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MNpepucnoeue

XAVII cvesnom KIICC, nocranosaenusimy LIK KIICC u Cosera Mu-
nHctpoB CCCP onpeneneHbl 3afauyH NOBbiLIEHHS YPOBHSI aBTOMaTH3a-
LHH TEeXHOJOTHYECKHX MpOleccoB H MPOH3BOACTB, LIHPOKOrO BHeZIpe-
HHSi CPeJACTB BLIYHCJIHTEJNbHOH TEXHHKH B HApOAHOE XO3AMCTBO CTpa-
Hbl. B pemenHn 3THX 3ajay Ba)kKHOe MecTO 3aHHMaeT npobJeMa cosaa-
HHSl H HCII0.1b30BaHHs MOLIHBIX DBM c BhICOKOii 3KCMJyaTaLHOHHOI
HajaexHoctblo. CoBepmenctBoBanne EC 3BM, pasnoobpasne HOMeH-
K/JAaTypbl TeXHHYECKHX CpeJCTB, pacuiupeHue obiaacTeii W crneuHdHKH
HX HCIO0JIb303aHHS ONpeNessioT Bo3pociiie TpeGOBaHHA KAaK K KBa-
JU(pHKALHH CNELHAJHCTOB, TAK H K METOJaM, NpHeMaM H CPEeACTBaM,
MOBLIUAMAM 3(P(PEKTUBHOCT IKCMIJAYaTalUHH  BBIYHCIHTENbHBIX CH-
cTeM,

[Tonck u JOKa/u3auHs HeHcnpaBHOCTed H OWKHGOK B KOMIIOHEHTax
OBM — oaHa H3 caMbIX CJOXKHLIX omnepauuii npouecca o6CAyKHBAHHS.
Jas pelenus 5TOi 3ajauHn npexk/ie Bcero npeiHa3HayeHbl MPOTpaMM-
Hble cpencTBa JAHarHoctHpoBanusi. B «kuurax WM. A. Buprepa,
P. C. Tonbamana, B. A. T'yasesa, 0. [1. )Kypasaesa, A. JI. 3akpes-
ckoro, B. B. Kapu6ckoro, E. Menunra, I'. Merua, I1. [1. [Tapxomenko,
B. B. [TpxkusakoBckoro, E. C. Coromonsina, U. Uxena, B. I1. Yunyauca
paccMaTpHBAIOTCS BOMPOCH AHATHOCTHPOBAHHA AHCKPETHHIX CHCTEM ¢
MOMOLIbID aNmapaTHbBIX H AaNnapaTHO-MHKPOMPOrpaMMHBIX CPeJCTB
[9, 24, 29, 34, 36, 62, 63, 65, 83]. B HHX HOCTAaTOYHO MOJIHO HCCJEAYIOT-
CSi BOMPOCH B3aHMOAEHCTBHs CPEACTB C OGBEKTOM AHATHOCTHPOBAHMA,
yKa3biBaeTcsi Ha HMeioliHecss OObEKTHBHble TPYAHOCTH CO3JaHHSI aB-
TOMATHYECKOH JIHATHOCTHKH CJIOKHOOPraHH30BaHHBIX ammapaTHO-Npo-
TPaMMHBIX CHCTeM. 3TH TPYAHOCTH, KaK NpPaBHJO, 00ycJ/IOBJIeHb 60Jb-
110f pasMepHOCThbi0O OOBEKTa AHArHOCTHPOBAHHsA, MHOXKECTBOM KJjac-
COB HEHcIpaBHOCTeH # OMHGOK, KOTOPHIe MOryT BO3HHKaTh B NpoIecce
(OYHKIIHOHHPOBAHHA TaKHX CHCTEM.

Pasjinune aiaropuTMOB AHATHOCTHPOBAHHS, COAEPIKAHHSA AHArHO-
CTHYECKO* HHPOPMALHH, MPHEMOB H METONOB JIOKaJH3aLHH HeHCNpaB-
HOCTEli, OTCYTCTBHE €AMHBIX CMOCOGOB H TEXHOJIOTHH HCIOJIb30BaHHS
CHH2KAaIT 3¢¢EKTHBHOCTb NPpHMEHEeHHsA AHATrHOCTHYECKHX CpeiCTB, Ae-
JalpT ee 3aBHCHMOH 01 CyﬁbeKTHBHblx KaieCTB CIelHaJJTHCTOB. [Tosto-
My JIJsi MHOTOTBICSYHOH apMHH CIEIHAJHCTOB, 3aHATHIX IJKCIJyaTa-
uuelt u obGcayxupanuem OBM, Bompochl NMpuMeHeHHs NPOrpaMMHBIX
CPeACTB AHArHOCTHPOBaHHA ABJHAIOTCA BECbMA aKTyaJibHbIMH.

B HacTOAIlEe KHHre JejaeTrcs NOnbITKAa pa3p860TaTb BONPOCHI
(QYHKIHOHHPOBAHHS CHCTEMBl «4Y€JOBEK—MallHHa» NPH OnpeaeseHHH
TexHnuyeckoro cocrosiius EC 9BM ¢ noMolibio NporpaMMHBLIX CPe/CTB.
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Onucanne 0ODBeKTOB I XapaKTePHCTHK CPEACTB [AHArHOCTHPOBAHHSA
NPHBOAHTCS C TOYKH 3PEHHS HX HCMNOJb30BaHHA OGC/YyKHBAIOUIAM
nepcoxaomM B mpouecce auarHocTHpoBanus DBM. CoepluencTsoBa-
HHe JHArHOCTHPYeMbIX OGbeKTOB H pPacCMaTpPHBaeMbX CPeACTB AHAr-
HOCTHPOBaHHA ONpeAe/IHJI0 H3MEHeHHe CTPYKTYPhl BTOPOTO H3AaHHS
KHMTH B 4acTH OMHCaHHs cHcTeMbl auarHoctupoBanus EC 3BM. Pac-
CMAaTpPHBAIOTCS HOBble BONPOCHI A€KOMMO3HIUHH TpOLecca AHarHOCTHPO-
BaHHs Ha TexHoJoruyeckue onepauuu. I'1py H3IOXKeHHH HeaBTOHOMHbIX
MPOrpPaMMHBIX CPE/CTB AHArHOCTHPOBAHHS OMHCHIBAETCA MPOLECC AHAr-
HocTHpoBakng DBM cpeactBamu onepaunonnoii cicrems OC EC Bep-
cun 7.0. [TpuBoAsiTcsi HOBble pelaKUHH CHCTEM /HArHOCTHPOBAHMS
CAT, COT, CKAT, MHKpOoAHAarHOCTHKH. [l NpakTHYECKO# MJJIIOCT-
palnH H3J0XEHHOro MaTepHasa B NMPHJOXKEHHSX, B (opMe cXeM aJro-
PHTMOB, MOAH(HUHPOBAHHBIX B COOTBETCTBHH C H3JIOXKEHHBIM METO-
JIOM NeKOMIMO3HIHH, ONHCBHIBAIOTCA TeXHOJOTHYeCKHe Npolecchl AHar-
HocTupoBanug IBM EC1035, EC1036, EC1060, EC1061.

B nepBoii rnaBe KHHIH pacCMOTPEHH CTPYKTYpa OGLEKTOB JaHar-
HOCTHPOBaHH$, BHJAbl TeXHHUECKHX cocTofaHHii IBM, npuunHHo-caen-
CTBEHHbe CBsi3H Je(eKTOB, HEHCMHPAaBHOCTEH H OMHGOK, HeH36eXHO
BO3HHKAIOIIHX Ha 3Tane 3kcnayaTaunn 3BM.

Bropas rnaBa nocBsinleHa aHa/M3y KOMIMOHEHTOB CHCTeMbl AHAr-
HOCTHPOBaHH#, 3ajay, pellaeMblX TaKHMH cHcTeMamH. [IpuBoanTCs
0630p Hcnmoab3yembix B EC 3BM meTonoB aAuarHOCTHPOBaHHS H pea-
JIH30BaHHBIX Ha HX OCHOBE MPOTPAMMHBIX CPEACTB.

B Tperweii rsaBe omHcaHbl MOZENb IpOLecca JAHArHOCTHPOBAHMS,
METOJ JIeKOMMO3HIKH Nnpouecca, 1aHO OnpejeeHHe OnepauHii AHarHo-
ctupoanus EC 9BM.

Caenyioutie TpH I/1aBbl KHHIH MOCBALIEHB ONHCAHHIO (YHKUHOHH-
pOBaHHs MPOrpaMMHBLIX cpeicTs jgHarHoctupoBauus EC 3BM. Ocoboe
BHHMAaHHEe Y/eJieHO BONpOcaM YNpaBJeHHSl MPOLEeccOM AHArHOCTHPO-
BaHHSl, Pacno3HaBaHUS KPHTHUECKHX COCTOSIHHH BBIYHC/JHTENbHON CH-
CTeMbl, HCMNOJb30BaKHs MPOrpaMMHLIX CPEICTB BOCCTAHOBJEHHS, MPO-
BeJeHHsi KOMMJEKCHOH MPOBePKH MPaBHJAbHOCTH (YHKLUHOHHPOBAHHS
3BM. TloxpobHo paccMaTpHBAIOTCH CHCTEMbl aBTOHOMHOrO, OMEpaTHB-
HOTO H KOMILIEKCHOTO aBTOMAaTHYECKOTO TECTHPOBAHHS, & TAKKE MHK-
ponmporpaMMHble CPeACTBA JHATHOCTHPOBaHHA Ha OCHOBe HauboJsee
PacnmpoCTPAHEHHBIX METOLOB KOMaHIHO-OPHEHTHPOBAHHOTO H (YHK-
ILIHOHAJILHOTO KOZHPOBaHHS. :

B upuiloXeHHsX codepKaTcAd PEeKOMEHNALMH M0 NPaKTHYECKOMY
HCMOJIb30BAHHIO MPOrPaMMHLIX CpeacTB AuarHoctupoBakns EC 3BM.

Ilpn HamHcaHHH KHHIH HCMOJb30BAaHbl OTEYECTBEHHBIE H 3apy6ex-
Hble NyGJHKallHH, OCBellalollHe OTHeNbHbie CTOPOHB pPa3pabOTKH H
HCTOJIb30BAHHSI MPOTPaMMHBIX CPEJCTB [HArHOCTHPOBaHHS, TeXHUYEC-
Kasi H 3KCIVIyaTalHOHHAA JAOKYMEHTAlHs NpPOrpaMMHBIX H TEXHHYECKHX
CPeACTB BHIYHCAHTEJNbHOH TEXHHKH H paspaboTaHHbIe aBTOPAaMH MeTOJ
J€KOMMO3HIUHH M TEeXHOJIOTHSi NPHMEeHeHHs TNpPOrpaMMHBIX CpEeACTB
JIHarHOCTHPOBAHHSI.
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Fnaesa 1

EC 9BM kaxk obbvekTsi
AUCArHOCTUPOBAHUS

[Tpn necneposannn u paspaboTke CPeACTB AHArHOCTHPOBAHHA TEXHH-
YeCKOro COCTOSIHHSI OObEKTOB NOJXKHBI ObITh peLieHbl 3a1aYH: H3yye-
HHSI (PH3HYECKHX CBOHCTB OODBEKTOB /[HATHOCTHPOBAHHA H BO3HHKAIO-
IIHX B HHX HEMCIpaBHOCTell; MOCTpPOEHHs MaTeMaTHUYeCKHX Mojenel
00LEeKTOB H MOJeJeH X HeHCNPaBHOCTeH; aHa/au3a Mojesell 06BEKTOB
C LUeJbI0 NOJYYeHHs AaHHBIX, HEOOXOAHMBIX AJISi MOCTPOEHHS aJIFOPHT-
MOB [AHAarHOCTHPOBaHHSA; pa3paboTKM METONOB MOCTPOEHHS, SKCHEepH-
MEHTaJBHOrO0 anpoGHPOBaHHS H TPOMBIIIIEHHOrO BHEAPEHHS CPEeACTB
AHATHOCTHPOBAHHS, NMPOEKTHPOBAHHS W BHEJPEHHS CHCTeM IHAarHOCTH-
POBAHHA ‘H HCCJEJOBAHHS HX XapaKTePHCTHK H cBoiicTe [63].

[lpu pemenun 3THX 3amau npuHATO paccmartpuBate EC 9BM kak
COBOKYMHOCTh (DH3HUECKHX OOBEKTOB NMAarHocTHpoBaHuA. [as H3yue-
HHS cBOHCTB ¢u3nyeckux o6bektoB (EC 3BM uan oTaelbHBIX yCT-
poficTB), WX NOBeAeHHss B TeX HJH HHBIX CHTYalHAX, KaK MPaBHJO,
HCMOJb3YIOTCS HX MaTeMaTHYeCKHe MOJIEeJH.

1.1. CTPYKTYPA OBBEKTOB AMATHOCTUPOBAHMUA

Hns mozeneit EC 9BM xapakTepHbl elHHas JOrHYeckas CTPYKTY-
pa, enuicTBo HaGopOB (DYHKIHOHAJNBHEIX CPEACTB H NPHHUHNOB 0b6pa-
6otk wHpopMauuu. CTPyKTypHas cXeMa CTaHAapTHOrO KOMILJIEKTa
EC 3BM npusenena Ha puc. 1.1.

OcHOBHasg 4acTh (YHKIHOHAJBHbIX cpeicTB 3BM ob6benuHeHa B
nentpaasiom mpoueccope (EC2435 3BM ECI1035, EC2436 3BM
EC1036, EC2060 3BM EC1060, EC2361 9BM ECI1061), koTophiii fB-
aserca sapom moaenn. B HeM cocpeloToueHB! cpeicTBa BBIMOJHEHHS
apuMeTHUECKHX H JOIHUECKHX onepauuii, obpalieHuss K MOCTOSHHOH
(ynpaBasiouleii, MeCTHOH) H ONMEPAaTHBHOH MAMATH, 3alUHTBHl NMaMsTH,
yNnpaBJeHHs1 BLIMOJEEHHEM 3aJaHHOH MOCJe 0BaTeNbHOCTH KOMaHJ, Op-
raHH3auHn Havyaaa ofMeHa HHOpPMaUHeHd Mex1y ONepaTHBHOH na-
MSITbIO H CHCTEMOH BBOJA-BbIBOJa, a TaKXKe annapaTHele CpeicTBa
pa6ouero W TECTOROTO KOHTPOJIS Y3/0B H OJOKOB LEHTPaJbHOrO IpO-
neccopa.

OmnepatiBHoe 3anoMuHaiomee ycrpoiicteo (EC3238 3BM EC1035,
EC3272 3BM EC1036, EC3266 9BM EC1060, EC2361 3BM EC1061)
obGecrieunBaeT (QYHKUHH XpaHEHHs NporpaMm H JaHHBIX B mOpoluecce
06paboTKH.
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EC6015
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EC2060 st
EC2361
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EC7064 EC7033 EC7012
EC7036
EC7038
EC7040

Puc. 1.1. CtpykTypHas cxeMa cramjaaprtHoro Komniekta EC 3BM

Uepes creuunajbHble YCTpOficTBa -— KaHaJbl BBOJA-BBIBOJA OCYILe-
cTBasieTcs oOMeH HHpopMauHeid Mexay nepudepHHHBIMH yCTpoOiCTBa-
MH H onepaTHBHOH nmamsthio. B 9BM EC1035 u EC1036 kananb BBO-
A2-BhIBOJa KOHCTPYKTHBHO BXONSIT B UeHTpaJbHBI npoueccop EC2435
n EC2436 coorBeTcTBeHHO. MyJIbTHIVIEKCHBI YHHBepCAJbHBI KaHaJ
EC4001 (EC4002) sBasiercss aBTOHOMHBIM AaCHHXPOHHBIM IPOLLECCO-
poOM BBOLa-BBIBOAA, KOTOpHIi mnoakjalouyaercs kK npoueccopy EC2060
uan EC2361.

Lenrpaabubiii npoueccop 3BM nuuuuupyer npoueaypy BBOAa-Bbi-
BOJa, a BCS NMOCJELOBATENbHOCTh PaboT MO ynpaBieHHIO OOMeHOM H
nepefaueli JAHHBIX BBHIIOJHSIETCH KaHajJoM BBOJa-BhiBOAA, K KOTOPO-
My yepe3 MHTepdefic BBOJAa-BbIBOJAA NOJACOEIHHAITCS YCTpoiicTBa yni-
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paBJeHHs H mnepHpepuiinpie ycrpoficTBa., MyJIbTHIVIEKCHBIR KaHaJ
(moakaHasa) obecrneunBaeT MOAKJIONEHHE K Mpoleccopy nepHpepHii-
HBIX YCTPOHCTB C OTHOCHTEJbHO MaJIOH CKOPOCTbIO TepefavyH NaHHBIX,
TaKHX, Kak mnepgoJieHTouHoe ycTpoiicTBo BBoaa EC6022; mepdonen-
TouHOe ycTpoiicTBo BeiBoga EC7022; mnepdokaprounsie ycTpoiicTBa
seoga EC6012, EC6015, EC6016, EC6019; nepcdokapTouHble yCTpOii-
crBa BeiBoga EC7012, EC7010, EC7014; mneuatapomue ycrpoficTBa
EC7032, EC7033, EC7036, EC7038, EC7040; numylmHe MalIHHbI
EC7077, EC7070; koMniekc yCTpOMCTB TpYINIOBOrO yIpaBJIeHHS NYJib-
ramu EC7906, EC7920; monem EC8402 u np.

CeslekTopHBIe KaHa/bl BBOJa-BbiBOAAa O6GecrneyHBaloT MOAKJIOYEHHE
K MpOLecCOPy BHEIIHHX 3aMOMHHAIOUIHX YCTPOHCTB C OTHOCHTEJbHO
BBICOKOH CKOPOCTbIO Mepefayd [JaHHbIX, TAaKHX, KaK HaKOMHUTEJH Ha
maruutHoit rente EC5017, EC5012, EC5025, EC5027 ¢ ycrpoficTBamu
ynpasaenuss EC5517, EC5512, EC5525, EC5527 u HaKONHTeNnH Ha
marHuTHeIX auckax EC5061, EC5066, EC5067 ¢ ycrpoiictBaMu ynpas-
nennst EC5361, EC5566, EC 5567.

‘EC 2BM Kak 06GbeKT AHArHOCTHPOBAHHS HMeeT HepPapXHUECKYIo
MOAYJbHYIO KOHCTPYKuHio [79, 84], kKoTOpyl ¢ TOYKH 3peHHs o6mei
CHCTEMBI IHATHOCTHPOBAHHS MOXKHO NPEJACTABHTbH B BH/E, MOKa3aHHOM
B Taba. 1.1.

[TepBeiii, BoICIUHIT YPOBEHb MOAYJ/bHBIX KOHCTPYKUMH B OOLIEM BH-
Ae nmpeiacTaBaser co6oil KOMMJIEKC TeXHHYeCKHX CpeACTB aBTOMATH3H-
pOBaHHO#H cHCTeMbl 06pabOTKH AaHHLIX KaK COBOKYMHOCTb OTAEJIbHBIX,
CBSI3AaHHBIX Mexkay co00#l BBIYHCJIHTENbHBIX KOMIJIEKCOB HJH BBIMHC-

Ta6auma 1.1

s Moy IbHOCTE Ga30BbIX KOHCTPYKUHA
=
15z OcHOBHOl KOHCTPYKTHBHHIA
& E 'g CxemHas KoHcTpyKTHBHAS yaen
»EE
1 Komnaekc TEXHHYECKUX | BulYHC/IMTEIbHBIH KOMN- | BolYACIHTE BHBIA  1leHTp,
CPEACTB CHCTEMB MAIUHH- |JIEKC, TpakThi OGMeHa | CHCTeMa CBA3H
HO¥ 06paGOTKH JaHHbIX HHpopmanHed
2 | BoluncaHTeNbHBIA komn- | CoBOKYNHOCTh yc- | MawHHHBIE 3a71  BHIYHCTH-
aeke, IBM, cucrema ne- | TpoHcTB TeJILHOTO IleHTpa
peaadH JaHHbIX
3 | ¥erpoiictso, wactb ycrpoii-| Crofika, Tym6a, nyast | Kapkac  crofiku, TymGm
CTBa nyJbTa
4 | OyHKOHOHAIBHBI 610K Pama Kapkac pamsi
5 | PYHKUHOHAJIbHAS CXeMa [Naness IMnata naunenn, Kapkac na-
HeJH
6 | Ysen dyHkuHoHasbHOM | THnoBo#  3nemedT 3a- | [Lnara T33
cXeMbl mensl (T33)
7 | Jlornueckuit saement | Kopnyc JI3, 3P3, | Kopnyc J13, 3P3, UC,...
(J13), anekTpopapmosae- | MC,, ..
ment (9P3), HHTerpaib-
Han cxema (MC), ...
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JIHTE@JBHBIX LEHTPOB. THNBI CTPYKTYP BBIYHCJIHTEJBHBIX CHCTEM H Ce-
Tell uaniocipupyer puc. 1.2 (cM. takxke [23]). O6bekTaMH AMArHOCTH-
POBaHHS 3TOr0 ypOBHS ABJSAIOTCH NPOLECCOPHBIE 3JEMEHTH H KOMMY-
TaTopbl, 00beJHHEHHble TpakTaMH oOMeHa HHpopMaLHeidl, npHyeM
(YHKIIHH KOMMYTaTCPOB MOTYT BBHINOJHATH H NPOLLECCOPHBIE 3JIeMeH-
Thl. TakHM 06pasoM, OCHOBHBIMH COCTaBJAIOIIHMH 0ObeKTa AHarHoC-
THPOBAHHSA NEPBOTO YPOBHS MOAYJbHLIX KOHCTpykuuit EC 3BM sasns-
I0TCA BBIYHCJHTEJbHble KOMILUIEKCH (B uacTHOM cayyae — DBM)
TpakThl o6MeHa HHpopmauueis mexay HuMH. Haunbosee cyliecTBeHHBIM
NPH3HAKOM BBIUHC/IHTENLHON CeTH siBJAsieTcsi ee Tononaorusi. Pasianua-
I0T CeTH C LeHTPaJH30BAHHOH (3Be3AHON), NeleHTpaJH30BaHHOM (pac-
npeie/eHHoON) TOMOJOrHeil, CeTH ¢ KOJbLEeBOH TOMOJOTHEH H CeTH c
paAHaJbHO-KOJbLEBOH Tonosorue#. Tonmosorus BBIYHCAHTENBHOH CETH
U onpelensieT CTPYKTypy OOBbeKTa JHAarHOCTHPOBAHHS BHICIIEr0 YpOB-
HSl MOJAYJbHBIX KOHCTPYKIHH.

Bropoit yposenb MomyseHbeix KoHceTpykuuiit EC 3BM cocrasasior
BHIYHCJHTE/NbHBIC KOMIJEKCH, OCHOBHBIMH 3JeMEeHTAMH KOTOPHIX SIB-
JasioTcs aboHenTckue nyHkTe (AIl), anmapaTypa nepemauyu AaHHBIX
(AIT), myaeTunaexkcops nepeaauu aanusix (MITI), kanaas BBOAA-
BbiBoga 3BM u ueHtpaabHbie BelUHCAHTeAbHbIe cpegcTBa (LIBC) [69).

AGoHeHTCKHe MYHKTHl MpeACTaBJAsfioT cob6oii HaGop nepHdepuHilHbIX
YCTPOHCTB M YCTPOHCTB ympaBJeHHS, pa3/JHYHBIX TNO COCTaBy o6opy-
noBaHudA, THnaMm kaHanaoB cBs3u AIl ¢ MIIJ u cnoco6am nepenaun
uHopMauuH mo HHUM, THNaMm paboraiwux comectHo ¢ AIl MII, an-
ropuTMaM paboThl MO KaHajJaMm CBsi3H, BO3MOXHOCTSIM aBTOHOMHOIO
HCMOJIb30BaHus nepudepuiinplx ycerpoiicts. Haunbosiee mupoko mpume-
HsioTcsi cepuitHo Beinyckaembele AT EC8561, EC8563, EC8570.

Annaparypa nepeiayH AaHHBIX NpejlHa3HayeHa MJs YCTAaHOBKH
COeZMHeHHI MO JHHHAM CBA3H, Nepeflayd MO Hell AMCKPeTHOH HHGOp-
MalliH, TOBHILIEHHsi ee JOCToBepHOCTH. TunoBeiMu 3aeMeHTamu AlTJL
ARJSAIOTCH YCTPOHCTBAa Npeo6pa3oBaHHs CHICHAJNOB a5 TeJle(dOHHBIX
kaHaaoB (Mozemn) EC8001, EC8006, EC8010, EC8015, EC8019; ycr-
poicTBa nmpeobpa3oBaHHs CHTHaANOB Tesaerpaduoro thna EC8028, ycr-
poiictBa 3amgathl oT owHb6ok EC8121, EC8135, EC8140, BHI3bIBHBIE
ycrpofictea THna EC8061.

MynbTHIJIEKCOPEl NMepefayH AaHHLIX 00eCNeYHEAloT YCTaHOBKY COe-
JHHeHH# ¢ aboHeHTaMH, nMpHeM (mepefady) HH(POPMANHH TO JHHHAM |
CBSI3H, afanTHPOBaHWe HH(MOPMailMH, MOCTYNaOUIel MO JHHHAM CBS3H
HAM MYyJbTHIJIEKCHHIM KaHaJjaM, nepefady (MpHeM) AaHHBIX B MYJIb-
THIJIEKCHbIe KaHaJabl BBOAa-BeiBoja. lllMpokoe mprMmeHeHHe MOJYYHJIH
MITO-1A, Tenerpadubie annapate PTA-G0, EC8400, EC8404.

HEHTpaJIbHHe BBIYHCJIHTEJIbEbBIE CpEeACTBa BBIYHCJIHTEJLHOH CHCTe-
MBI peACTaBJsOT co60fi OJHONPOLECCOPHBIE HJIH MHOTONPOLECCOPHBIe
yCTaHOBKH Ha 6ase ONHOM HJIH HecKoJbKHX Mojeneit EC 9BM.

Ecnu Ha BTOpOM ypOBHE MO/AYJBHOCTH paccMaTpHBaeTcsi aBTOHOM-
Hasg DBM, 1o cocraBasiomell 06beKTa JHATHOCTHPOBAHHS SBJISIETCS
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Puc. 1.3. CTpyKTypa BHIYHCJIHTENBHONO KOMIVIEKCA H YPOBHH KOMILJEKCH-

pOBaHHS



COBOKYNHOCTb BXOJSIIHX B Hee YCTPOMCTB, a CTPYKTypa MOJHOCTHIO
onpejensercd HHTepPeACHHIMH CBA3SAMH MEXAY HHMH.

Ecan 3Tor ypoBeHb MOAYJBHOCTH MpPEACTABJEH BHIYHCIHTEJbHBIM
KOMIIJIEKCOM, TO /LIS ONpejeIeHHss YCTPOHCTB ero COCTaBISIOLIHX H
CTPYKTYDHBIX CBSI3€H MeXIy HHMH 1leJlecoo6pa3HO pacCMOTpPeTb ypOB-
HH KOMIJIEKCHPOBAHHS BBHIYHCJIHTENBHOTO KOMIJIeKca. Buijensiior cie-
AyIOlLI(He JIOTHYEeCKHe YPOBHH KoMnaekcHpoBanusi B EC 3BM (puc. 1.3):

1) yenrparvreie npoyeccopor. Mcnonb3yloTess CcpeacTBa MNPsiMOTO
ynpaBJeHHs s NepelayH CHrHAJOB BHELIHHX NpephiBaHHil H ynpas-
asoued HHPOPMAIHH C LeJTbl0 CHHXPOHH3AIHH;

2) oneparusnas ramare. OnepaTHBHOe 3aMOMHHalOllee YCTPOMHCT-
BO LIEHTPAJbHOTO BHIYHCIHTEJIBHOTO CPEACTBA MOXET HMETb GJIOUHYIO
(MomyabHYI0) CTPYKTVpPY. Kaxaeili MOy b CTPOHTCS MO CXeMe MHOro-
RXO0Jl0BOH NMaMATH;

3) cucremvl 8800a-svi800a:

ajanTep «kKaHal—kKaHaJa» JJsf TMPAMOro o6MeHa NaHHBIMH MeXIY
KaHaJlaMH BBOJa-BhIBOJA;

KOMMYT4TOp KaHaJIOB BBOJa-BHBOAA (ABYXKaHaJbHBHI{ Mepekjaioya-
TeJlb, MO3BOJSIOUIHI MOAKAIOYaTh BHEIIHHe 3aNOMHHAIOLIHE YCTPOi-
crBa (HMJT u HM]I) K pasau4yHbIM KaHajlaM BBOJa-BbIBOJA);

JBYXKaHaJlbHble KOMMYyTaTopbl mMepH(epHAHEIX yCTPOHCTB, HCHOJb-
3yeMbIX B OCHOBHOM B LIeJIsIX pe3epBHPOBAHHS;

4) myavrunasexcope. nepeda4u OaHHbLX uepe2 YCTPOHCTBa COMpS-
JKEHHS C MYJbTHIJIEKCHHIMH KaHalaMH BBOJA-BHIBOAA H CTaHAApTHHIN
HHTepdekc, nyJbT onepaTopa ¢ aGoOHEHTaMH Yepe3 JHHHIO CBSI3H;

5) annaparypa nepedaxu OaHHbLx uepe3 BhI3LIBHBIE yCTPONHCTBA;

6) yenrpor KommyTayUU cOOOULeHUL, KOTOpbIe B CBOIO OYepelb MO-
FVT NpPeaCTaBJasATh cOO0H BBLIYHCIHTENbHbIH KOMIIEKC HJH OTAEJbHYIO
9BM;

7) aboHenrTCKUE NYHKTbL Yepe3 YCTPOHCTBA yNpaBJieHHS H CBA3H H
moaemb Al

CTpyKTypa BBIYHCJIHTEJNBHOTO KOMILIEKCa ONpeaensieTcss CBA3AMH
MeX1y YPOBHSIMH KOMIJIEKCHPOBAHHS H COOTBETCTBYIOLUIMMH CBS3SIMH
MeXJy YCTPOHCTEAMH BHYTPH Ka)J0ro YPOBHS KOMIJIEKCHPOBaHHS.

Tpetuii ypoBenb MOAy/nbHbiX KoHcTpykumit EC 3BM cocraBasior
co6CTBEHHO YCTPOHCTBa. YKe ToT dakT, 4T0 nojasssiouiee GOJIbIIKH-
crBo yerpoiicts EC 3BM npexncrasasier co6oii caMocTosiTe/IbHbie H3-
AeJHS H MMEIOT IIMPOKHIl AHANa30H pHMeHeHHH, CBHAETeNbCTBYeT 06
HX GoablioM (YHKIHOHAJTBHOM H KOHCTPYKTHBHOM =~ MHOrooGpasuu.
Kaxaoe ycTpoHCTBO COCTOHT H3 COBOKYMHOCTH COCTAaBJSAWILHX ero
6a0k0B. LlAs npuMepa paccCMOTPHM CTPYKTYPHYIO CXeMy LEHTPaJbHO-
ro npoueccopa EC2435 9BM ECI1035, xotopass MOXKeT BXOAHTb B CO-
CTaB JABYXMalUMHHOrO KoMmmiekca (puc. 1.4). 3710 ycTpoificTBO HMeeT

' MarucTpajibHyio CTPYKTYpY 06palOTKH AaHHBIX. DJEMEHTaMH yCTpOi-
CTBA HBASAIOTCH OJOKH, KOTOpbie B3aHMOCBSI3aHbI OCHOBHbLIMH HH{(Op-
MalHOHHBIMH MOTOKaMH. OJHHM H3 TAKHX 3/IeMEHTOB LEHTpPaJibHOTO
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npoueccopa EC2435 9BM EC1035 sipasiercs, Hanpumep, apupmMeruue-
CKo-Jlornyeckuit 6;1ok (BAL — puc. 1.4).

Kaxzabii ¢yHKUHOHANBHEIH G6JOK YCTPOACTBA KakK OGBEKT aHar-
HOCTHPOBAaHHSI 4Y€TBePTOro YpPOBHS MOLYJIBHBIX KOHCTPYKUHE COCTOHT
B CBOIO OYepe/lb H3 (PYHKLHOHAJNbHBIX CX€M, KOTOpbIe ABJIAIOTCA OGBbEK-
TaMH JHAarHOCTHPOBAHHSl NATOrO YPOBHS MOAyJabHOCTH. Ilpumep me-
TaJH3alHH N0 (QYHKUHOHAJIBHLIM cXeMaM G6aoka BAL wuaiocTpupyer
puc. 1.5. ®yHKUHOH2/bHAsi cXeMa B KayecTBe CBOHX OCHOBHBIX 3Jie-
MEHTOB HMeeT y3Jbl (pyHKUHOHAJIBHOW CXeMb, KOTOpbleé KOHCTPYKTHB-
HO BBINOJHAIOTCS OOBIYHO HAa THNOBHIX 3JeMeHTax 3ameHn (T33),
NpeacTaBJasIoHx co00il COBOKYNHOCTb 3JEMEHTOB (HHTErpajbHbIX
cXeM, 3JeKTPOPaJAHO3JIeMEHTOB) H CBSiseHd MeXAy HHMH.

1.2, AEMEKTbI, HEUCNTIPABHOCTM, OLLIMBKM

Ilpu axcnayataunn OBM moxkeT BO3HHKHYTb CHTyauus, KOTAa
HEOXKHAaHHO NpepbiBaeTCsi MPOLECC BBIYMC/IEHHH HJ/IH BHIJAIOTCS HeBep-
Hble pe3yJbTaThl MO OKOHYaHHH BBIYHCJAHTEJNbHOro npouecca. Takue
SIBJIGHHSI PAacNO3HAIOTCS MepCOHaJoM B Npoliecce TEXHHUECKOTo o6cay-
xkuBaHus DBM c HenpepeIBHBIM KOHTpOJeM. AHaJIH3UpYys AHArHOCTH-
YyeCcKHe TNpPH3HAKH, OGCHYXKMBAIOUIHA NepcoHan (QHKCHpyeT OIMHOKH,
KOTOpPHIE BO3HMKAIOT B NPOrpaMMHBIX, HHPOPMAIHOHHBEIX, TEXHHYECKHX
CpPeACTBaX BBIYHCIAHTENBHON CHCTEMBl, a TdKe OIUHOKH, BhI3bIBaeMble
HenpaBHJAbHBIMH AeHCTBHAMH caMoro oGC/yXKHBAIOUIEro nepcoHala
HJIH HEeKODPEKTHOCTBIO OpPraHH3alHil BBHIUHCIHTENbHOrO mpoiecca. Pac-
CMOTPHM TNpPHYHHB OWHOOK TEXHHYECKHX CPeICTB BBIYHC/IHTENbHOH
CHCTEMBI.

OnbIT 3KCNAyaTalHi 3JeKTPOHHOro 060pyNAOBaHHS TOKa3bIBaeT, YTO
OMIMOKH TEXHHYECKHX CpPelCTB OOYCJIOBJEHB HEHCTNPAaBHOCTSAMH, KOTO-
pble B CBOIO Ouepeib SBJSAIOTCH CJAeJCTBHEM BO3HHMKAIOLIHX B IpoOLec-
ce skcnayatauun IBM nedexkron. Mexay nedekToM, HEHCIPaBHOCTBIO
H OWKOKOi CYIIEeCTBYIOT TNPHYHHHO-C/AEACTBeHHbe cBs3H. IlocsenoBa-
TeJIbHOCTb MOSIBJEHHS 3THX coObITHH HuanwocTpupyer puc. 1.6. Iledekt
6yleM CYHTaTh NEpBONPHUMHONH (H3HYECKOH HEeHCNPaBHOCTH, BhHIpa-
JKalouleiics B HapyLleHHH JIOTHKH paboThl annapaTHeix cpeacts EC
5BM. HeuncnpaBHocTb MOXeT GHTh OOHapyXKeHa C NOMOIIbIO anmna-
paTHBIX, anmnaparHO-NMpOrpaMMHLIX HJAH MPOrpaMMHbIX CPEACTB JAHar-
HocTHpoBauusi. HekoTopble HeHCIPABHOCTH, 0COGEHHO 3JIeKTPOMeXaHHU-
YEeCKHX Y3J0B NepH(epHiHbIX yCTPOHCTB, BOCHPHHHMAIOTCH OOCIYHKH-
BaloHM nepcoHajsom IBM HenocpeicTBeHHO W He TpeGyloT creuH-
alJbHBIX CPEACTB HX JHarHOCTHPOBAHHS.

ITpu oGHapy:KeHHH HEHCNIPaBHOCTH CpelAcTBaMH AHAarHOCTHPOBAaHHSA
BbIpabaThiBaeTCsl CHIHAJ HEMCIpaBHOCTH. Tak, HanmpHMep, CXeMbl KOHT-
pOJig C «HeueTy» BbipabaThIBAlOT CHTHAJ HEHCNPaBROCTH, €CJIH B MpPO-
necce nepefauyd HHGOpPMALHH MeX]y perHcrpaMmu B MPHHHMAIOUIEM
HHpOpMaluio perucTpe OyaeT obHapyxkeHa <«ueTHas» HHOpMauud.
B sTom cayuae ¢ukcupyercs oaHHOYHAs HAM (2n+ 1)-KpaTHas HeHc-
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