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M.A. KAMHUHCKAS, C.A. 3AMYEHKO

XapvKoecKuil HAYUOHAILHBLIL YHUBEPCUMEN PAOUOITEKMPOHUKU, YKpauHna

IOBBIINEHUE KAYECTBA TECTA HA OCHOBE METOJA AHAJIU3A
TECTONPUT'OJJHOCTHU YCTPOMCTBA
HA PA3JIMYHBIX YPOBHSAX OIIUCAHUSA

[Ipennaraercs MeTOA aHAIN3a TECTONPUIOJHOCTH LU(POBOrO yCTPOICTBA, NPEACTABICHHOIO HA CUCTEMHOM
ypoBHe B Buze koma VHDL wu TpaHcdopMupoBaHOrO B OpPHEHTHUPOBAaHHBIA rpad A YHOpOLICHUsS 3a1ad
Bepu(HUKalMK, CHHTE3a TECTOB W/WIM YIyYIIEHUS HOKPHITHS HEMCHPAaBHOCTEH Misi 3aJaHHBIX BXOJIHBIX
HaOopoB. MeTo1 OCHOBaH Ha TOIOJIOTMUECKOM aHAIN3€ CHHTE3MPOBAHHOTO YCTPOMCTBAa M IOCIEYIOIIei ero
Moau(UKAIMK MyTeM pa3feieHus PeXUMOB pabdOThl (TECTOBBIH M (DYHKIMOHAJIBHBIH) B LEJSAX YITyYIICHHS

TECTONPHUTOAHOCTH Y YIPOIIECHHS PEIICHHS 3a/1a9 TECTUPOBAHNS.

BepuuUKaIUs, TeCTONPUTOJIHOCTD,
JeTepPMHUHUPOBAHHBIH TeCT, B3BelIEHHbIH TeCT

BBenenne

TecTonpuroaHoOCTh — CBOMCTBO U3IENUS, HAlpaBJICH-
HOE Ha COOJIONICHHE B yCTAaHOBIICHHBIX IIpelesiax Mmare-
PHAJBHBIX U BPEMEHHBIX 3aTpaT IOKa3aTenei, XapakTe-
PHU3YIOIINX MPUCTIOCOOIEHHOCTh O0BEKTa K JUATHOCTH-
POBaHUIO, FeHEPALK TECTOB, MOJIEIIUPOBAHHUIO JIe(hEeKTOB
3a CYeT yBEJNUYCHHS O0OPYIOBAHUS M JIOMIOJHUTEIBHBIX
BPEMEHHBIX 3aTpaTr Ha OTAENBHBIX dTalax MPOEeKTHPOBa-
HUsA. MeTobl IPOSKTUPOBAHUS TECTONPHUIOHBIX CXEM:
1) aHamu3 CTPYKTYPHO-(QYHKIMOHATIHHOTO HCIIONHEHHS
00BeKTa, YHCIEHHAs OICHKA YIIPaBIIEMOCTH W HaOIIO-
JTAEMOCTH KaK Mepbl TECTONPUTOMHOCTH CXEMBI, KOTO-
pasi MOKET UCIIOJIb30BaThCA HA 3Tale MPOSKTHPOBAHUS,
2) cnoco0bl CTPYKTYPHOTO MPOSKTUPOBAHMS TECTONPH-
TOZHBIX CXEM, B IIpeJielie caMOTEeCTHPYEMbIX, OCHOBaH-
HBIX Ha HMCIOJB30BaHUU CBOWCTB CKaHUPYEMOTO ITyTH,
00eCTIeYMBAOIIETO TOCTYN K BHYTPECHHUM TOYKaM CXe-
MBL.

B Hacrosimee Bpemsl TECTONPUTOAHOCTH JIOJDKHA
VYHTBIBATBCSI HA CaAMBIX PAaHHUX CTaAMAX DPa3pabOTKU
IIPU MIPOEKTHPOBAHUH CJIOKHBIX HU(PPOBBIX CUCTEM Ha-
psly ¢ 3HepromnorpediieHHeM, HaJeKHOCTHIO, OBICTPO-
neificTBueM, rabapuTaMu U CTOMMOCTBHIO. Huskwmii ypo-
BEHb TECTOIPUTOAHOCTH IPUBOJUT K YMEHBLICHHIO

MPOIICHTA BBIXOJIa TOAHBIX HM3IENIUN Ha PHIHOK, YBEIHU-

YHIpaBJ/sieMoOCTb,

Ha0JI0JaeMOCTb, NYThb CKAHUPOBAHMS,
YEHHIO BPEMEHH MX BepH(UKALMH, TECTUPOBAHUS U 11~
arHOCTUPOBAHMS Ha CTaAUAX MPOEKTHPOBAHUS, MPOMU3-
BOJICTBA U 3KCIUTyaTallil. YYHUTHIBas, YTO CTOMMOCTb
OIMOKH CYLIECTBEHHO BO3pacTaeT 10 Mepe MpoIBHKe-
HUS IpoeKTa K uMIuieMeHtanuu B kpuctamr ASIC, to
HEOOXOANMO HMMETh BO3MOXKHOCTh €€ JHAarHOCTHPOBA-
HUS Ha PaHHUX CTAIMAX MPOEKTUPOBAHUSA, B TOM YHCIE
U ITyTEM aHAJIM3a TECTONPHUTOJHOCTH B LEJSIX €€ IOCIIe-
JIYIOILLETO y4eTa sl U3MEHEHHsI CTPYKTYPBI U BBEACHUS
annapaTypHOU H30BITOYHOCTH.

[MocnenHuit Te3uc MOCITy KW MIPUINHON pa3paboTKH
METOJa aHaIM3a TECTOIPUTOJHOCTH HA CUCTEMHOM HIIH
ITOPUTMUYECKOM YPOBHE (YPOBHE PETHUCTPOBBIX IEpe-
Jlad), TIPUMEHUMOM TaK)Ke Ha BEHTWJILHOM YPOBHE.

Heans paGoTbl: CyIIECTBEHHOE YMEHBLIEHUE Bpe-
MEHHU BepU(HKAIMH, CHHTE3a TECTOB W/UJIH MOBBIIICHUE
CTETIEHU TIOKPBITHS HEUCIPABHOCTEW I 3aJaHHBIX
BXOJHBIX HAOOpPOB MHyTeM MOAM(UKAINU CTPYKTYpHI
QpoBOro aBroMaTa Ha OCHOBE aHalM3a €ro TECTO-
MIPUTOJHOCTH.

OO0BeKT HccenoBaHusA — IUPPOBasi cxema, Ipe/-
CTaJeHHas B BHJE COCAMHEHHBIX Mexay coboit RTL
JJIEMEHTOB WX JIOTMYECKUX BEHTHJICH Ha BEHTUIBHOM
ypoBHe. [y ToCTHXEHUs TOCTAaBIEHHON LIenn HeoOxo-

IUMO peInTh cienyromme 3adayu. 1. Onucanne Moxe-

© M.A. Kamunckas, C.A. 3aityeHko
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7 1dpoBoro ycrpoiicTa Ha si3pike VHDL (wimu ¢ mo-
MOIIBIO0 APYTHX SA3BIKOB OIMCAHWS ammapaTypsl); 2.
IIpencraBneHue ycTpoicTBa B IOCIECUHTE3HOM BHE;
3. OueHka TeCTONPUTOAHOCTH YCTPOWCTBA, MpEACTaB-
JIeHHOTO B BHje coeauHeHHbIX RTL snementos; 4.
O1eHKa TECTONPUTOAHOCTH YCTPOHCTBA HA BEHTHILHOM
ypoBHe; 5. Pa3paborka anroputma MoIuQUKaMu ycT-
pOWCTBa U1 BO3MOXKHOCTH Pa3/ICICHUSI PEKUMOB Tec-
TUPOBaHUsI U HOPMAJIbHOTO (DYHKIIMOHUPOBaHus; 6. Be-
pudukays M TeCTHPOBAaHHE METOJAa aHAIW3a TECTO-

MPUTOTHOCTH Ha peaibHbIX HU(PPOBBIX CXeMaXx.

Pa3Butue MeT010B NPOEKTUPOBAHMS
1M (POBLIX YCTPOHCTB

CoBpeMEHHbIE TEXHOJIOTHH TMPOEKTHPOBAHUS LU)-
POBBIX YCTPOWCTB IO3BOJISIFOT pa3MeELIaTh Ha OJHOM
KpHCTaJUIe 70 HECKOJIBKMX MWIJIMOHOB BEHTHIICH, NpH
3TOM pa3Mep KpHUCTala MOXKET COCTaBiATh | — 2 xBaj-
PaTHBIX CaHTHUMETpPA. IInoTHOCTH HUHTETpalu 3JICMCH-
TOB Ha KPUCTAJIIE YBEIUIUBACTCS C KaXKIBIM TOJIOM IS
3JIEMEHTOB IaMATH B 1,5 pasa m MHKpOIIPOLIECCOPOB B
1,35 paza. CpeaHee KOJHMUECTBO BEHTUIIEH B YCTPOUCT-
Be B 1991 roxy cocrasnsuio 25000 BeHTHIIEH, ITpH Cpe-
HEM BpeMeHH TnpoektupoBaHums 8,1 mecsma; B 1993
CpeiHee KOJIMYECTBO BEHTHJIEH Ha KPHCTaJUIE COCTaB-
o 50000 mpu cpenHeM BpeMEHM MPOEKTHPOBAHUS
ycrpoiictBa 5,5 mecsueB. Kpucrammer ASIC, u3rotos-
nsemple ¢upMmor XilinX MOTYT HAaCUMTHIBATH MOPSIKA
10 MMJUIMOHOB JIOTMYECKHUX BeHTWiIeW. Takas IIIOT-
HOCTb MHTETPpAllU HE MO3BOJIACT aICKBATHO MMPOBOANUTH
MpoLEeAypYy TECTUPOBAHHUS OOLICTIPUHITEIMU METOAAMH.

IIpn peammsammm mpoekTa pa3padOTIMK CHadaIa
CO3JIaeT ONMCaHWE MPOEKTA Ha s3bIKax ONMCAHUS ala-
parypsl VHDL, Verilog, 3arem onucanue npeoOpasyer-
csl B OJIOKOBYIO CTPYKTYpY C IIOMOIIBIO CPEICTB JIOTH-
4ecKoro cuHTe3a, Hampumep, Synplify, Synplify Pro.
[Tocne 3THX ABYX 3TaloB MOCIECHHTE3HAs! MOJIENb pac-
KJIaAbIBA€TCsA OO BEHTUJIBHOTO YPOBH:, 3aTEM 10 TpaH-
3UCTOPHOTO, IIOCIIE€ YEro MPOMCXOANUT HENOCPEICTBEH-

Hagd UMIUVICMCHTALlUA B KpPUCTAJLI. Cnez[yeT OTMCTHUTD,

THUPOBaHUE YCTPONCTBA Ul yMEHBIICHUS BEPOSITHOCTH
TIOSIBJICHUSI HEMCIPaBHOCTEH Ha 3Talle MMIIEMEHTALNH.
Kaxnpiil nepapxudeckuil ypoBeHb UMEET CBOE Ha3BaHUE

1 CcBOM 0a30BbIii HAOOP CTPYKTYPHBIX IPUMHUTHBOB.

2 | Tpan3ucTOpHBIi KommnonenTst

Tomonornueckue

1| Kpemuuesslit CTPYKTYpEL

YpoBHu Muxpo- CTpyKTypHBIE
uepapxuu CXEMOTEXHHKA NPUMHTHUBBI
:

Puc. 1. YpoBHu uepapxuu

Ha Goiiee BHICOKOM YpOBHE ONMCAHUSI PACIIUPSIFOTCS
BO3MOXXHOCTH MNPOCKTUPOBLIUKA, YBCINYUBACTCA IIPO-
IYKTUBHOCTB IPOLEAYPHI TECTUPOBAHUS, U YIIyUIIa€TCs
nporecc nepenadn MHGOpManuK MeXay COEANHEHHBI-
MU OJIoKamMu ycTpoicTBa. BakKHBIM MOMEHTOM 371€Ch
SIBISIETCSI Pa3BUTHE U Pa3pabOTKa HOBBIX TEXHOJOTHI
Ha OCHOBE CIlelU(HKaNni, a 3aTeM U pa3padoTka HO-
BbIX CTaHAAPTOB, KOTOPbIE OTKPBIBAIOT HOBBIE, Ooiiee
ObICTpBIC MYTH MOCTYIUICHUS W3/ HA MUPOBOW pBbI-
HOK. Hanpumep, pa3paOoTka SI3bIKOB PErMCTPOBBIX Iie-
penad MoBJeKiIa 3a CO0OM BO3HUKHOBEHHE CPEICTB
cuHTe3a MUQPPOBBIX ycTpoiicTB. OOecedeHne KOppeKT-
HOCTH (DYHKIIMOHHUPOBAHUsI YCTPOUCTBA HA ypPOBHE pe-
THCTPOBBIX Tepe/ay sBJseTCS OTHOM M3 caMbIX 0O0JIb-

IMX TPYAHOCTEM [UIsl WM3TOTOBUTEIEM COBPEMEHHBIX

HUS ¥ BepH(UKaLINH.
B nactosmee Bpemsi Bce Oosee MOIMYIISIPHBIM CTaHO-
BUTCS QJIBTCPHATHBHBIN MOAXOA K TECTUPOBAHHIO (Tec-

tupoBanne White-box) mpencrasnser coboit mobasie-
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HUE accepiuid (WM JOTMOJHHUTENBHOW CKAaHHPYIOMIEH
JIOTHKH) B CTPYKTYpPY KoJzia (yCTPOHCTBa), KOTOPBIE TMO-
3BOJISIFOT HAOMIOOATh M YIPABIATh «BHYTPEHHOCTSIMI
BepUHUINPYEMOTO yCTPOWCTBA (IIOBEICHUEM BHYTPEH-
HUX OJIOKOB YCTPOWCTBA M MX MEXKCOEIMHEHHI); Kak
pe3yJnbTar, MOBBILAECTCS YHpaBiseMOCTh M Halmozae-
MOCTb NOBE/ICHHS BEpPUPHUILIUPYEMOT0 YCTPOICTBA.

Kpome HecuHTE3MpyeMbIX accepuui, KOTOpPHIE BbI-
OmparoTcsT Ha OCHOBE CIEIU(HKANNHN, CYIIECTBYIOT
taxke pazmmuasie AD-HOC texHomornu, To €cTh, BBe-
JIEHUE B YCTPOMCTBO JOIOJHUTEIBHON CUHTE3UPYEMOU
JIOTHKH, HEe BIMSIOUIEH Ha paboTy yCTpOWCTBa B PEXH-
M€ HOPMaJbHOTO (YHKIMOHUPOBAHMS, HO obecriedu-
BaIOIIyI0 HaOII0aeMOCTh BHYTPEHHUX «IIPOOIEMHBIX)
gacteil (OJIOKOB) YCTPOUCTBA MIIM MEXCOSANHEHHUN (y3-
KHX MECT) B P&KUME CKaHUPOBaHMs. Takoi moaxo[ Xo-
T4 1 TpeOyeT MOMONHUTENBHBIX alapaTypHBIX 3aTpar,
HO TIO3BOJIIET CYIIECTBEHHO IOBBICHTH IPOIEHT IIO-
KPbITHA HeHCHpaBHOCTeﬁ, a 3HAYUT U IIOBBICUTH Kaye-
CTBO IPOEKTUPYEMOT0 YCTPOICTBA U YCKOPUTH €ro BbI-
X0/ Ha pBHIHOK. BBeleHHE MOMOJIHUTENBFHON CKaHU-
pYIOIIEH JIOTMKM 4YacTO HMCIOJIb3YeTCs Ha BEHTHJILHOM
YpOBHE U Ha YPOBHE PETHCTPOBHIX Tepeaad, Ha OCHOBE
MPUMEHEHHSIT METOJIOB aHAlIM3a TECTOIPUTOJHOCTH Ha
BEHTHJIFHOM YPOBHE.

UT0o0BI MOHATH HEOOXOAMMOCTh W TpEAHA3HAUYCHUE
BBEJICHUS JOIOJIHUTEJIBHON CKaHUPYIOLIEH JIOTUKU B
YCTPOMCTBO, HEOOXOMMO BBECTH IOHSTHS HaOltozaae-
MOCTH, YHPaBIIIEMOCTH M TECTONPUTOIHOCTU. Habnio-
oaemocms — CIIOCOOHOCTH HAOJIOIATh CHHMaeMbIE C
BBIXOJIOB YCTPOWCTBA PEaKIHWU HA BXOIHBIC BO3ICHCT-
BUSA (TECTHI), KOTOPBIE TEHEPUPYIOTCS C TIOMOIIBIO TeC-
TOBOH mporpammsl testbench, To ecTb BO3MOXKHOCTh Ha-
OuoaTh pe3ysbTaT BO3ACHCTBUS HA BXOAHBIE (M BHYT-
pEHHUE) JUHUM KOJa WU CTPYKTYphl. B aTOM ciydae
testbench MOXXHO paccMaTpuBaTh Kak CpPEACTBO IS

2N

“OorpaHUYEeHHON” HAOIIOAEMOCTH, TO €CTh, HaOOIe-
HUS TOJMBKO BHEIIHUX IIOPTOB YCTPOHCTBA FITH MOJICIIH.
Ynpasnsemocms — BO3MOXKXHOCTh CTHMYJIHPOBATH (aK-

TUBU3HPOBATH) OTPEIEICHHYIO JIUHHUIO KOJa UITH CTPYK-

TypHl BHYTpPH TIpoeKTa. B pamkax ympaBiIseMOCTH MOX-
HO paccMaTpuBaTh TaKWe IapaMeTphl KakK: MOKPBITHE
JUHAN KOJA, TIOKPHITHE Pa3BETBICHUHN KOJa, MOKPHITHE
IIyTEeH, IOKPBITUE BHIPAKECHUH.

B pabote paccMaTpuBaeTCs NOHATHE YIPABISEMOCTH
1 HaOJII0JaeéMOCTH BHEUIHUX M BHYTPEHHHX Y3JI0B CHH-
TE3UPOBAHHOTO MPOTPAMMHOIO KOJa U Ha OCHOBE IO-
JMyYeHHBIX TOKa3aTeJed yIpaBiseMOCTH W HaOIomae-
MOCTH TIPEAIONIATaeTCs BBEICHHE B CTPYKTYPY CXEMBI
YOPaBJSIONIEH JTOTUKH AT TPYAHOJAOCTHKHUMBIX Y3JIOB.
BbleaHHhIe KOHTPOJIbHBIEC TOYKHU C HAUXYAUINMU ITOKa-
3aTe/sIMA  YIPABISIEMOCTH  W/WIM  HAOJII0AaeMOCTH
JIOJDKHBI yKa3blBaTb Ha MecTa B CXeMe, KOTOpble Tpe-
OyIOT NOTIOJHUTEIBHONW MpOBEpKH. Takylo mpoueaypy
MOJKET TIPOBOAMTEH JIOOOW UENOBEK, HaXKe HE Y9acT-
BYIOLIMI M3HAYaJIbHO B MpOeKTe. B aTOM citydyae mHxke-
Hepy WK pa3paboTINKy HEOOXOIUMO TONBKO BHECTH B
pa3pabaTbIBaeMbIii KOl JOIMOJHHUTENBHYIO JIOTHKY (B
MecTa, BbIOpaHHBIE 10 MpPEAJIOKEHHOMY MeToay). B
cilyyae K€ MCIOJIb30BaHUS aCCEepLUil HET YETKOro a-
TOPUTMa MX HMCHOJIB30BaHUS, TOIBKO pa3pabOT4HK cCrie-
MU(PHUKAIMA | KOJIa MOXKET ONPECIUTh, B KAKOW MMEH-
HO 4YacTH KojJa HeoOxoamMma acceprus. HoBomy mpo-
TPaMMUCTY, KOTOPBIH MOKET CMEHUTH CBOETO TIPEIIIIe-
CTBEHHHUKA, MIPHUIETCS 3aHOBO pa3OHpaThcs B KOJE U ca-
MOMY «IPOYYBCTBOBATh», TI€ WMEHHO IOJDKHA OBITH
BHeJpeHa acceplys. VIMEHHO 3TO M MOCITY>KHIIO TOBO-
JIOM ISl pa3paboTKH METO/ia aHaIn3a TECTOIPUTOIHO-
CTH W LIEJICHAIIPABIEHHOTO BBIOOpA Y3KHX MECT B yCT-

pOﬁCTBC IS BBEOACHUS KOHTPOJIBHBIX TOYEK.

MeToab! BoIYUCJIECHUSA NTOKAa3aTe el
TeCTONPUTOTHOCTH

Meroapl aHanM3a TECTONPUTOIHOCTH pa3padaTrbiBa-
JMCh JUIS PA3NUYHBIX YPOBHEW ONMCaHMS LU(PPOBOTO
W3AEINSA, B 3aBUCHMOCTH OT TEHACHIMH pPa3BHTHS
cpencTB npoekTupoBanHus. Hanboee n3BecTHbIE METO/BI
aHanM3a TECTONPUTOJHOCTH HAa BEHTWIBHOM YPOBHE —
sto CAMELOT, SCOAP,

meron  Ilurepcona,

TADATPG [1,2]. OHu opueHTHUpPOBaHBI Ha CTPYKTYp-
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HBIA aHaJIH3 pa3pabaTHIBAEMOTO yCTPOICTBA M HCIOIb-
30BaHUE JETEPMHHHPOBAHHOTO TecTa. Tak, B MeToe
[Iutrepcona BbIUMCIIEHHUE TOKA3aTeleil TECTONPUTOIHO-
CTHU MNPOU3BOJAUTCA Ha CXEMC, HpeﬂCTaBﬂeHHOﬁ B BHUIC
opueHTUpoBaHHOro rpada. IlosmHee ObLT pa3paboTaH
meron [Tapkepa-MakKnacku [3], u Ha ero ocHOBe pas-
pabaThIBAIMCh APYTHE MOIXOABI K aHAIU3Y TECTOIPH-
TOTHOCTH Ha BEHTIJIFHOM yYpOBHE W YPOBHE PETUCTPO-
BBIX Iepenad [4]. B HacTosmiee BpeMst akTyalbHBIM IS
peiaka EDA sBnsiercss ananu3 Ha 6osiee BRICOKUX YPOB-
HsX OIIMCAaHUs yCT‘pOﬂCTBa — CUCTEMHOM HJIU PETUCTPO-
BbIX mepenay. Tak, B [5] Obuia mpeanokeHa TeXHOIOTHSI
MOBBIIICHUS TECTOIPUTOIHOCTH YCTPOUCTBA, TPEICTaB-
JICHHOTO Ha MOBEJICHYCCKOM YPOBHE. AJITOPUTM aHAIH-
32 TECTOIPUTOJHOCTH OCHOBAaH HAa MOAHM(HUKAINU HC-
XOJHOTO MIPOTPAMMHOTO KOJa, B KOTOPBI BHOCHTCS M3-
OBITOYHOCTH B BH/IE JIOTIOJIHUTEIHHOTO yCIOBHUS, TI03BO-
JSIOMIETO CAETaTh 3aJaHHYI0 CTPOKY Kofa Habmomae-
MoH. Mcrnonp30BaHUE TAaKOro MOAXOJAA IO3BOJSET IIO-
BBICUTH Ha 50% TIPOIEHTOB MOKPHITHE HEUCIIPABHOCTEH
IIPU HECYIIECTBEHHBIX aNNapaTypHbIX U3epxkKax. B [6]
MPEJICTaBIICHA TEXHOJIOTUS aHAJH3a TECTOIPHUIOTHOCTH
Ha TIOBEJCHYECKOM YPOBHE OIMUCAHUSA. 37eCh yUUTHIBA-
eTCsl 00JIaCTh CYIIECTBOBAHMUS IIEPEMEHHOMN, IKCILTyaTa-
LHOHHAS] TECTONPHUIOJAHOCTh, JOCTHIKUMOCTh Ha rpade
B3aMEH YIIPaBISEMOCTH U HaOIIOaeMOCTH JIMHUHN CXe-
Mbl Ha BEHTUJIBHOM YPOBHEC OIIMCaHUA. TexHonorus mo-
3BOJISIET JIOCTATOYHO JIETKO BBIYMCIISITH ITOKA3aTeNN Tec-
TONPUTONHOCTH TP HEBBICOKOW BBIYUCIUTEIHLHON
CIIO)KHOCTH.

DKCIIepUMEHTAIBHBIE PEe3YIbTAThl MOKA3AIH, YTO Ta-
KOH TOAX0J MO3BOJIIET IPPEKTHBHO OLEHHUTH TPYAHO
TECTHPYEMBIE YacTH YCTPOWCTBA M MOXET OBITH HC-
IMOJIb30BAaH MpU BHEAPCHUN TEXHOJIOTUI CKaHUPpOBaHMH.
B [7] npeacraBnen MeTol aHanM3a TECTOMPUTOIHOCTH,
KOTOPBII BBIMIOJHIETCS B MPOIECCe CHHTE3a MH(POBOi
CXEeMBI Ha CUCTEMHOM ypOBHE. B MeTome BEIUUCIACTCS
BEPOSATHOCTh PACIPOCTPAHCHUSI TECTOBBIX JAaHHBIX Ue-
pe3 JIOTUYECKUH 3JIEMEHT 0 KaKIOMY IIyTH B CXEMe.

[TomyuyeHHBIE TTOKa3aTEIN TECTOIPUTOJHOCTH KOPPEIH-

pyrot ¢ mokazarensmu B Meroae SCOAP. Ho mockounb-
Ky B METOJI¢ WCIOJIB3YIOTCS OTHOCHTEIbHBIC 3HAUCHHS
YOPaBISIEMOCTH W HAOII0IaeMOCTH, TO OLIEHKA MOKPHI-
THUSI HEUCIIPABHOCTEW MOXET OBbITh NMECCHMUCTUYECKOU.
[To3nHee ObLI MpeACTaBIEH METO] aHalM3a TECTOIPHU-
TOJIHOCTH Ha CUCTEMHOM YPOBHE, KOTOPBIA OCHOBaH Ha
B3aumojeicTBul KOHCTpykuuii HDL s3pika U ux um-
TUIEMEHTALUN B CTPYKTYPY CXeMBbl. Tako# MOIX0Md Tak-
e MOXKET OBITh HCIIOJB30BAaH U OIEHKH TECTOIPHU-
TOJHOCTH Ha CXEME IIOCIIe BBIIOJTHEHHUS IPOLEAYPHI
cuHTe3a. Pe3ynbTarhl, MonydeHHbIE NPU JOCHHTE3HOM
aHajM3e, MOT'YT OBITh HCIIOJIb30BaHBI Ui MoJuduKa-
UM BBICOKOYPOBHEBOTO KOJa I U30CKAHUS TPYIHO-
cTel Npu TECTUPOBAHUH U3/EIUSL.

Hwmxke mpeamaraeTcs MeTon aHalW3a TECTOIIPHUTOJI-
HOCTH Ha CHCTEMHOM YPOBHE (YpOBHE PETUCTPOBEIX IIe-
penad). MeTo mo3BOJISIET MPOBOJIUTEL MPOCTON aHAN3
CTPYKTYPBI CXEMBl W IPOHU3BOIUTH €€ MOIU(HUKAIHIO
JI7I. TIOBBILLIEHUSI TECTONPUTOJHOCTH ycTpoiicTBa. Me-
TOJ MPUMEHHM KaK Ha ypOBHE PErMCTPOBBIX Mepenad,

TaK U Ha BEHTUJIBHOM YPOBHC.

CTpPyKTYpHBIii aHATU3 CXeMBbI

AHaJIM3 TECTONMPHUIOITHOCTH pa3padaThiBAEMO MO-
JIeNI CHCTeMBbI He00XO0IMMO MPOBO/IUTH HA BCEX CTa/IH-
X npoektupoBaHusd. Ilpu 3ToM camblil aneKkBaTHBII
aHaJIM3 COOTBETCTBYET HamOoJiee TOYHOW MOAENH, KO-
TOpasi OIpeNeNsieTCs BEHTWIBHBIM YPOBHEM OIHCAaHUS,
MOCKOJIBKY CTPYKTypa yCTPOMCTBA 3[€Ch NpeCTaBlICHa
MaKCHMAaJIbHO JETaIM3UPOBaHO. TeM He MeHee, aHaIH3
TECTONPUTOAHOCTH Ha 0oJiee BBICOKMX YPOBHSAX OIMCa-
HUS, TA€ MOJENIb MPOEKTa OTPaKaeT JIHUIIb CTPYKTYpY
B3aMMOCBSI3aHHBIX KOMIIOHEHTOB, MMEET MECTO OBITb,
MOCKONBKY 3[€Ch TPYAOEMKOCTh MHPOLEAYPHl aHaIHU3a
MHHHMaJbHA, HO OLEHKH TECTOIPHTOAHOCTH U MOCIIe-
Jytomias MOAN(HKALS ITPOEKTa Ha OCHOBE TEXHOJIOTUI
TPaHUYHOI'O CKAHMUPOBAHUSI MOTYT CYLIECTBEHHO IIO-
BJIMATH HA CTOMMOCTb JHATHOCTHYECKOTO OOECTIeUEHHUS
n oOciyXuBaHUs (BpEMEHHBIE U MaTepHajbHbIE 3aTpa-

Thl HA CUHTE3 TCCTOB, MOJACIIUPOBAHUE HeHCHpaBHOCTeﬁ
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W AWarHOCTHPOBaHWE AC(PEKTOB A KaKAOW CTaJuH
MIPOCKTHPOBAHWS ).

[IpennaraeMblii METOA 3aKIHOYAECTCS B BBIYMCIECHUHU
3HAQUEHHMH YNpPaBIsIEeMOCTH M HAOIIOAaeMOCTH Y3IIOB
CcXeMbl, (OPMHUPYIOIIUX OIECHKY TECTONPUTOAHOCTH.
Merto MOXeT OBITh HCIIOJIB30BAaH KaK Ha JOCHHTE3HOM
CTPYKType LM(POBOro ycTpoicTBa (yCTpOHCTBO, OINH-
cagroe Ha SIOA), Tak u Ha Oollee JeTaTM3UPOBAHHBIX
YPOBHSIX MPEACTABICHUS — BEHTHJIBHOM YPOBHE U yPOB-
HE PErucTpOBbIX nepenad. 11oaxon BeIYHUCIEHHUS TECTO-
MMPUTroJHOCTH OCHOBAH HAa BEPOATHOCTHOM IMOAXOIC BbI-
YHCIIEHHs TI0Ka3aTelell TEeCTONPHUIOJHOCTH Y3JIOB yCT-
poiicTBa (y3/1bl — 3KBHIIOTEHLHUAJIbHbBIE JIMHUH CXEMBI,
NIPE/ICTaBJICHHON HAa BEHTWIBHOM YPOBHE; MEXKCOEIH-
HEHUSI MeXIy OJOKaMM YCTpPOHCTBA Ha YPOBHE PETHCT-
POBBIX Tepenad, ¥ CHUTHAJIbHBIC JHHUH, COCIHHSIOIINE
onepartopsl koga VHDL).

3Ha4yeHHs YNPaBIsIEMOCTH Ha MEPBUYHBIX BXOJaX
paBHbI 0,5 (Tak Kak MepBUYHBIE BXOJBI YCTPONUCTBA MU
BXOJIHBIE TOPTBI YCTPOICTBA MOTYT OBITH YIPaBIISEMBbI
Kak HyJIeM, TaK ¥ €IWHHLEH). 3HaueHHUs YIpaBiseMo-
CTH BBIYHCISIIOTCSL OT IIEPBUYHBIX BXOJOB CXEMBI JIO
MEPBUYHBIX BBIXOIOB U M3MEHSIOTCS B IHara3oHe oT |
10 0. Honpe umeer auHMSI, KOTOPYIO HEBO3MOYKHO YCTa-
HOBUTb HU B OIHO W3 JIOTMUYECKUX 3HadeHHH. «llepe-
JOMHBIM» 3HaueHueM sBisierca 0,5. Ecnm x mpumepy
ynpasisiemocts Hyms C Menbire 0,5, TO TaKyio JTHHUIO
TPYAHO YCTAHOBUTh B JIOTUYECKUH HOJb. 3HAUYEHUS
YIPaBISIEMOCTH 3aBUCIT OT 3HAYCHUH YIPaBIsEMOCTH
Ha JIMHHUSAX CXEMBl, MpPUHAUISKAIUX IPEAbIIYIIEMY
panry cxemsl (r — 1) u oT ko3 PunueHTa pacmpocrpa-
HeHus norudeckoro 3Hadenus (K(0), K(1)) ckBo3b 010K
CXeMBI OT €ro BXOJIOB K BbeixoaaM. KoadduimeHT pac-
MPOCTPaHEHUs] BBIYMCISIETCS. Ha OCHOBE KyOMYECKOTO
nokpsiTuss RTL 6noka wimm norudeckoro BeHtwst. On-
HaKo, KOTJja yCTPOWCTBO ONHCHIBAETCS C TIOMOILBIO KY-
OMYECKOro MOKPBITHS, BO3SHUKACT TPYAHOCTH B MOJIEIH-
poBaHuu cuMBona ‘X’. UtoOsl n30eXaTh 3Ty MpodIeMy,
IpeAaraeTcsl MCIOJIb30BaTh MPOLERYpY AOOHpesaere-

HUS cuMBoyia ‘X’. 3HaYCHHA YNPaABIIEMOCTH MOTYT

OBITH BBIYHCIICHBI 1O CIIEAYIOIINM (OpMyIIam:

CO(X) =K TTC X))
i=1

m
Clx) =K ]!,
i=1
r7ie m — KOJIMYECTBO BXOJOB B JIOTMYECKOM Oioke. B
Cllydae, KOr/la B CXeMe MPUCYTCTBYIOT CXOSIIUecs pas-
BeTBIIeHUs (puc. 2), OpMyJIbl BBIUUCIICHUS yIIpaBJisie-
MOCTH CBOZSTCS K CIEAYIOIIEMY BUY:

COx ) = K(O) T O0x)- 2K+,
i=1

C' (X)) =K()- ﬁcl<X,-> kH

i=1

re k — KOMMYEeCTBO CXOIAIINXCSA Pa3BETBICHUN

Puc. 2. Ciryuait cxoasiiiuxcsi BETBICHUN

[Noxazarenn HaOMIOJAEMOCTH W TECTOIPUTOIHOCTH
MpeaaraeTcsl BRIYUCISITh, Kak IMOKa3aHo B [8], a Takxke
MCIIOJIb30BATh METOJ MOJU(DHKAIMH, KaK MPEACTABICHO
B [9].

Ipumep 1. PaccMoTpyM HEOONIBLIYIO CXEMY, Mpe.-

CTaBJICHHYIO Ha BEHTHJIBHOM YPOBHC!

library IEEE;
use TEEE.STD LOGIC 1164.all;
entity shl is
port (
wl,w2,w3,w4,w5,w6: in std_logic;
wout: out std_logic);

end shl;
architecture shl of shl is
signal
wk, wb, wc, we, wf, wa, wd: std_logic;
begin

wa <= wl and w2;

wb <= w2 or w3;

wc <= w3 or wi4;

wd <= not (w5 or w6);

wk <= not (wc and wd);
we <= not (wa or wb);

wf <= wb or wk;

wout <= not (we and wf);
end shl;
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Cxema mociie cuHTe3a 0e3 ONTUMHU3AINH TIPEICTaB-
JieHa Ha puc. 3, a 3HAYCHHUS YNPABIIEMOCTH, HaOIO-

JTa€MOCTH 1 TECTONPHUTOIHOCTH MTPUBEACHBI B Ta0d. 1.

wl

Puc. 3. [Ipumep cxeMsl 1 aHATU3a

Tabmuna 1

3HaveHHs yIpaBIsieMOCTH, HAOII0IaeMOCTH
1 TECTONPUTOAHOCTH CXEMBI Ha pHC. 3

Jums | C'x) | C'®) [0 | T'x) | T'(®)
wl 0,500 | 0,500 | 0,695 | 0,347 | 0,347
w2 0,500 | 0,500 [ 0,689 | 0,344 | 0,344
w3 0,500 | 0,500 [ 0,695 | 0,347 | 0,347
w4 0,500 | 0,500 | 0,798 | 0,399 | 0,399
w5 0,500 | 0,500 | 0,664 | 0332 | 0,332
w6 0,500 | 0,500 [ 0,798 | 0,399 | 0,399
wa 0,937 | 0,812 [ 0,620 | 0,581 [ 0,504
wb 0,937 | 0,812 | 0,402 | 0377 | 0,327
we 0,812 | 0937 | 0,671 | 0,545 | 0,629
wd 0,593 | 0,531 [ 0,609 | 0361 | 0,323
we 0,785 | 0,595 | 0,404 | 0,318 | 0,240
wk 0,553 | 0,785 | 0,734 | 0407 | 0,577
wf 0,870 | 0,521 | 0,478 | 0416 | 0,249

wout | 0,538 | 0,675 | 1,000 | 0,538 | 0,675

Ipumep 2. Meton OBITH WCIONB30BAaH HA MOJAEITH
YCTpOHCTBa MoOCie CHHTe3a. PaccMOTpuM HEOOJBIIYIO
CXeMy, MPEeICTAaBICHHYIO Ha SI3bIKe OMMCAHMs armnapa-

Typsl VHDL:

library IEEE;

use IEEE.STD LOGIC 1164.all;

use IEEE.STD LOGIC ARITH.all;

entity karpati is
port (
a,b,c,d,e,f: in signed (1 downto 1);
x,y: out signed(2 downto 0));

end karpati;

architecture karpati of karpati is

begin

x <= (b*d)+(a*e);

y <= (a*f)+(c*d)/ (a*f)+ (b*d);
end;

OpueHTHUpPOBaHHEIH rpad HpOorpamMMbl IMPECTaBIICH

Ha puc. 4.

3HaYeHUsT YIpPaBISIEMOCTH, HAOIIOZAEMOCTH U TecC-

TONPHUTOTHOCTH MTPUBEACHBI B Ta0M. 2.

=T —

uni_a[l]

unZ_x[1:0]

@.

unl_b[1]

unl_cz[1]

(- )~

unl_a_1[1]

un?_w[1:10]

Puc. 4. CunTe3upoBaHHas cxema Jiis aHaJIn3a

Tabnuna 2
3HaueHus yIPaBIIeMOCTH, HAOIF0IaEMOCTH
U TECTOTPHUTOHOCTH CXEMbI Ha puc. 4

Jums | C'x) | C'®) | o) | T’ | T'(x)
a 0,50 | 050 | 0465 | 0,465 | 0,465
b 050 | 050 | 045 | 045 [ 045
c 0,50 | 050 | 086 | 086 [ 086
d 0,50 | 050 | 0,66 | 066 | 066
e 0,50 | 050 | 025 [ 025 [ 025
f 0,50 | 050 | 068 | 068 [ 068
m 025 | 075 | 025 [ 0,187 | 0,563
n 025 | 0,75 | 046 | 0,135 | 0,405
o 025 | 075 | 086 [ 0,035 [ 0,105
p 025 | 075 | 0,68 [ 008 [ 024
1 0,67 | 0333 [ 0813 | 0,939 | 0,875
k 0,835 | 0945 | 025 | 0876 | 0,959
X 0,67 | 0333 1 0,67 | 0333
y 0,953 | 0911 1 0,959 | 0,991

AHanu3 MOXHO NPOBOIUTh KaK Ha JOCHUHTE3HOU
CTPYKTYpE, TaK U Ha yCTPOHCTBE, 00pabOTaHHOM Cpel-
CTBaMH CHHTe3a (YCTPOHCTBO MOXKET OBITH pPa3ioKeHO
JI0 BEHTWJIBHOTO YPOBHS, KaK BUJTHO U3 PUCYHKA HIKE).
Ha nocnecunTe3Hoi CTpyKType aHanu3 yCIOKHSAETCS 3a
CYET IMOSIBJICHUS JOTOJTHUTEIFHBIX CUTHAIBHBIX JIMHUH

(3a cuer yBenMUYEeHHUS pa3psAHOCTH ONEPaH/IOB).

BriBoabI

[IpennoxxeH MeToJ aHamW3a TECTONPUTOAHOCTH,
MPUMEHUMBIN IS aHaln3a IUQPPOBBIX CHUCTEM Ipe.-
CTaBIICHHBIX HA Pa3JMYHBIX YPOBHSX OIUCAHUS — CHUC-

TEMHOM, YPOBHE PETHUCTPOBBIX Mepenay (CHHTE3UPO-
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BaHHBIA KOJl Ha S3BIKC ONFCAHUS armapaTypbl), BEH-
TUJILHOM YpPOBHE.

IIpakmuyeckas 3HauuMocmy:

1). Beibop 2 — 5% JOMOTHUTENBHBIX MO0 HAUXYAIIHIM
MOKazaTelsiM  HaOJII0aeMOCTH  TIO3BOJISIET ITOBBICUTH
KayecTBO 3amanHoro tecra Ha 20 — 30%.

2). BO3MOXXHOCTh TIPOBENCHMS aHAM3a HAa CaMBIX
PaHHHX CTaAMAX pa3pabOTKH, YTO IMO3BOJSET CYIIECT-
BEHHO CHHM3UTh KOJMYECTBO JIe()EKTOB B yCTPOICTBE Ha
JTare UMILIEMEHTAIlMU B KPUCTAILIL.

3). Bo3MOXHOCTh pazfieNieHus] pexXUMOB TECTUPOBA-
HUS ¥ HOPMAJIFHOTO (DYHKIIMOHUPOBAHUSI YCTPOUCTBA.

Ipaxkmuueckas 3nayumocms. MeTo]| pealn30BaH B
pamkax cuctembl SIGETEST u mMoxxeT OBITh HCHIONB30-
BaH NP IOCTPOCHUH JICTEPMUHUPOBAHHBIX U B3BEIICH-
HBIX TE€CTOB JUII KOMOWHAIIMOHHBIX U IIOCJIEIOBATEIb-
HOCTHBIX CX€M, a Takxke 1y Hyx 1 SoC.

Ipeumywecmea:

1) mpocToTa Merona, IpH aHAIM3E IOCIIEA0BATEIb-
HOCTHBIX CXeM (HE HYXXHO pPEIIaTh CUCTEMY JIMHECHHBIX
YpaBHEHUH);

2) mpocroTra B BEIOOpE TOYEK I MOAM(DUKAINU
CXEMBI;

3) mpocToTa U PETYIPHOCTH CIIOcO0a MOANGMUKAIIH
CXEMBbI, YTO YIPOIIAET aBTOMAaTH3alMIO Mpoliecca aHa-
nM3a ¥ cuHTe3a (MOAM(UKALINKT) CXEMBI;

4) BO3MOXHOCTh 00ECIICUUTDh BBHICOKHH YPOBEHB TeC-
THPYEMOCTH CXeMbl (MHHUMYM WM HOJb HEIPOBEpsie-
MBIX JIUHHAN) 10 TeHEePaluu TeCTa.

Heoocmamokx memooa: cHmKeHUE OBICTPONEHCTBHS
CXEMBI 33 CYeT BBEIEHHs IOIOJHHUTEIBHBIX ammapar-

HBIX CPEICTB.
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YK 681.321

Kapasaii M.@. Cy4dacHi nminxoau a0 mpodaeMu rapa-
HTO3IATHOCTI: Teopisi Ta mpakTHKa // PajioenekTpon-
Hi 1 koMt totepHi cuctemu. — 2007. — Ne 7 (26). — C. 6-12.
Po3rnsanaroThest MiIXOM, SAKi JIeKATh B OCHOBI MPOCK-
TYBaHHS CHCTeM 3a0€3ICUeHHs] TapaHTO3/aTHOCTI Ta
HAWIUTH 3aCTOCYBAHHS y TPAKTHUI[ I KPHUTHUHHX
3anpornonyBanb. 1i migxoan 3HAXOAATh CBOE YTUICHHS
Ha PI3HHUX i€papXiYHUX PIBHAX NPEICTABICHHS CHCTE-
MHU. PO3MIIsIHYTI TpW TakWX piBHS: apXiTeKTypa 0O4uC-
JFOBaJIbHOT Cepe/iv, B Ky MOPUHAE MPUKIIAIHA 33ja4a,
piBeHb onepartiiinoi cucreM (OC) Ta i eKBiBaJIEHTHOTO
MOHITOpY, SIKHH pealli3ye CHCTEMHI METOAW BigKa3ocC-
TIAKOCTI, piBEHb amapaTypu Ta YIpPaBJSAIOYOi mam'sTi,
SKi B 3HAYHIA Mipi 3aJIMIIAIOTBECA «IIPO3OPHUMU» HE
TUIBKU JUIS BU KOpHCTyBaua, ayie i aiust OC. AHaiizy-
€ThCS HEOOXIHICTh KOMOIHAIIT IIX METOIIB.
Bi6miorp.: 16 Ha3s.

YK 681.324

Ckamxoe O.B., Bopouin J[.FO., Janinvuyx /.M. 3a0e3-
NneYyeHHs1 rapaHTo3fAaTHocTi By3iaa JIOM 3 OaiiecoB-
CHKHM MOHITOPMHIOM HaBaHTa)keHHs // Pamioenek-
TpoHHI 1 KoM toTepHi cuctemu. — 2007. — Ne 7 (26). —
C. 13-16.

Po3rnsiHyTa cucreMa MOHITOPUHTY BY3ja JIOKaJbHOI
oOumcmoBaiibHOI Mepexi. Po3riisiHyra 3amava BH3HA-
YEHHS! HABaHTa)KEHHsI By3J1a i3 3aCTOCYBaHHSIM CUCTEMH
MOHITOPHHTY Ha OCHOBI CTaTUCTUYHOI'O METOJY pO3ITi-
3HaBaHHs baiiecy. OmmcaHa iMitamiiiHa MOJAENb Ta iH-
teprperauist Mmerony baitecy s miei 3agayqi. [Ipuseneni
YHCENBHI Pe3yNIbTaTH POOOTH CUCTEMH MOHITOPHHTY.
Tabmn. 2. In. 3. bi6miorp.: 2 Ha3BW.

YK 004.3:004.6

bonoapenxo B.B., Hukumenko E.B., 3aey A.B., Iluckyn
A.C., Iasnosckaa /[.B. CoriacoBaHue HArpy3ku B
pacnpee/ieHHOH KOMIIBIOTEPHOIl cucTeMe € IOMO-
b0 HEHPOHHBIX ceTeil / PamuoseKTpOHHbBIC U KOM-
meroTepHbIe cucteMsl. — 2007. — Ne 7 (26). — C. 17-19.
Pa3paboTka aucnerdepa pacrpeaeieHHON KOMITBIOTEp-
HOM cHCTeMbl Ha OCHOBE HEHpPOHHBIX CeTel Mepcer-
TPOHHOT'O TUIA MO3BOJIUT YIPOCTUTH MPOLIECC yIpaBiie-
HUSL pecypcaMH pacIpelesieHHON KOMIIBIOTEPHOM cuc-
TEMBI OJarofapsi MPEIUIOKCHHOW CHCTEME OLICHUBAHHUS
3a7a4 1Mo KPUTEPUI0 HEOOXOAUMBIX pecypcoB. Mcmoms-
30BaHUE HEHPOHHBIX CETEH MO3BOJISIET YIIPOCTUTH BPEMSI
OLICHUBAHMSA W TOBBICHTH TOYHOCTH OLICHKH, YTO TI03BO-
JUT G0JIee TOYHO BHIOMPATh BEIYUCIUTENBHBIE PECYPCHI,
Ha KOTOPBIX OYy/IET BHIMOIHSATHCS 3a/1a4a.

Bubnuorp.: 3 Haum.

YK 004.7

Koponvkog 1.B. IlinBuIeHHs1 NPOAYKTHBHOCTI MO-
JAeJIOBAHHS MApHIPYyTH3alii y BeJUKHX 00YHCIIO-
BaJILHUX Mepe:kax // PamioenekTpoHHi i KOMIT FOTepHi
cucremu. — 2007. — Ne 7 (26). — C. 20-26.

PosrnsHyTO METOZ aNrOpUTMIYHOI MapIIpyTH3aIlil SIK
MexaHi3M abCTpakIii uisi MOAETIOBaHHS BEJIUKHUX 0O0-

UDC 681.321

Karavay M. Modern approaches to problem depend-
ability: the theory and practice // Radioelectronic and
computer systems. —2007. — Ne 7 (26). — P. 6-12.

The approaches underlying designing of systems of
maintenance dependability and found application in
practice for critical appendices are considered. These
approaches find the embodiment at various hierarchical
levels of representation of system. Such three levels are
considered: architecture of the computing environment
in which the applied problem is immersed; a level op-
erational systems (OS) or its{her} equivalent monitor,
realizing system methods of fault tolerance; a level of
the equipment or the managing memory, appreciably
remaining "transparent" not only for the user, but also
for OS. Necessity of a combination of these methods is
analyzed.

Ref.: 16 items.

UDC 681.324

Skatkov A., Voronin D., Danilchuk D. Support of
LAN’s node dependability with capacity monitoring
by Bayes method // Radioelectronic and computer
systems. —2007. — Ne 7 (26). — P. 13-16.

The monitoring system of local area networks node
was considered. The task of nodes capacity detection
with the use of monitoring system based on statistic
Bayes method was considered. The imitation model
and Bayes method interpretation for this task are de-
scribed. The numerical results of monitoring system
work are given.

Tabl. 2. Fig. 3. Ref.: 2 items.

UDC 004.3:004.6

Bondarenko V., Nikitenko E., Zaets O., Piskun A., Pav-
lovskaya D. Sequence of load in distributed com-
puter system using neural networks // Radioelec-
tronic and computer systems. — 2007. — Ne 7 (26). —
P. 17-19.

Development of the manager of the distributed com-
puter system on a basis of perceptron-like neural net-
works will allow to simplify managerial process of
resources of the distributed computer system due to the
offered system of estimating tasks by criterion of nec-
essary resources. Using neural networks allows to re-
duce time and to increase accuracy of a rating which
will allow to choose more precisely computing re-
sources on which tasks will be solved.

Ref.: 3 items.

UDC 004.7

Korolkov I. Increasing of productivity of modelling
routing in the big computer networks // Radioelec-
tronic and computer systems. — 2007. — Ne 7 (26). —
P. 20-26.

The algorithmic routing method as the abstraction
technique for large computer networks simulation is

PAIOEJIEKTPOHHI I KOMIT'FOTEPHI CUCTEMU, 2007, Ne 7 (26)
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YHCITIOBAIBHUX MEPEX. 3alpOIIOHOBAaHI JesKi MOIudi-
Kamii MeToAy, HaIliJleHi Ha MiABHIICHHS HOTO MPOIyK-
THUBHOCTI, MacIITAOOBAaHOCTI, & TAKOX SIKOCTI OTPUMY-
BaHMX MapmipyTiB. I[IpoBereHO aHalli3 MOJMIJIHUBOCTI
3aCTOCYBaHHS METOLY Il MOJEJIOBAHHS peabHOI
Mepexi Macmtady IHTepHeT.

Tabm. 1. In. 6. Biomiorp.: 7 Ha3B.

YK 681.324

Ilycmosoiimos 11.€., Tuyyx H.I. TapaHTOCTIPOMOKHA
TeXHOJIOTisl MapmpyTu3auii B KOMII'IOTEPHUX Me-
pekax, criiika 10 HecTaOlILHOCTI 3aBaHTa)KeHHSI
KaHaJiB // PajioenekTpoHHI 1 KOMII'IOTEPHI CUCTEMH.
—2007.—Ne 7 (26). — C. 27-31.

PosrnsHyTO 3amady MapmipyTh3alii B KOMITIOTEPHUX
Mepexax B YMOBaX HECTaOUIFHOTO HECTAaIliOHapHOTO
3aBaHTAKEHHS EJIEMEHTIB Mepexi. HeBu3zHadeHiCTh
yMOB (YHKI[IOHYBaHHSI MEpEeXi OIKCaHa B TepPMiHax
HEYITKOI MaTeMaTWKH. 3afada BiAIIyKaHHS palfioHa-
JIBHOTO MapIIpyTy BHUPILIYETbCS 3 BUKOPUCTAHHIM
TEXHOJIOTIT IMHAMIYHOT'O IPOTPaMyBaHHS.

Bi6umiorp.: 7 Ha3s.

YK 681.3 : 004.6

bapkanoe O.0., Apymwonan A.P., Apymiwonsn C.P. Ilo-
OyaoBa MaTeMAaTHM4HOI MoJeJi KOMaHIHO-iHdop-
ManiiiHoi Mepe:xi // PamioenekTpoHHI 1 KOMIT FOTEpHIi
cuctemu. — 2007. — Ne 7 (26). — C. 32-35.

VY crarti 3ampomoHOBaHO BapiaHT MOOYIOBH MOJENi
KOMaHAHO-1H(popMamiifHOT Mepexi 11 300py iHpopMma-
1ii po HPOTIKaHHSI TEXHOJIOTIYHOro npouecy. Mozens
MEpexi J03BOJISIE BU3HAUUTH KOH(DIrypauiro Mepexi ta
YeproBiCTh MOJUTIHTA BY3JIB, I 3a0e3MeUCHHs HaIiii-
HOCTI ¥ BIpOTiHOCTI Oz1ep KyBaHo1 iHpopMarlii.

In. 2. Bi6miorp.: 8 Ha3B.

YK 62.50, 681.3

Konopamenxo B.FO. MeToa NOBBILIEHHSI T'apaHTO-
CMOCOOHOCTH BBIYMCINTEIBHBIX ONEpPaNMii HeyeT-
Koii apudMeTnku // Paguos/ieKTpOHHBIC W KOMITBIO-
TepHble cucteMbl. — 2007. — Ne 7 (26). — C. 36-40.
PesynbpraThl HMcciaenoBaHUM, NPUBEIEHHBIE B CTaThE,
CBA3aHBI C IOBBIIIICHUEM FapaHTOCHOCOGHOCTI/I BbIYHC-
JIMTCJIbHBIX onepaunﬁ HaJa HEYCTKHMU MHO>XKECTBaMU C
TpeyroibHOH (opMOH (QYHKIMU MPHUHAJIEKHOCTH.
Oco0oe BHHMaHHE YJEJIEHO CHHTE3y AaHAIMTHYECKUX
MozieNneil pe3yabTUPYIOINX (QYHKIUHA PHHAUICKHO-
CTH, TTO3BOJISIFOLIMX IMOBBICHTH HaJ€KHOCTh HMPOIPaMM-
HO-aIapaTHON pean3alii COOTBETCTBYIONINX Lppo-
BBIX ycTpoiicTB. [IpuBeneHs! Tarke 0OOOIICHHBIE aHa-
JIMTHYECKHE MOJIEIIH JUISl ONpEeIeHHs TapaMeTpoB o -
CEYEHHH Pe3yIbTUPYIOIINX HEUETKIMX MHOXKECTB.

Tab6un. 1. Wn. 1. bubnuorp.: 12 Haum.

Y]K 629.78.018

Coxonosa €.B. TIpoeKTyBaHHS CKJIAAHUX INPOOJIeM-
HO-OPiEHTOBAHNX KOMILIEKCiB Ha 0a3i MojeJi Tpaek-
TOpiii 00UKCIIOBATLHUX NpPoLeciB // PagioeaeKTpoHHI
1 komm 'totepHi cuctemu. — 2007. — Ne 7 (26). — C. 41-44.
[IpoBeseHo aHaii3 BIIOMUX Cy4aCHHX TEXHOJIOTiil po3-
PpOOKH MPOOIIEMHO-OPIEHTOBAaHHUX TPOTPAMHUX KOMILIE-

considered. Some enhancements to the method aimed
to improve performance, scalability and quality of gen-
erated routes are proposed. The possibility analysis of
using the method for a real Internet-scale network
simulation is done.

Tabl. 1. Fig. 6. Ref.: 7 items.

UDC 681.324

Pustovoitov P., Yaschuk N. Dependable network
routing technology, durable for non-stable channel
loading // Radioelectronic and computer systems. —
2007. - Ne 7 (26). — P. 27-31.

The task of network routing under conditions of non-
stable time-dependent network items loading was con-
sidered. Uncertainty of network functioning conditions
was described in terms of fuzzy mathematics. The task
of rational route finding solves using the dynamic pro-
gramming technology.

Ref.: 7 items.

UDC 681.3 : 004.6

Barkalov A., Aratyunyan A., Aratyunyan S. Construc-
tion of mathematical model of a command-
information network // Radioelectronic and computer
systems. —2007. — Ne 7 (26). — P. 32-35.

In clause the variant of construction of model of a com-
mand-information network for gathering the information
on course of technological process is offered. The model
of a network allows to define a configuration of a net-
work and sequence polling units, for maintenance of
reliability and reliability of the received information.

Fig. 2. Ref.: 8 items.

UDC 62.50, 681.3

Kondratenko V. The method increasing dependabil-
ity of fuzzy arithmetic’s computing operations //
Radioelectronic and computer systems. — 2007. —
Ne 7 (26). — P. 36-40.

This paper deals with the investigations of increasing
dependability of computing operations for fuzzy num-
bers with triangular membership functions. Special
attention is paid to synthesis of analytic models of the
membership functions for results of fuzzy arithmetic
operations. These models allow increasing reliability of
software/hardware realization of corresponding digital
devices. The general analytic models for determination
of a -cuts parameters for result fuzzy sets are given.
Tabl. 1. Fig. 1. Ref.: 12 items.

UDC 629.78.018

Sokolova E. The multiplex problem-oriented systems
design on the model foundation trajectories of com-
putational processes // Radioelectronic and computer
systems. —2007. — Ne 7 (26). — P. 41-44.

The analysis of modern problem-oriented program
complexes development is performed. Necessity of
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kciB. OOrpyHTOBaHA HEOOXIIHICTH CTBOPEHHS HOBHX
METOMIB Ta TEXHOJOTIH PO3pOOKK IS IIJIOTO KiIacy
3aja4, 3a0e3MeveHHsT HalitHOCTI (PYHKI[IOHYBAaHHS SKUX
— TpPyIOMICTKa 3ajada 3aBISKH CKIAQIHOCTI BHYTpI-
IIHBOI OpraHi3amii mporecy MmouryKy po3B’si3aHHs. Po3-
[JSIHYTa TEOPETUYHA MOXITHBICTh MOOYIOBU TaKUX CHC-
TeM Ha 0a3i Mozeni OOYMCITIOBATIBHHUX TIPOIIECIB, sKa
0azyeThcs Ha iei MEepPeHOCY OMKCY MPOIECY MOIIYKY
PO3B’si3aHHSl B 30BHIIIHE jpKepeno iHdopmalii — 6a3y
nmanux. I[loka3aHo, II0 B TakOMy BHIAIKYy pO3pOOKa
po0sIeMHO-0pieHTOBaHOI T1podeciiHoi MOBH  J103BO-
JIUTH 3TyYUTH (BaxiBIs B AaHIM MPUKIaIHIA 00JIacTi 10
TIpoLiecy PO3pOOKH MPOrpaMHOTo 3a0e3reueHHs.

In. 1. Bibmiorp.: 4 Ha3BU.

YJIK 681.518.54; 004.3.001.4

€nucees K.B., €nighanos A.C. MeTton aHaiizy reome-
TPUYHOrO 00pa3y aBToMaTa Jisl 3a0e3Me4eHHs1 Bil-
MoBocTiiikocTi // PamioesekTpoHHI 1 KOMIT IOTEpHI
cucremu. — 2007. — Ne 7 (26). — C. 45-48.

VY crarti po3rIsAacTbes 3a1ada BiIMOBOCTIHKOCTI Y
(¢opMi BiJIHOBJIIOBaHHS KOHKPETHOI IMOTPeOyI0YOoi Io-
BEJIHKH CHUCTEMHU. 3aCO00M BiIHOBIIOBAHHS € 3aMiHa
BXIIHUX JisiHb, HA SKi CHCTeMa BUPOOIIs€ HEBIpHI pea-
KIii, BXiTHUMH MiSHHAMH, SKi BIOIOBITArOTH Tparie-
3IaTHIA OBEiHI cucTeMu. [IuTaHHS iCHYBaHHS PO3-
B'A3aHHSA 33/1a4i Ta MOIUIYKY PO3B'SI3aHHA 3a7adi 3aCHO-
BaHI Ha OyIyBaHHI Ta aHaNi3l T€OMETPHYHUX 00pa3iB
3aKOHIB (DYHKIIIOHYBaHHS BiJIHOBJIIOBAHOTO OO0'€KTY.
[Ipoueaypamu BiJIHOBJICHHS € MOLIYK B T€OMETPHYHO-
My oO0pasi IepeTHHy, KOHIPYEHTHOrO 3aMiHIOEMOIO
(ha30BOIO TPAEKTOPIED, TA 3aMiHA BUKIIFOYHHUX BXITHHX
CUTHAJIIB HOBHMU.

Tabu. 3. In. 5. Bibmiorp.: 3 Ha3BH.

YK 621.325.5

Pomanxesuu B.O., Kononosa I'.A. IIpo metox mepe-
TBOpeHHs1 GL-Mopeseii moBemiHKH BimMOBOCTIKHX
0araTonpoueccopHbIX CHCTeM Y MOTOWi BiAMOB //
Pamioenexkrponni i komm’rotepri cucremu. — 2007, —
Ne 7 (26). — C. 49-56.

PosrnsayTo 3amauy MonepHizamii GL-mopemnei, mio
aJICKBaTHO Bi1IOOPaXKYIOTh PEAKIIif0 2-BiIMOBOCTIHKHX
0araTorpoLecOpHUX CHCTEM Ha TOSBY BiJMOB pPi3HOI
KpaTHOCTI. MoJiepHi3allisi BUKOHYEThCS [UITXOM 3MiHU
onHiel 3 pebepHUX QYHKIIIH MoJemi. AHATI3YIOTBCS Ta
OILIIHIOKOTHCS MOKITUBOCTI TAKOTO IMiXO.Y.

BiGumiorp.: 5 Ha3s.

YK 004.15 : 004.412

Axiveys H.B. HopmanizoBanuii Metroa BUOOpy Ta
HOro 3acTocyBaHHsl IPH INPOECKTYBaHHi BiIMOBO-
criliknx PLD-cucreM 3 BHKOPHCTAHHSIM TeHe-

THYHUX  ajaroput™miB //  PamioenekTpoHHi 1
KoMm’roTepHi cucremu. — 2007. — Ne 7 (26). —
C.57-61.

VY craTTi po3mIsgaeThes psiJi CXeM BiZ0opy, sIKi BUKO-
PHUCTOBYIOTECSI B T€HETHYHOMY aJITOPHTMI B Ipoleci
CHHTE3Y BIIIMOBOCTIMKHMX IHM(POBUX CHUCTEM YIpaB-
JIHHA 3 TPOTPaMOBAHOIO JIOTIKOIO. 3alpOIOHOBAHO
YIOCKOHAICEHUA HOPMOBAaHUH paHTOBUII METOH BiA-

new methods and technologies development for the
whole class of problems, which dependability assur-
ance is laborious problem due to the internal process
organization decision searching complexity, is proved.
The theoretical possibility of such systems design on
the model computing processes foundation which is
based on idea of carry out of the search decision of
process description to an external source of information
(database) is considered. It is shown, that in that case
development of the problem-oriented professional lan-
guage will allow involving the expert in the given ap-
plied area in process of development of the software.
Fig. 1. Ref.: 4 items.

UDC 681.518.54; 004.3.001.4

Eliseev K., Epipfanov A. Method of the analysis of a
geometrical image of the automatic device for main-
tenance of fault tolerance // Radioelectronic and
computer systems. — 2007. — Ne 7 (26). — P. 45-48.

In clause the problem of fault tolerance in the form of
restoration of concrete required behaviour of system is
considered. Means of restoration is replacement of en-
trance influences on which the system develops wrong
reactions, the entrance influences corresponding to
efficient behaviour of system. Questions of existence
of the decision of problems and search of the decision
of a problem are based on construction and the analysis
of geometrical images of laws of functioning of re-
stored object. Procedures of restoration are search in a
geometrical image of section, KOHIpyIHTHOTO a re-
placed phase trajectory, and replacement of the ex-
cluded entrance signals new.

Tabl. 3. Fig. 5. Ref.: 3 items.

UDC 621.325.5

Romankevich V., Kononova G. The Transformation
Method of the Fault Tolerance Multiprocessor Sys-
tems GL-model // Radioelectronic and computer sys-
tems. — 2007. — Ne 7 (26). — P. 49-56.

The fault tolerance multiprocessor systems transforma-
tion issues are considered. Transformation is imple-
mented through one rib function changing. The method
capacities are analyzed.

Ref.: 5 items.

YK 004.15 : 004.412

AHAxumey H.B. Hopmaau3oBaHHBII PaHrOBBIA Me-
TOJ BbIOOPAa M €ro NMpUMeHEeHHe NPH NMPOEKTHPO-
BaHUM OTKa3oycroiumBeix PLD- cucrem ¢ wmc-
M0JIb30BAHHEM TeHeTHYeCKHX AaJrOpUTMOB //
Pa[lI/IOSHeKTpOHHbIe U KOMIIBIOTCPHBIC CUCTCMbI. —
2007. — Ne 7 (26). — C. 57-61.

B cratbe paccMmarpuBaeTcs psi cXeM 0TOOpa, UCHOJb-
3yIOLIMXCS [UIsl 0TOOpa MHAMBHAYYMOB B MPOLIECCE CHH-
Te3a OTKAa30yCTOWYMBBIX LU(POBBIX CHCTEM YIIpaBiie-
HUSI C IPOrPAMMHUPYEMOH JIOTUKOM ¢ IOMOIIBIO TEHETH-
YECKUX alTOpUTMOB. lIperiokeH yCOBEpIIEHCTBOBAH-
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6opy. Cxemu BinOopy OysM IPOLTIOCTPOBAHI Ha INpH-
KIIaJi TepMoperyisTopa s titaka AH-70.
Tabmn. 1. In. 8. bibmiorp.: 14 Ha3B.

YK 004.415: 004.412

Crxusp B.B. Tonosup B.O. 3agaya onTUMAaJILHOTO BH-
Oopy OaraToBepcCiifHUX TeXHOJIOTii po3podku iHpop-
MAIiifHO-yIPABJISIIOYHX cUcTeM // PamioenekTpoHHi i
komit rotepHi cuctemu. — 2007, — Ne 7 (26). — C. 62-67.
Otpumana rpadoBa MOJIENb KUTTEBOTO LUKITY Il Oara-
TOBEpCIHMX 1H(OpMaNiiiHO-yIpaBisounx cucrteM. do-
pMaJti3oBaHa 3aj1a4a BUOOpY OaraToBepCiiiHUX TEXHOJIOTiH
Ppo3po0Ky  iHPOPMAIIHHO-YTIPAaBIIIOYMX CcHUCTeM. Taka
3a7a4a MOXKC MAaTH YOTHPH BapiaHTa ITOCTaHOBKH, SKi
MaloTh BUISLL ab0 3ajay MOLIyKy HaHKOPOTLIOro
/MakCUMaJIBHOTO IIUISIXY Y Opi€eHTOBaHOMY Tpadi, abo
3a7a4 qUHAMIYHOTO TporpamyBaHHA. OTpuMaHi pillieHHS
JUTSL YOTUPBOX BHUIIB 334241 ONTUMAIEHOTO BHOODY.

Inn. 1. Biomiorp.: 15 Ha3s.

YK 004.052

Tonouognuii FO.JI, Oodapywenkxo O.5. Imitamiiine
MO/IeJIOBAHHS Npouecy OLiHKM HagiHOCTI Bimmo-
BOCTIHKUX KOMI‘KOTepHUX cucTeM iHdopmauiiiHo-
yOpaBJSIIOUUX KoMIuiekciB // PamioenekTpoHHi i
komrr rotepHi cuctemu. — 2007. — Ne 7 (26). — C. 68-74.

VY cTarTi pO3rIITHYTO MOAETIOBAHHS BiJIMOB Ta BiIHOB-
JIEHb amapaTHOi Ta MPOrpaMHOI KOMIIOHEHT BiJMOBOC-
TIHKHX  KOMIT‘IOTEPHHX  CHUCTeM  iH(OpMaIiiHO-
yhnpaBisirouux KomiuiekciB. [IpoananizoBaHi BiacTH-
BOCTI IMITAIIHHOTO MOJEIIOBAHHS METOAOM MOHTe-
Kapno GararokaHanbHO1 pe3epBOBaHOI CUCTEMHU 3 3a-
JTAHUM 3HAYCHHSIM ITOXUOKH.

Tabmn. 1. In. 3. bibmiorp.: 6 Ha3B.

YK 621.039.058

baxmau €.C., Ciopa O.A., Cxaap B.B., Toxapes B.1,
Xapuenko B.C. 3a0e3medeHHsi Ta OLIHKA Oe3meKku
indopmaniiinux Ta ynpasiasirounx cucrem AEC nHa
6a3i IIVIIC // PamgioeeKTpOHHI i KOMIT FOTEPHI CHUCTE-
M. —2007. — Ne 7 (26). — C. 75-82.

VY3araibHEHO CTPYKTYpY HPOTPaMHOTrO 3a0e3ledeHHs,
pospobnenoro 3AT  «Paniéi»y s mporpamHo-
texHiuHuX KoMmmuiekciB AEC. BukoHano aHami3 oco0-
JIMBOCTEH OIHKM Ta 3a0e3nedyeHHs Oe3neku iHpopMma-
uiitanx Ta ynpasinstounx cucreM AEC, siki po3po0ie-
HO 3 BUKOPHCTAHHAM MPOrPaMOBAHUX JIOTIYHHX IHTeEr-
panbauX cxem (IIJIIC). HaBenmeHo pe3ynbTaTé BIIpOBa-
mkeHHs Ta excruryararnii [IJIIC y cknani cucrem AEC.

Tabmn. 3. . 1. Bi6bmiorp.: 8 Ha3B.

YK 621.1

Kosnoe O.M., Pubaxos A.II. CBU BUNIpOMiHIOBaHHS
sk ¢axTop AerpaganiiiHOro BIJIMBY HA eJIeMEHTH
Ta NPHUCTPOI CHCTEM YNpaBJIiHHA 00'€KTiB aBiamiii-
HO-KOCMiuHOi TexHikm // PanioenexktponHi i
KoM totepHi cucrtemu. — 2007. — Ne 7 (26). — C. 83-86.
OnuuM 3 GakTopiB, sIKi 3HIKYIOTb I'apaHTO3AaTHICTh
€JIEMEHTIB Ta MPUCTPOIB 0OUMCIIIOBAIBHOT TEXHIKM Ta
cucreM ympasiinas, € CBY sunpomintoBanas. O0rpy-

HBIIi HOPMUPOBAHHBIN paHTroBBIM MeTon oTOOpa. Cxe-
MBI OTOOpa OBUIM MPOHMJUTIOCTPHPOBAHEI Ha TIPHMEpE
Tepmoperynaropa st camonera AH-70.

Tabx. 1. Y. 8. bubnwuorp.: 14 Hanwm.

UDC 004.415: 004.412

Sklyar V., Golovir V. A problem of optimal choice of
multiversion technologies of instrumentation and
control systems development // Radioelectronic and
computer systems. —2007. — Ne 7 (26). — P. 62-67.

A graph model of life cycle for multiversion instru-
mentation and control systems is received. A problem
of choice of multiversion technologies of instrumenta-
tion and control systems development is formalised.
This problem can have four variants of setting which
look like problems of search of the shortest/maximum
path in oriented graph or like problems of dynamic
programming. Solutions for four type of optimal choice
problem are received.

Fig. 1. Ref.: 15 items.

UDC 004.052

Ponochovnyi Y., Odaruschenko E. Imitation modeling
of dependability estimation process of the fault-
tolerant computers systems of information-
managing complexes // Radioelectronic and computer
systems. — 2007. — Ne 7 (26). — P. 68-74.

In the article the modeling of failure and renewals of
hardware and software components of the fault-tolerant
computers systems of information-managing com-
plexes is considered. Properties of imitation modeling
by the method of Monte Carlo of the multichannel re-
served system are analysed with the set value of error.
Tabl. 1. Fig. 3. Ref.: 6 items.

UDC 621.039.058

Bahmach E., Siora O., Sklyar V., Tokarev V., Khar-
chenko V. Assurance and assessment of safety of
Nuclear Power Plants Instrumentation and Control
systems based on FPGAs // Radioelectronic and com-
puter systems. —2007. — Ne 7 (26). — P. 75-82.

Structure of software developed by enterprise ‘“Ra-
dium” for Nuclear Power Plants logic systems is gen-
eralised. Analysis of peculiarities of safety assessment
and assurance of Nuclear Power Plants Instrumentation
and Control systems based on Field Programmable
Gates Arrays (FPGAS) is realised. Results of applica-
tion end operation of FPGAs in Nuclear Power Plants
systems are given.

Tabl. 3. Fig. 1. Ref.: 8 items.

UDC 621.1

Kozlov A., Rybakov A. Microwave as factor of degra-
dation influence on elements and devices of control
systems of objects aerospace technics // Radioelec-
tronic and computer systems. — 2007. — Ne 7 (26). —
P. §83-86.

One of the factors lowering dependable of elements
and devices of computer facilities and control systems,
is the microwave. The urgency of the given problem is
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HTOBAHO aKTYAJIBHICTh JaHOI IPOOJIEMH Ta NPHUBEAECHO
KOPOTKHI aHami3 aerpamamiiiHoro BmmBy CBY Bu-
mpomiHtoBaHHA. [IpencraBneno OaxaHi mmapaMerpu
okepen motyxaoro CBY BUIpOMiHIOBaHHS, TIPHUBEIC-
HO nuisixu nponukaHHs CBY BuUmpomiHIOBaHHS [0
KOpIIyCy PalioeIeKTPOHHOI arlapaTypu.

Ta6u. 2. In. 1. bibmiorp.: 9 Ha3B.

YK 621.316.9

Cepxos O.A., Toaxauos M.IO. ABToMaTH3allis npoue-
ciB 3a0e3nmeyeHHs] OJUCKABKO3aXMCTY Ha HiIrpyHTi
nporpamuoro nakery SolidWorks // Pagioenexrponsi
i koMt rorepHi cuctemu. — 2007. — Ne 7 (26). — C. 87-89.
Po3rnsHyTI MOKIIMBOCTI iHTETrpaIil MPHUKIAJHOTO TPO-
rpamMHOro 3abesmedeHHss 3 makerom SolidWorks nHa
ocHoBi matpopmu .NET. Po3pobneno meron 3abes3-
mevyeHHs (yHKIIOHANBHOI Oe3meKku 00'eKTiB mpH il
€JICKTPOMArHITHUX IIOJIiB TPO30BUX PO3PSIIB 3 aHAi-
30M MOXXJIMBHX KPUTHYHHX CHUTYaIlill Ha cTajii mpoek-
TyBaHHS. 3alpoIOHOBaHI KOHKPETHI MPaKTU4HI MpO-
MO3MIIIT 1O MiABHUIICHHIO KUBYYOCTI CUCTEMH.

In. 5. Bibmiorp.: 7 Ha3B.

YK 658.012.011.56 : 658.512 : 665.66

T'epacumenxo K.€., Awenxo B.I. ABTOMaTH30BaHi
CHCTEeMH YNPAaBJiHHSA TEXHOJOTiYHMMH NpolecaMu
KOMIIpecopHUX cTaHuid // Pamioemextponni i
koM’ roTepHi cucteMu. — 2007. — Ne 7 (26). — C. 90-98.
Po3riaHyTi OCHOBHI IMiAXOAM Ta 0COOIMBOCTI MOJEPHI-
3arlii aBTOMaTH30BaHUX CHCTEM YIPABIIIHHA TEXHOJIOTI-
YHUMH TporecamMu Kommpecopuux cranmid (KC) 3a
npumipoM KC «JlockyroBka» YMI «JlonbactpaHcrasy.
Tabn. 4. L. 3. Biomiorp.: 3 Ha3BH.

YK 004.832.2

Tumosa B.FO. Mogesb mponecca paclio3HABaHUS CH-
Tyallul M TIPHUHSITHE TEPBHYHBLIX pellleHMii omepa-
THBHBIM JIEKYPHBIM OTI€PATHBHO-IEKYPHON CITY:KObI
/| PamuosneKTpoHHBIE W KOMIIBIOTEPHBIE CHCTEMBI. —
2007. —Ne 7 (26). — C. 99-104.

B craten paccMOTpeHBI MpOIECC PacloO3HABaHUSA CH-
Tyallud W NPHUHATHE NEPBUYHBIX PEIICHWN OIEpaTHB-
HBIM JI@KYPHBIM  OINEPATHBHO-AEKYPHOH  CITyKOBI,
(opMann3oBaHbl YCIOBHS, KOTOPBIE XapaKTepU3YIOT
CHUTYallUIO ¥ Ha OCHOBE 3TOr0 pa3paboTaHa MaTeMaTH-
YecKkasi MOJIeITb ITpoliecca.

Wn. 2. bubnuorp.: 3 Haum.

YK 681.5 : 656.257

Manunoscoxuni M.JI. MartemaTHuuHa Mojae]b Oe3me-
yHuX IIJIIC-koHTpOJIEpiB 3 mapanelbHOI0 apXiTek-
Typow // PajioenekTpoHHi 1 KOMIT IOTepHI CUCTEMH. —
2007. — Ne 7 (26). — C. 105-113.

Omucano abcrpaktHi Moxeni Oesnmeunux [TJIIC-
KOHTpOJIEpiB 3 mapayiesibHO0 apxitektyporo (BJIII-
ABTOMATIB), TPEJICTABICH] METOAN 3aBJIaHHS, OIMCAHO
CcTpykTypHi Mogmeni Ta HDL-monmerni, mpencraBiieHi
pe3ynbTatd Komm'totepHoro mopenmtoBanHs — BJIII-
aBTOMATIB.

In. 13. Bi6miorp.: 11 Ha3s.

proved and the brief analysis of degradation influences
microwave is resulted. Expected parameters of sources
of a powerful microwave are submitted, ways of pene-
tration of the microwave to cases of the radio-
electronic equipment are resulted.

Tabl. 2. Fig. 1. Ref.: 9 items.

UDC 621.316.9

Serkov A., Tolkachov M. Automating Lightning Pro-
tection with SolidWorks Software // Radioelectronic
and computer systems. —2007. — Ne 7 (26). — P. 87-89.

The possibilities for integrating SolidWorks package
with NET applications were studied. A method is pro-
posed for providing functional safety of objects af-
fected by electromagnetic fields of gas discharges. The
method provides design-stage analyses of possible
critical situation. Specific practical recommendations
as to system survivability enhancement are proposed.
Fig. 5. Ref.: 7 items.

UDC 658.012.011.56 : 658.512 : 665.66

Gerasimenko K., Yatshenko V. The automated control
systems of technological processes of compressor
stations // Radioelectronic and computer systems. —
2007. — Ne 7 (26). — P. 90-98.

The basic approaches and features of modernization of
the automated control systems by technological proc-
esses of compressor stations (CS) on example CS
"JlockytoBka" YMI "Jlonbacctpancras" are considered.
Tabl. 4. Fig. 3. Ref.: 3 items.

UDC 004.832.2

Titova V. Model of process of recognition of a situation
and acceptance of primary decisions by the operative
attendant of operative - on duty service // Radioelec-
tronic and computer systems. — 2007. — Ne 7 (26). —
P. 99-104.

In articles process of recognition of a situation and ac-
ceptance of primary decisions by the operative atten-
dant of operative - on duty service are considered, con-
ditions which characterize a situation are formalized
and on the basis of it the mathematical model of proc-
ess is developed.

Fig. 2. Ref.: 3 items.

UDC 681.5 : 656.257

Malinovskiy M. Mathematical models of safe FPGA-
controllers with parallel architecture // Radioelec-
tronic and computer systems. — 2007. — Ne 7 (26). — P.
105-113.

Abstract models of safe FPGA-controllers with parallel
architecture (safe logic parallel automatic devices —
SLP-automatic) are described, methods of the task are
submitted, structural models and HDL-models are de-
scribed, results of computer modelling of SLP-
automatic are submitted.

Fig. 13. Ref.: 11 items.
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YK 621.039.058

Knesyos O.JI. Baza 3HaHb Ajs OWiHKM 0e3meKku iH-
dopmaniiianx Ta kepyrouux cucrem AEC // Pamio-
eIeKTPOHHI 1 KoM 'toTepHi cuctemu. — 2007. —
Ne 7 (26). — C. 114-120.

CrarTs npucBIYEHA MOXKIIUBOCTI CTBOPEHHS Ta PO3BH-
TKy 0Oa3u 3HaHb y XapkiBchkoMy imiam JlepskaBHOTO
HAayKOBO-TEXHIYHOTO LIEHTPY 3 sAEpHOI Ta pajiauiiiHol
Oe3meku, sika mepeadavae OpraHizailiio PO3MOALUICHOT
cucteMu iHpOpMAaILiHOTO 3a0e3NeUeHHs] 3 MOMKIIMBIC-
TIO ZIOCTYITy CIIBPOOITHHKIB /10 PI3HOMaHITHUX JaHHX,
sIKi HeoOXiHi IM mpu omiHIi Oe3neku iHpopMaIiitHIX
ta kepyrouux cucteM AEC. Posrmspaerscs mepcrnek-
THBa PO3POOKM Ta BHKOPHCTAHHS KOMIUIEKCHOI 0a3m
3HaHb 3 METOI0 IIBUINEHHS €(QEeKTHBHOCTI POOOTH,
oOMiHy iH(OpMaIli€ro, a TakoXK 30epeXeHHS Ta Iepe-
JaHHA JOCBiAY MOJOANM (axiBIsIM.

In. 1. Bibmiorp.: 6 Ha3B.

YK 681.3

T'epacumos b.M., Xycainoe I1.B. Indopmaniiina min-
TPUMKAa BHSABJEHHS iHUUAEHTIB Oe3leKkH NpH
HeHTpaJi3oBaHii 00podui noxiii // PagioenexTponHi i
koMn’totepHi cucremu. — 2007. — Ne 7 (26). — C. 121-124.
Y crarTi pO3TIAmAaEThCA  aKTyaJdbHa — HAYKOBO-
MPaKTHYHA 33a7a4a IiIBUIICHHS e(PEeKTUBHOCTI poboTH
orepaTropa CHCTEMH LIEHTPali30BaHO1 00pOoOKH TOIiil —
aaMiHicTpaTopa Oe3nekru — B Mpoleci YIpaBIiHHSA iH-
OUACHTAMH Ta MiIXiJx 040 i BUpIIEHHS 32 paxXyHOK
iH(hopMaLiHHOT MIATPUMKH OIIepaTopa.

L. 4. Biomiorp.: 3 Ha3BH.

YK 681.3.06

Topbenxo 1/, Ilocpebuax K.A. Knacu ckiagnocrei
aJropuT™MiB Ha OCHOBI OuTiHiliHMX BigoOpaxensn //
PanioenexrponHi i komm’'toTepHi cuctemu. — 2007. —
Ne 7 (26). — C. 125-128.

B po6oTi po3risHyTI B3a€MO3B’SI3KHA MIXK ITPOOIIeMaMu
IUcKpeTHoro Jorapudmy, Auddi-I'enmana ta OimiHii-
HuMu nipobnemamu Juddi-I'emmana. Mu posrisinaemo
BiZIOMi CHIBBiIHOIIEHHST MK BapialisiMd MpooiIeM
Huddi-T'enmana ta mpornonyemMo kinacudikaiiito.

Tabun. 1. bibmiorp.: 5 Ha3B.

VJIK 681.3.06

Inacosea O.E. CpaBHUTeIbHBII aHAJIM3 METOJA0B BbI-
YHCJEHUST TOPSIKA JJUIMINTHYECKOH KPHUBOW TpH
reHepamnyy NMapaMeTPpoOB KPHUNTOCUCTEM HAa JJIJIHI-
THYECKHX KPHUBBIX // PaanosnexkTpoHHBIE W KOMITHIO-
TepHbIe cucTeMbl. — 2007. — Ne 7 (26). — C. 129-133.
PaccMoTpeH MeTon BBIYHUCICHHUS TOPSAKA SJUTHIITHYC-
cKol KpuBOW. OCyIIECTBIICH aHAJIN3 BBIYUCIUTEIEHON
CJIO)KHOCTH JAaHHBIX METONOB. lIpeanioxkeH onTumalb-
HBII METOJ JJIsi MPOTpaMMHOM peanu3alii reHepaluu
napaMeTpOB Kpl/IHTOCl/ICTeM Ha 3JIUIUIITUYCCKUX KpI/lBI)IX.
Tabmn. 2. bibmiorp.: 9 Ha3B.

VK 681.5.09

T'aspunenxo O.L, Jlyuenxo O.0., Pesnixosa O.B. Jlo-
CJII)KEHHsI JiarHOCTHYHOTO 3a0e3NeYeHHsT JIsA CHC-
TeMH cTaditi3anii KocMivyHOro JiTaapHOro amapata //

UDC 621.039.058

Klevtsov A.L. The knowledge base for safety assess-
ment of NPP’s instrumentation and control systems //
Radioelectronic and computer systems. — 2007. —
Ne 7 (26). — P. 114-120.

The questions due to ability of creation and elaboration
of knowledge management system in Kharkov depart-
ment of State Scientific-Technical Center on Nuclear
and Radiation Safety are considered in the article. The
organization of distributed dataware system is foreseen.
This system ensure high-speed access for employees to
different data, which is necessary under safety assess-
ment of NPP’s instrumentation and control systems. It is
foreseen the outlook for development and using of com-
plex knowledge base with the purpose of work effec-
tiveness increasing, information exchange and experi-
ence preservation and transfer to young specialists.

Fig. 1. Ref.: 6 items.

UDC 681.3

Gerasimov B., Khusainov P. Information support of
the centralized processing events and detection of
incidents // Radioelectronic and computer systems. —
2007. —Ne 7 (26). — P. 121-124.

The article considers the actual scientific - practical
task of increase the efficiency of operator’s activity of
the system centralized processing events. It is offered
to automate functions of information support in mana-
gerial process by incidents. The decision of a task is
described.

Fig. 4. Ref.: 3 items.

UDC 681.3.06

Gorbenko I., Pogrebnyak K. Classes of complexities
algorithms on the basis of bilinear transform // Ra-
dioelectronic and computer systems. — 2007. —
Ne 7 (26). — P. 125-128.

Paper is devoted to relations among the discrete loga-
rithm problem, the Diffie-Hellman problem and the
bilinear Diffie-Hellman problem. We recall known
relations between the Diffie-Hellman related problems
and propose the classification table.

Tabl. 1. Ref.: 5 items.

UDC 681.3.06

Ilyasova O. Comparison analyze of the methods for
computation of elliptic curve order, which are used
for generating parameters of cryptosystem based on
elliptic curves // Radioelectronic and computer sys-
tems. — 2007. — Ne 7 (26). — P. 129-133.

This article is devoted to methods for computation of
elliptic curve order. Computational complexity of these
methods is analyzed. We propose optimal methods for
program realization of generating parameters for
cryptosystem based on elliptic curve.

Tabl. 2. Ref.: 9 items.

UDC 681.5.09

Gavrilenko O., Luchenko O., Reznikova O. Re-
search of diagnostic maintenance for system of
stabilization of the space flying device // Radio-
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PanioenexrponHi i komm’'toTepHi cuctemu. — 2007. —
Ne 7 (26). — C. 134-139.

PosrsiHyTi  pO3poOKa HiarHOCTHYHOTO 3a0e3eueHHs
IUIA CHCTEMH cTadimi3zamil KOCMIYHOrO JITAJIBHOIO ara-
para, MozeroBaHH: oepxkanoi cucremu y MATLAB, a
TaKOX peatizallisi po3IJLIHYTOrO MiAXOAy Ha CTCHII Ha-
MBHATYPHOTO MOJIENIOBaHHA. HaBeneHo pesynbraTh
MozenmoBaHHs 3a miaTpuMkoro MATLAB Ta HaniBHa-
TYPHOT'O MOJIEIIIOBAHHS 1iarHOCTHYHOTO 3a0€3eYeHHS.
L. 8. Bioiorp.: 8 Ha3B.

YK 519.713 : 681.326

Kamincoka M.O., 3aviuenko C.O. IlokpamieHHsi SIKOCTI
TeCTy Ha OCHOBI MeTOAy aHaJi3y TecTONPUIATHOCTI
MPHUCTPOIO HA Pi3HUX PiBHAX omucy // PamioenekTpoHHi i
koMt totepHi crctemu. — 2007. — Ne 7 (26). — C. 140-146.
3amporoHOBaHO METOJA aHai3y TeCTONPHUIATHOCTI
UU(POBOTo MPUCTPOIO, KUK MPEICTABICHO HA CHCTe-
MHOMY (pETiCTpOBOMY) piBHI Ta BEHTWJIBHOMY PiBHI
JUIsL BUKOHAaHHS TpoLeaypu Bepudikauii Ta CHHTE3Y
TectiB. Merton 0a3yeTbcs Ha TONOJIOTIYHOMY aHalli3i
3arajlbHOi TECTONPUAATHOCTI MPUCTPOIB Ta MiABHUIICH-
HS SIKOCTI TECTY.

Tabmn. 2. 1. 4. bibmiorp.: 9 Ha3B.

YK 681.518

Miponos C.B., Cnepancokuii /].B. JlepeBa pilieHp y
3aJayax CKOPOYEHHs AiarHOCTHYHOI indopmamii /
Panioenexkrponni i komm’roTepHi cucremu. — 2007, —
Ne 7 (26). — C. 147-152.

PoboTa npucesiueHa npo0IeMi CKOPOUCHHS IiarHOCTH-
yHoi inpopmaii (JII) auckpernux npucrpois (AI1) 3a
JOMOMOror Macok. [y i po3B’d3aHHS aJalTOBaHO
BIJOMHI alroput™, 3anpornoHoBanuii /[I. KBinmanom,
MpeTHa3sHauYeHUN IS OOYIOBH NiepeB pimeHb. OTpu-
MaHi CTATHCTHYHI JaHi IMOKAa3ald, IO aITOPUTM 3Ha-
XOIUTH ONHM3BKY IO ONTHMAHOI MAacKy, NOBXKHHA SIKOL
HE TIEPEBHILY€ KITBKOCTI MOIIKOIKEHb.

Tabu. 3. bibmiorp.: 6 Ha3B.

YK 621.325.5

Pomanxesuu O.M., I'porv B.B., Mipowmnixosa O.A.
IToOynoBa nerkorecToBaHnX NMPPOBUX MPUIAIB 3
BHKOpHUCcTaHHSIM ¢opm Pima-Masuiepa / Pamioenek-
TPOHHI i KoM toTepHi cuctemu. — 2007. — Ne 7 (26). —
C. 153-157.

PosrnsnyTo 3amavy MozepHizaliii 3aco0y CiHTE3y Tec-
TONPHUIATHUX KOMOIHANIHHUX IU(PPOBHUX MPUIAMIIB, B
OCHOBI SIKOi BUKOPHUCTAHHS €JIEMEHTIB 13 3MiHHOIO JIO-
riuHoro (yHKIi€0, 6a30BUX (QYHKIIOHAIBHUX €JIeMEH-
TiB, PO3B’S30K SAKOI NMPHU3BOJUTH JO 3MCHIICHHS 4Yacy
TECTYBaHHS.

Tabmn. 1. Bibmiorp.: 4 Ha3BH.

YK 681.518.54; 004.3.001.4

Teepooxneboe B.O. TexHiuHe AiarHOCTYBaHHSI 3a
OCHOBOIO T€OMETPUYHHUX CTPYKTYP 3aKOHIB (PyHK-
nionyBaHHsl // PangioeneKkTpoHH] i KOMI'IOTEpHI CHC-
temu. —2007. — Ne 7 (26). — C. 158-167.

electronic and computer 2007. -
Ne 7 (26). — P. 134-139.

Development of diagnostic maintenance for system of
stabilization of the space flying device, modelling of
the received system in MATLAB, and also realization
of the considered approach at the stand scaled-down
modelling considered. Results of modelling with help
MATLAB and scaled-down modelling of diagnostic
maintenance are resulted.

Fig. 8. Ref.: 8 items.

systems. —

UDC 519.713 : 681.326

Kaminska M., Zaychenko S. Test quality improving
based on testability analysis of digital devices on
different levels of abstraction // Radioelectronic and
computer systems. —2007. — Ne 7 (26). — P. 140-146.
Method of digital device testability analysis, which
represented on the system level (VHDL description)
and gate level for verification and test synthesis tasks
simplification for fault coverage improving on the
given test patterns, is offered. Method is based on the
topological analysis of circuit, which represented as
RTL blocks and circuit’s further modification by sepa-
ration of testing and functional procedures for testabil-
ity improving and testing procedure simplification.
Tabl. 2. Fig. 4. Ref.: 9 items.

UDC 681.518

Mironov S., Speranskiy D. Decision tree for the prob-
lem of diagnostic information reduction // Radio-
electronic and computer systems. —2007. — Ne 7 (26). —
P. 147-152.

The problem of finding mask for diagnostic informa-
tion reduction is considered. To solve this problem the
modification of Quinlan algorithm for decision tree
generation are proposed. This algorithm finds the mask
close to the optimal one. The experimental results show
an effectiveness of proposed algorithms.

Tabl. 3. Ref.: 6 items.

UDC 621.325.5

Romankevich A., Grol V., Miroshnikova O. Design of
easy to test digital devices with using of Reed-
Muller forms // Radioelectronic and computer sys-
tems. —2007. — Ne 7 (26). — P. 153-157.

Means to modernize the method of the testable combi-
nation-circuit digital devices synthesis based on using
of elements with changeable logical function (basic
functional elements) that reduces the time for testing
are proposed.

Tabl. 1. Ref.: 4 items.

UDC 681.518.54; 004.3.001.4

Tverdohlebov V. Technical diagnosing on the basis of
geometrical structures of laws of functioning // Ra-
dioelectronic and computer systems. — 2007. —
Ne 7 (26). — P. 158-167.

PAIOEJIEKTPOHHI I KOMIT'FOTEPHI CUCTEMU, 2007, Ne 7 (26)



240 AHOTAIII

OTtpuMaHi pe3ysbTaTH, SKi MIPONOBXKYIOTh JOCIHIIKEH-
HS 32 MEPEBOJIOM CHMBOIJIHUX MOJENeH 00'€KTiB TeX-
HIYHOTO MIarHOCTYBaHHS Yy YHCJIOBUX CTPYKTYpax.
HaBomuThcst MeTox OOYIOBH 3aKOHIB (PYHKIIOHYBaH-
HS aBTOMAaTa 3a T€OMETPHYHOI0 (iryporo, sika iHTEep-
npetye sik (azoBa kapruHa. [Toka3aHO BHKOpPHCTaHHS
PEeKypeHTHUX (GOpPM MpH IHTEPIONALI] YaCTKOBOI iH-
(dopmartii mpo 00'eKT MiarHOCTYBaHHS. 3alpOINOHOBaHI
HOBI JIMHAMI4HI XapaKTepUCTHKU (a30BUX KapTUH Ta
NOKa3aHa X CHCTeMaTH3allisl y CHEKTP XapaKTePUCTHUK.
Tabmn. 1. In. 4. bi6miorp.: 8 Ha3B.

YK 669 : 02/09 : 658.58

Coxonos O.FO. MyabTHATeHTHHH WIXia y 3aBaaH-
HAX TexHiyHOI miarHocTukm // PamioenekTpoHHi i
KomIT rotepHi cuctemu. — 2007. — Ne 7 (26). — C. 168-175.
CrarTs mpuCBsiUEHA PINIEHHIO 3a7avi TeXHIYHOI miar-
HOCTHKH CKJIaJHUX PO3MOAUICHUX cucTeM. Jlocmimky-
FOTBCS NIarHOCTUYHI MOJIEN Y BUTIIsIII HAOOpY MpaBuil
«CUMINTOM-JIeEeKT» 3a YMOBH, KOJM HEOOXiIHO Bpa-
XOBYBaTH 4ac Ha NepeBipKy HasBHOCTI nedekris. [Ipu
LFOMY BHHHUKAa€ 33j1a4a ONTUMi3alii MepeBipoK Haii-
MeHIoi Oe3nivi  aedekTiB, Mo 3ade3nedye MiHiMi3a-
1o yacy Ha Bci nepeBipku. [yis opranizamii po3nozi-
JIGHOTO KOHTPOJIIO Ta JIarHOCTHKU CTaHy CHCTEMH 3a-
CTOCOBYETBCS MYJIbTHAICHTHA TEXHOJIOTiA. 3ajgada
TEXHIYHOI JIaTHOCTHKHU Moxe OyTr chopMyapOBaHa Ta
BHUpIlIIEHA SIK y BUMAJKy OiHApHOI JIOTIKH, TaK i y He-
YiTKi} TTOCTAHOBIII.

Taba. 3. L. 2. Bibiorp.: 5 Hass.

YK 681.32

Crobyos 10.0., Isanos /1.€., Eno-Xami6 A.1. Po3noni-
JIeHi TeHeTUYHi aJIrOPUTMU reHepailii nepeBipsi0unx
TecTiB muppoBux cxeM // PamgioenekTpoHHI i KOM-
m’rorepHi cuctemu. — 2007. — Ne 7 (26). — C. 176-181.
OpmHUM i3 IEPCIIEKTHBHAUX MUIAXIB B TeHEpallil mepesi-
PAIOYM TECTIB JUCKPETHHUX MPHUCTPOIB € 3aCTOCYBaHHS
TeHeTUYHUX anropuTMiB. JlaHa poboTa TPOFOBKYE
JOCIIKEHHS aBTOPIB MO0 3aCTOCYBAaHHS PO3MOAiJe-
HuX reHetmyHux anroputmiB (PI'A) y reneparii Tec-
TiB, [1&¢ Ha TONEPeAHbOMY eTami OyJo peani30BaHO
PI'A, sxmii Ga3yeTbcsi Ha MOJEl “pOOITHHK-Xa3siH”.
KopoTko omucano mporpamHy peaji3alliio 3ampornoHo-
BaHOr'o aJITOPUTMY Ta HABCIACHO llI/lce.]'IbHi peE3YyIbTaTU
MAaIIMHHUX €KCIICPUMEHTIB.

Tabmn. 2. In. 4. bibmiorp.: 5 Ha3B.

YK 621.325.5

Konaxi Pesa, Jlobaues M.B., /[[po3zo FO.B., /[po30 O.B.
IlocerMeHTHHH KOHTPOJb 1Jsi podo4oro aiarnoc-
TYBaHHSI MATPUYHOI0 NMOMHOKyBa4a MaHTtuc // Pa-
JTIOEIeKTPOHHI 1 KomIm'tortepHi cucremu. — 2007. —
Ne 7 (26). — C. 182-185.

Po3ristHyTI MOXIMBOCTI  POOOYOro JiarHOCTYBaHHS
O0YHCITIOBAILHUX MPHUCTPOIB it 0OpPOOKH HAOJIMKe-
HHUX JlaHHX. 3alpOIIOHOBAHO METOJ| IOCErMEHTHOI'O
KOHTPOJIIO MaTPHUYHOTO IIOMHOXXyBada MaHTHUC, IO
CIPSIMOBAaHUH Ha ITiBUIICHHS JOCTOBIPHOCTI KOHTPO-
JII0 HAOJMKEHUX pe3yJbTaTiB OOUUCIICHb. 3arpoIoHO-
BaHHI METOJI PO30HBA€E Pe3yJIbTaT HA CETMEHTH PO3Psi-

The results continuing research on translation of sym-
bolical models of objects of technical diagnosing in
numerical structures contain. The method of construc-
tion of laws of functioning of the automatic device on
the geometrical figure interpretive as a phase picture is
resulted. Use of recurrent forms is shown at interpola-
tion of the partial information on object of diagnosing.
New dynamic characteristics of phase pictures are of-
fered and their ordering in a spectrum of characteristics
is shown.

Tabl. 1. Fig. 4. Ref.: 8§ items.

UDC 669 : 02/09 : 658.58

Sokolov A. Multiagent the approach in problems of
technical diagnostics // Radioelectronic and computer
systems. —2007. — Ne 7 (26). — P. 168-175.

Article is devoted to the decision of a problem of tech-
nical diagnostics of the complex distributed systems.
Diagnostic models as a set are investigated corrected
"symptom-defect" under condition of when it is neces-
sary to take into account time for stock-taking of de-
fects. Thus there is a problem of optimization of checks
of the least set of defects that provides minimization of
time for all checks. The technology is applied to the
organization of the distributed control and diagnostics
of a condition of system multiagent. The problem of
technical diagnostics can be formulated and solved
both in case of binary logic, and in indistinct statement.
Tabl. 3. Fig. 2. Ref.: 5 items.

UDC 681.32

Skobtsov Yu., Ivanov D., El-Khatib A. Distributed ge-
netic algorithm of test generation of digital circuits //
Radioelectronic and computer systems. — 2007. —
Ne 7 (26). — P. 176-181.

One of the perspective ways in the test generation of
digital circuits is using of the genetic algorithms. This
paper continues the author’s investigations on the ap-
plication of the distributed algorithms (DGA) in test
generation, where on the previous stage was realized
DGA, which based on the “master-slave” model. Also
in short described program realization of proposed al-
gorithm and the results of computer experiments are
given.

Tabl. 2. Fig. 4. Ref.: 5 items.

UDC 621.325.5

Reza Kolahi, Lobachev M., Drozd J., Drozd A. Seg-
ment checking for on-line testing of iterative array
multiplier // Radioelectronic and computer systems. —
2007. — Ne 7 (26). — P. 182-185.

Opportunities of on-line testing of the computing de-
vices for processing the approximate data are consid-
ered. The segment checking method of the iterative
array multiplier of the mantissas directed on increase of
reliability in checking the approximate results of calcu-
lations is offered. The suggested method divides result
into segments of bits and provides detection of errors in
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IiB Ta 3a0e3reuye BUSBICHHS IIOMHIOK y IIMX CEIMEH-
Tax i3 3alaHIMH HMOBIPHOCTSIMH, 3HIDKYIOUH HMOBIp-
HICTh BUWSBJICHHA IIOMWJIOK, LIO € HECYTTEBHMH IS
JIOCTOBIPHOCTI pe3yIbTATIB.

In. 1. bi6miorp.: 12 Ha3B.

YK 519.713 : 681.3

Yikonose I.B. CuHTe3 NCeBIOBUNAIKOBUX KOHTPO-
JIIOIOYUX TeCTiB /ISl IMCKPETHOT0 mpucrporo // Pa-
JIOeNeKTPOHHI 1 Komm’toTepHi cucremu. — 2007. —
Ne 7 (26). — C. 186-190.

VY cTarTi pO3rNSHYTHH EHTPOMIMHWN MiIXix U Bif-
LIyKaHHS ONTHMAJIBHOTO pPO3IOAUTY HMOBIpHOCTEH
BXiTHUX HaOopiB. Bupimyerscs OaraTomipHa 3amada
MOITYKY MaKCHMyMy BHUXiTHOI €HTpomii i3 3acrocy-
BaHHAM TE€HETHYHOTO anropuTMmy. PosrisHyTa 3amada
MOJIEITFOBAHHS CIIPABHOTO NPHUCTPOIO H BCIX HECTPAaB-
Hux mMomudikamiii B Active-HDL. HaBeneno anroput-
MU PpIIIeHHS ITOCTaBICHUX 3ajad, sKi Oyiu BUIpPOOY-
BaHi Ha cxemax 3 karamory ISCAS'89 i pesynbratu
YUCCJIIBHUX eKCHepl/IMeHTiB.

Tabu. 2. bibmiorp.: 4 Ha3BH.

YK 004.891.3 : 004.3

Tosopywenxo T.0. Moaenab BHUpilIyBaya CHCTEMH
MOBTOPHOTO TECTYBAHHSI NPHKJIATHOTO MPOrpam-
HOro 3a0e3mevenHs // PagioenekTpoHHI 1 KOMIT FOTepHi
cucremu. —2007. — Ne 7 (26). — C. 191-198.

B crarti posrmsimaeThcs iMiTalliiHe MOAETIOBAHHS
BUpillyBaya CHUCTEMU HOBTOPHOTO TECTYBAaHHA IIpU-
KJIaJJHOTO MPOrpaMHoOro 3abe3nedeHHs B akeri Matlab
ta HaBuaHHs 1iei [IIHM. 3pobneHo BHCHOBKHM 1poO 3a-
JIeKHICTh pe3ynbratiB HapyanHs LITHM (uacy HaBuaH-
HSl Ta TOYHOCTI) BiJ| allfOPUTMY HaBYaHHS, KPUTEPIiIO
OLIIHKH SIKOCTI HAaBYaHHs, pO3Mipy HaBYaJbHOI BUOIp-
KH.

Tabmn. 5. . 7. Bibmiorp.: 7 Ha3B.

YK 681.121

Jlemenmves C.IO., Jlemenmves FO.B. HamexxHocTb
MPOrpaMMHOTI0 ofecreyeHHs BHIYUCIUTEISA PACXo-
Aa 3HepropecypcoB // PannosnekTpoHHbIE U KOMIIBIO-
TepHble cucteMbl. — 2007. — Ne 7 (26). — C. 199-202.
PaccMmoTpeHBpl NpUHLMINBL OCTPOCHUS MPOrPAMMHOIO
obecrieyeHHs] BBIUMCIIUTENS Pacxolia SHEPropecypcoB
TP YCJIOBUM OOECTICYEHHS! €r0 Ha/ISKHON U 0e30TKa3HOM
pabotsl. [IpuBeneHO THIHMYHYIO CTPYKTYpHYIO CXEMy
BBIYMCIINTEISI ¥ aJITOPUTM PalOThl €ro IpOorpaMMHOTO
obecnieuennsi. [IpuBeneHo (opMmyiy pacdera BEpOSTHO-
CTH 0e30TKa3HOM pabOTHI BEIYHCIUTEIS SHEPTOPECYPCOB.
Tabmn. 1. Wn. 2. bubmwmorp.: 3 HamM.

YK 681.3

Kpusyna I @., Kopooro O.C. IIposiBa MOMHJIOK Yacy
BHKOHAHHS y PO3po0Li nMporpaM 3 BUKOPUCTAHHAM
NET-texnouoriii // PanioenekTpoHHi 1 KOMIT FOTEpHI
cucremu. — 2007. — Ne 7 (26). — C. 203-206.

Y poOOTi MpoBENEHO OIS IOMHIOK, 0 BUHUKAIOTh
IIpu po3poOdui nporpamuoro 3abe3neyeHHs. CTaBUTHCS
IMUTaHHS HEOOXITHOCTI TECTYBaHHS IPOTPaMHOTO 3a-
Oe3IeueHHs] 3 METOI0 BUSIBJICHHS TIOMUJIOK 4acy BHUKO-

these segments with the set probabilities, reducing de-
tection probability of errors that is inessential for re-
sults reliability.

Fig. 1. Ref.: 12 items.

UDC 519.713 : 681.3

Ukolov 1. Synthesis of pseudo-casual supervising
tests for the discrete device / Radioelectronic and
computer systems. —2007. — Ne 7 (26). — P. 186-190.

It is considered entropic the approach for search of
optimum distribution of probabilities of entrance sets.
The multivariate problem of search of a maximum the
day off saTpormu with application of genetic algorithm
is solved. The problem of modelling of the serviceable
device and all faulty updatings in Active-HDL is con-
sidered. Algorithms of the decision of tasks in view
which have been tested on circuits from catalogue IS-
CAS ’ 89 and results of numerical experiments are re-
sulted.

Tabl. 2. Ref.: 4 items.

VK 004.891.3 : 004.3

Tosopywenrko T.A. Mopaeab pemiartessi CUCTEMbI NO-
BTOPHOT0 TeCTHMPOBAHWSI NMPHUKJIATHOTO MPOTrpaMMm-
HOTO0 obecmeyeHus / PaguosiekTpoHHBIE M KOMITBIO-
TepHbIe cucTeMbl. — 2007. — Ne 7 (26). — C. 191-198.

B craTtbe paccMarpuBaeTCs UMHTAMOHHOE MOJEIHPO-
BaHME pelIaTeNsi CUCTEMbl MOBTOPHOTO TECTUPOBAHUS
NPUKJIaAHOTO TPOrPaMMHOTO OOecriedyeHHs B ITaKeTe
Matlab u o6yuenue sroit UHC. CaenaHbl BBIBOJIBI O
3aBUCHMOCTH pe3ynbratoB oOyuenuss UHC (Bpemenu
00y4eHUsI 1 TOYHOCTH) OT alrOpUTMa O0y4eHHs, KpH-
Tepusl OLIEHKH KauecTBa oOydeHus, pazmepa oOydaro-
11ei BEIOOPKH.

Tabx. 5. . 7. bubmmorp.: 7 HanM.

UDC 681.121

Dementyev S., Dementyev Y. Reliability software of
energy resources calculator // Radioelectronic and
computer systems. —2007. — Ne 7 (26). — P. 199-202.

Construction principles for dependable and reliable
software of are considered in this work. The typical
block scheme of calculator and software work algo-
rithm is resulted. The formula for faultless probability
of energy resources calculator is resulted.

Tabl. 1. Fig. 2. Ref.: 3 items.

UDC 681.3

Krivulya G., Korobko O. The demonstration of runtime
errors in the process of applications development with
the use of .NET technologies // Radioelectronic and
computer systems. —2007. — Ne 7 (26). — P. 203-206.

The review of errors which appear when developing
software is offered in the work. The problem of neces-
sity of software testing with the purpose of runtime
errors revealing is raised. The main environments of
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HaHHs. PO3MIIaroThcss OCHOBHI CEepeoBHINA PO3pPO0-
KM TpOrpaMHUX NpoAyKTiB. HaBoaumThes — mpukian
BUSIBJICHHS [TOMHUJIOK 4Yacy BUKOHAHHS y BUIJISIII BU-
KIFOYHUX CUTYAIlil, 0 BUHUKAIOTH MiJ 9ac QYHKIIiO-
HyBaHHs .NET-nporpamu.

Bbibmiorp.: 4 Ha3Bw.

YK 621.38.004 : 519.876.2

babaxos M. @, Jleproca I.1. Onrumizanisi ynpasJin-
HSl CTAHOM eJIeKTPOHHOI anapaTypH 3a MapKiBChb-
KHMM 3MiHIOBAaHHSIM BU3HA4YaJbHUX NapaMeTtpiB //
PanmioenexkrponHi i komm’'toTepHi cuctemu. — 2007. —
Ne 7 (26).— C. 207-211.

[IpencraBneHo METONMKY BU3HAYEHHS MaTEeMaTHYHOI
MoOJeNmi Jerpanalii BU3HAYAIBHUX IapaMeTpPiB €JeKT-
TiB, IO OMHCYIOTHCA OTHOPITHUM HEMEPEPBHUM Map-
KIBCBKHM TIPOIIECOM HEMOHOTOHHOTO Iuy3iifHOTO
THUITy. 3aIpOIIOHOBAHO CXEMY Iepexoay Bix OaraTtoBH-
MIpHOTO TPOCTOPY CTaHIB €JIEKTPOHHOI amnapaTypu 10
O[lHOBI/lMipHOFO JJ1A BUBHAYCHHA ONTHUMAaIbHOL cTpare-
Til eKcIDTyaTallii eeKTPOHHOI anapaTypu.

BiGumiorp.: 8 Ha3s.

YK 621.37

bobano FO.A., Heoocmyn JI.A., Jlaseko O.B. Anaau3
METO/I0B OLleHKH 0e30TKA3HOCTH CHCTEM COBMECTHO
padoTalomUX KOMIIOHEHTOB JJ1eKTPOHHBIX NMPUOO-
poB // PannosnexTpoHHBIE ¥ KOMIIBIOTEPHBIE CHC-
teMbl. — 2007. — Ne 7 (26). — C. 212-214.

[IpuBeneHb! pe3ynbTaThl OLEHKH OE30TKa3HOCTH CHUC-
TEM pas3jiMdYHbIMU METOJaMHU IIpHU pa3H0171 CTCIICHU
ACUMETPUYHOCTH M OCTPOBEPIIMHHOCTH paclpeene-
HUHM CTHIKOBOYHBIX HapameTpoB. [IpoaHaim3upoBaHbI
MIPEUMYILECTBA ¥ HEJOCTAaTKH CYLIECTBYIOIINX METO-
JIOB OLICHKH, C(OPMYJIMPOBAHbI BBIBOJIBI OTHOCHTEIb-
HO BO3MOKHOCTHU MX HCIIOJIb30BAHUS.

Wn. 2. bubmmorp.: 3 HanM.

YK 381.3

Tanazun A.B., Pomanos B.A., I'anenoxa M1.b. Ouenka
HA/IEXKHOCTH NPH BHPTYAJTbHOM NPOEKTHPOBAHUHU
KOMIILIOTEPHBIX YCTpOiicTB // PagnosnexkTpoHHBbIE
U KoMmIbloTepHBIe cuctembl. — 2007. — No 7 (26). —
C.215-218.

CoOBMECTHO C HATYpHBIM MPOEKTUPOBAHUEM JOCTATOUHO
4acTO UCIOJB3YIOT BUPTYyaJIbHbIE METOJIBI MPOEKTUPOBA-
HUSl, KOTOpBIE MpelyCMaTpUBAIOT MpeABAPUTEIILHBIN
pacyer napamMeTpoB NPOEKTUPYeMbIX ycTpoicrea. K Ta-
KMM TIapaMeTpaM OTHOCHUTCSI HaJI&KHOCTb. g 3Toro B
COCTaBe BHPTYaIBHOH JIaDOpaTOpHH aBTOMATH3HPOBAH-
HOTO TPOEKTUPOBaHU, co3gaHHON B MHcTHTYTE Knbep-
Hetuku uM. B.M. I'mymkoBa HAH Ykpaunsl, pazpabotan
MOZYJIb JUI pacyera NapaMeTpoB HaJEKHOCTU KaK OT-
JIENIHBIX MHUKPOXJIEKTPOHHBIX KOMIIOHEHTOB, TaK U lie-
JIBIX YCTPOHCTB. B OCHOBY pa®OThI MOIYJIsI TIOJIOKCHBI
JIB€ METOAMKU pacueTa IapaMeTpoB HaJeKHOCTH: Ha
OCHOBE OKCIOHEHIMAIBHOIO 3aKOHA paclpeesCHUs
BEPOSATHOCTH OTKa30B U Ha ocHoBe DN-pacrnpeneneHus
BEPOSITHOCTEN OTKA30B.

Bubmumorp.: 6 HanM.

software development are considered. The example of
runtime error occurrence in the form of exceptions
which take place during the program functioning is
considered.

Ref.: 4 items.

UDC 621.38.004 : 519.876.2

Babakov M., Deryuga I. The optimization of elec-
tronic status control under markovian changing of
basic parameters // Radioelectronic and computer
systems. —2007. — Ne 7 (26). — P. 207-211.

The procedure defining a degradation mathematical
model for electronic equipment basic parameters after
the degradation models of electronic equipment com-
ponents being described by the homogeneous continu-
ous markovian process of non-monotone diffusive type
is given. The scheme of transition from multidimen-
sional space statuses of basic electronic to one-
dimensional space for the definition of optimal elec-
tronic equipment maintenance policy is offered.

Ref.: 8 items.

UDC 621.37

Bobalo Yu., Nedostup L., Lazko O. The analysis of
methods of an estimation of non-failure operation of
systems of in common working components of elec-
tronic devices // Radioelectronic and computer sys-
tems. —2007. — Ne 7 (26). — P. 212-214.

Results of an estimation of non-failure operation of
systems are resulted by various methods at a different
degree asymmetric property and peakedness distribu-
tions butt parameters. Advantages and lacks of existing
methods of an estimation are analysed, conclusions
concerning an opportunity of their use are formulated.
Fig. 2. Ref.: 3 items.

UDC 381.3

Palagin O., Romanov V., Galelyuka I. Estimation of
reliability during virtual design of computer devices //
Radioelectronic and computer systems. — 2007. —
Ne 7 (26). — P. 215-218.

Now virtual methods of design are often used together
with full-scale design. Virtual design provides prior
calculations of parameters. Reliability refers to such
parameters. The module for calculation of reliability
parameters of microelectronic components and whole
devices is developed as a part of virtual laboratory for
computer-aided design, which is created in
V.M. Glushkov Institute of Cybernetics of NAN of
Ukraine. The module works on the base of two meth-
ods: exponential distribution law of fault probability
and DN-distribution of fault probability. Presence of
theoretical materials, description of calculation meth-
ods and other reference materials gives opportunity to
use this module not only for scientific research and
design, but also for education.

Ref.: 6 items.
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AHOTAIIII 243

YK 681.04

Kowman C.O., [epenwvxo M.C. Meton peamizamii
apudMeTHYHHUX omnepaniii y MoayJasipHiii apudgme-
THIi HAa OCHOBIi BHKOPHCTAHHSI MAaJIOPO3PSIHUX
ABilikoBUX cymaTopiB // PagioenekTpoHHi 1 KoMIl to-
tepHi cuctemu. — 2007. — Ne 7 (26). — C. 219-221.

VY cTaTTi po3risHyTO MeTo[ peaiizallii apudMeTHIHUX
orepalii y MOIyJIsIpHii apuMeTHIlI Ha OCHOBI BUKO-
pUCTaHHS MaJlOPO3PSAIHUX JBIMKOBHUX CyMaropis.
IIpencraBineHo BapiaHT TEXHIYHOI peasizaliii cymaTopa
3a JIOBUTPHOIO IIIJICTABOI0 HA OCHOBI PO3IIISHYTOTO
METOoxNy.

. 1. bibmiorp.: 2 Ha3BH.

YK 621.391

Cmpiok O.1O., Anconc A.B. Metoanka HociTKeHHS
3aBajocTiiikocTi 0iT mapaMeTpiB HHU3bKOMIBHJKIC-
HHUX KOJeKiB MOBH // PagioeleKTpoHHi 1 KOMIT I0TepHI
cucremu. — 2007. — Ne 7 (26). — C. 222-226.
[IpeacraBnena MeTonuKa AOCIIHKEHHS 3aBaJOCTIHKO-
CTi OiT mapamMeTpiB CTUCIIOrO CUTHAITY KOJEKIB MOBHU 3
BHUKOPHCTaHHSIM O0'€KTHBHOI OLIHKM SIKOCTI, IO Mae
MaKCHUMaJIbHUH KoegilieHT Kopeusnii 3 cy0'eKTHBHU-
MU ouiHKamu. HaBeneHi pe3ysibTaT 3acTOCYBaHHS
METONMKH JUIS HHU3BKOIIBHAKICHOTO kKomeka MELP
Ha mBuakocti 2,4 Koit/c.

Tabmn. 5. Im. 1. Bibmiorp.: 6 Ha3B.

YK 681.3 : 535

Keemnoui P.H., Bynax FO.A., Bynax O.FO. Moneau
JUHAMHYECKOro (hoHa B 3aJayax pacno3HaBaHHsI
00beKTOB // PannosieKTpOHHbIE U KOMIIBIOTEPHBIE
cucreMsbl. — 2007. — Ne 7 (26). — C. 227-232.
PaccMoTpeHO 1Ba HOBBIX HOAXOAA K MOJEIMPOBAHHIO
JMHAMHYECKOro (hoHa B 3a/1a4axX pacro3HaBaHUs 00b-
€KTOB — MOJIENIb aBTOPErPECCHH C BapHalued QyHKINN
LIEd U MOJICTIb HA OCHOBE MHBEPCHOTO PE30HAHCHOTO
¢bunbTpa. Mojenu pa3peiaroT OTCTPAHUTh JUHAMHYC-
ckuit GoH B Bue BOTHOOOPA3HOI MOBEPXHOCTH U BBI-
JISTATH TTIOCTOPOHHUE OOBEKTHI ¢ OoJiee BHICOKON TOY-
HOCTBIO U 4yBCTBUTEJIBHOCTHIO CPABHHUTEIBLHO C MOJIE-
JIIMHA CTOXACTHYHON M OOBITHOHN aBTOPETPECCHH.

Wn. 5. bubnuorp.: 17 naum.

UDC 681.04

Koshman S., Derenko N. Method of realization of
arithmetic operations in modular to arithmetics on
the basis of use low-discharge binary adders // Ra-
dioelectronic and computer systems. 2007. —
Ne 7 (26). — P. 219-221.

In article the method of realization of arithmetic opera-
tions in modular to arithmetics is considered on the
basis of use low-discharge binary adders. The variant
of technical realization of the adder on the any basis is
submitted on the basis of the considered method.

Fig. 1. Ref.: 2 items.

UDC 621.391

Struk A., Yansons Y. The noise-immunity’s research
methods of bit’s parameter of low-speed codecs //
Radioelectronic and computer systems. — 2007. —
Ne 7 (26). — P. 222-226.

The methods of noise-immunity’s research of bit’s pa-
rameter in speech codecs are represented. It’s use ob-
jective estimation of quality that having the maximal
coefficient of correlation with subjective estimations.
The results of method application are presented for the
low-speed codec MELP on speed 2.4 Kbit/s.

Tabl. 5. Fig. 1. Ref.: 6 items.

UDC 681.3 : 535

Kvetniy R., Bunyak Yu., Bunyak O. Models of a dy-
namic background in problems of recognition of
objects // Radioelectronic and computer systems. —
2007.— Ne 7 (26). — P. 227-232.

It is considered two new approaches to modelling a
dynamic background in problems of recognition of
objects — model of autoregress with a variation of func-
tion of the purpose and model on the basis of the in-
verse resonant filter. Models allow to discharge a dy-
namic background as a wavy surface and to allocate
extraneous objects with higher accuracy and sensitivity
models stochastic and usual autoregress.

Fig. 5. Ref.: 17 items.
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