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B JIBTA Ollllll C03.1laHa Bhi'IHCJIIITenbHal! Maiiii!Ha MKS-8601 /1/ C 

MHKPOrrporpaMMHHM 

3KCUJiyaTaUHH 

T8CTHpOBaHHH. 

llPHHUHTIOM ynpaBn8HHH, ~RH HaJia~KH H 

KOTOpoa He06XO)II!Ma 3~8KTIIBHall CHCTeMa 

ECJIH pacCMRTpHBRTb apXHT8KTypy BbP.IHCJIHT8JibHOA' MalUHHH KaK 

MHoroypoBHeBy~ /2/, TO OKa~eTCH, ~TO Ka~HA oqepe~HOA ypOB8Hb 

3aBHCHT OT ~yHKUHOHHpOBRHHH npe~H~ymero. B BHqHCJIHT8JibHHX 

MaWHHaX C annapaTHOA' peaJIH3aUH8A' CHCT8MH KOMaH~ T8CTH ITHWyTCH 

Ha H3biK8 KOMaH,U MalliHHbl. B Mall1HHRX C MHKponporpaMMHHM 

ynpaaneHHeM Ha HaqaJibHOM 3Tane B npouecce Hana.n;KH annapaTypH 

B03MOXHO HCITOJib30BRHH8 TOJibKO MHKPOTiporpaMMHHX T8CTOB. Bonee 

TOre, H8KOTOpHe pe~HMH pa60TH H OT,U8JibHH8 6JIOKH U8HTpRJibHOrO 

rrpoueccopa (UIT) H8JIOCTYliHhl HJIH TPY.IlHOJIOCTYliHhl. Ha KOMaH)IHOM 

ypOBH8 (HarrpHMep, K3III HJIH peEHM 6nO'IHOa rrepe)la'IH HH~OpMaUHH). 

)lanee, nocne HaJia.UKH annapaTYPH H rro.nroToBKH MHKporrporpaMM 

,UJIH HCITOJIH8HHH KOMaH~ y~e MoryT peanbHO HCllORb30BaTbCH H 

KOMaH~Hll8 T8CTH. O,nHaKO Ha3HatieHH8 KOMaH~HbiX T8CTOB B 9TOM 

cnyttae orpaHHtieHo, T.K. OHH nposepH~T nH6o npaaHnhHOCTh 

HCllOnHSHHH KOMRH.li, m-160 ttaCTb annapaTypH, KOTopaH . He 

Hcnonh3yeTcH B npouecce pa6oTH TecTa (HanpHMep, cao6o.nHaH 

llOCJ18 3allHCH T8CTa ttaCTb 03Y HllH naMHTb H perHCTPbl BH8UIHHX 

ycTpoacTB), nH6o B npHHUHne npoaepRDT pa6oTocnoco6HocTb aceA 

MRWHHH, KaK npaBHJIO, 683 JI0KaJIH3aUHH M8CTa H8HCnpaBHOCTH. 

B H8KOTOpbiX BbltiHCJIHT8JlbHbiX MaWHHax .IIJIH opraHH3aUHH T8CTOB 

MOX8T HCliOJib3DBaTbCR rrynbT 3BM. Ho apxHT8KTypa MKS-8601 

TaKoBa, ttTo .nna o6ecneqeHHH .nocTyna K perHcTpaM H BHYTPeHHeH 

rraMl!TH un c liOMOIJlbiO nynbTOBoro rrpoueccopa (ITIT) HYXHO' 'IT06 

OCHOBHall '!aCTb UIT ~YHKUHOHIIPDBana, 'ITO 3a Tpy JIHli8T 

HCliOJib30BaHH8 ITIT B T8CTaX. 

TI03TDMY liPH HacTpoAKe H B .nanhHeAweM B npouecce 

9KCllJiyaTaUHH .liJlH JlOKaJIH3aUHH M8CTa H8HCllpaBHOCTH HCllOllb3YDTCH 

B OCHOBHOM MMKponporpaMMHil8 T8CTH. 
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CTpyxTypa MHKpOnporpaMMHYX TeCTOB 

H M8TO~HKa T8CTHPOBaHHH 

nepeqHC~HM OCHOBHYe 6~0KH MKB-8601, 
MHKponporpaMMHYX TecTaX (pHC.1): 

8 

- 6~ox MHKponporpaMMHoro ynpao~eHHH (BMnY) cooero po.ua 
npoQeCCOp ypOBHH MHKPOMaWHHY C 03Y MHKPOnporpaMM; 

- MHKponpoQeccop K580BM80 C co6cTBeHHOR naMHTb~, B KOTopoR 
HaXO,ItHTCH nporpaMMa-MOHHTOP, 

HCnO~HH~waH npocTeRWHe ~YHKQHH 

npocMOTP naMHTH H T .,u.) • Bee 

ynpaB~HeMaH C ,UHCn~eH H 
(nycx c 3a~aHHoro a.npeca, 

3TO HeOfiXO.RHMO JlJUI 3arpy 3 KH 

MHKporrporpaMM, sanycxa MHKponporpaMMHYX T8CTOB H 

HHHUHa~HaauHH UTI; 
- 6~ox o6MeHa HH~OpMaQHeR c ny~LTOBYM npoQeccopoM (Bonn), 

npe,UCTaB~HIOWHR 113 ce6H .UB yxnopTOB y10 naMHTb ( 16 8-pa3pH,UHYX 
perHCTPOB), .UOCTYllHYIO KaK BMnY, TaK H K580BM80. 9TH perHcTpY 
- qacTb C06CTBeHHOR naMHTH K580BM80, ll03TOMY HX CO,UeplKHMOe 
MO::S::HO OPOCMOTP8Tb Ha 9KpaHe 1 HCITOJib3YSI CTaH,llapTHI:le KOMaH,Uhi 

MOHHTOpa. 

noc~e sarpysxH TecTa 8 03Y MHKponporpaMM K580BM80 
aanycxaeT 3a,naHHI:lA TeeT, rro.ncTaBJIHSI era a,l(pec B 03Y 
MHxponporpaMM. PesynLTaT pa6oTY TecTa sanHcY8aeTcH 8 Bonn. 

Bee MHKponporpaMMHJ:le T8CTH B 

TeCTHP08aHHH ~YHKUHOHanbHO ,uenHTCH 

3aBHCHMOCTH OT o6'eKTOB 

Ha 10 OT.Ue~bHO sarpylKaeMYX 
qacTe:A'. KaQaH ttaCTb MHKPOTiporpaMMHH·X T8CTOB COCTOHT H3 

aeaaBHCHMI:lX no.nnporpaMM, npoaepa~x K&KOA-JIHf.iO 
~YHKUHOHanbHYR 6~0K. 

Bee ·TeCTY no 111epe 803MOliHOCTH YHH~IIUHP08aHY (PHC.2). 
KaJt,nHA H3 HHX HMeeT CBOR: HOMep; KOTOPHB 3aflHCUBaeTCH B 0-:A: 

perHCTp Bonn. HH,UHKaUHH pa60TY TecTa npOH380.UHTCH H3MeHeHHeM 
KO.Ua B 3 perHCTpe. npH 06HapyJKeHHH OWH6KH 80 2-R perHCTP 
3anHCY8BeTCH KO.U OWH6KH, a B 1-YR perHCTp - ycn08HYR KO.U, 
TIOKB3HBa~~HA, IIPH KaKOA CHTyaUHH 06HapyzeHa OWH6Ka (HanpHMep, 
nep9oe qTeHHe H~H noc~e,uyiOwHe H T • .u.). B 8-15 pr. BOnn, xax 
npaBHJIO 1 ,naHHYe, nonyqaeMY9 npH l.ITSHHH, B 4-7 p9f'HCTpax 
a.npec. Co,nepE:HMoe perHcTpOB npocMaTpHsaeTcSI Ha ,nHcnnee 
KOMaH.IlaMH MOHHTOpa K580BM80. TaxaH opraHH3aUHSI T9CTOB C 
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I. 

rraMRTb perHCTpH • 
BH8lliHHX YCTpoaCTB ll ll K580BM80 

<-------> E o n n 

0 3 y M K E 
A A 
-7 16Pf.* 8 BIIT 
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u n M K E 
(MOHHTOP) 
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0 3 y M n A 1 l 
PHc.l.OCHOBHHe ~YHKUHOHaRbHHe Y3RH MKE-8601, Hcrronh3yeM~e 

B MHKporrporpaMMHHX T8CTaX. A - anpec, ~ - naHH~e. 

0 1 2 3 4 7 

IIIIIAllPEC 

l 1 K!ll ~:~:~~UIIH 
l(OnORHIITERbHAH IIH~OPMAUIIH 

HOMEP TECTA 

PHc.2.Ha3HaqeHH8 

T8CTHPOBaHHH. 

perHCTpOB 
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Bonn npH MHK ponporpaMMHOM 



38llHCb~ pe3yJibT8TOB B BOnTI IT03BOnReT 

HCITOAHeHHeM 6e3 aHaAH3HPY~meR annapaTypY. 

cne.n.HTb 

TecTY ueHTpanbHoro npoueccopa 

3a HX 

TeeTH UTI rrocTpoeHH no MeTO.ll.HKe "pacmHpR~UlerocH st.n.pa" /3/. 

CHaqaAa npouepR~TCR 6AOKH Ull, 6e3 HOpMaAbH09 pa60TY KOTOpYX 

H8B03MOZHa pa60T8 6onee CROEHHX TSCTOB. 

npOBepHSTCH npaBHJlbHOCTb HCllORH8HHSI 

3TO EMITY, 

MHKPOKOMaH.ll 

r.ne 

H 

<I>DPMHPOBaHHe ITPH3HaKOB 

.liAR 3aiTHCH HH<!>OPMaUHH 

CSKUHH, COCTOSIUlH8 H3 

YCJIOBHA; perHCTpH BOnTI, HCIT0Rb3Y8MH8 

o pa6oTe TecToo: MHKponpoueccopHHe 

BHyTpeHHHX perHCTpOB H ARY; BHXO.lJ.HHe 

npH3HaKH ARY ~nH aHanH3a pe3ynhTaTOB. 

TIOCJ18 npooepKH 3THX 6nOKOB LJ.n, H HCITOJib3YSI HX 8 K8"18CTB8 

3T8JIOHHHX BYITOJIHHeTCR T8CTHpOB8HH8 CJie.ZI.y~UlHX 6onee CJIOEHHX H 

He3aBHCHMYX 6AOKOB: 

6AOK pa60TH C KOMaH,llHYM CAOBOM, BKA~qa~mHR perHCTP 

KOM8H,llHOro CJIOBa, KO,ll onepauHH H 

HH~exc-perHcTp; perHcTpH onepaH.na, pe3yJibTaTa H Tera: 

apH~M8THqeCKH8 6JIOKH: C,llBHr8T8Jlb, 6JIOK ITOHCKa JISBOA 

8JlHHHUY;. 

- 6AOK HH,lleKC-perHCTPOB HAH MO.llH<!>HKaTOPOB, COCTOllmHR H3 

perHcTpa HOMepa rpynnH H rpynn HH.nexc-perHcTpou: 

- 6AOK <!>DPMHPOBaHHll <I>H3Hqecxoro a.npeca, B COCTaB KOTOporo 

BXO.llllT perHCTPY ITPHITHCKH, perHCTPH HOMepa npouecca, 

HCITOJIHHT8JibHOrO a~peca, ~H3HqeCKOA CTP8HHUH H T.,ll. 

llopll,llOK ITpOBePKH perHCTpOB H ITaMllTH, BXO.llRmHX B CDC TaB 

3THX 6AOKOB, CAe.lly~mHA: 

38llHCb 38,ll8HHOrO llHCJ18 (,llJISI TeCTOB 118MSITH - 38ITHCb TIO 

3a.naHHOMY a.npecy): 

38ITHCb KOHCT8HT 11 0 11 HJIH 11 1 11 ; 

3anHcb nepeMeHHOro qHcna; 

3aiTHCb home-a.npeca H HHBepTHPOBaHHOro a.npeca (.llAll TeCTOB 

naMRTH). 

nocAe ycnewHoro 3~BepweHHR TecTOB .llAH BHYTPeHHHX 6Aoxou un 

npoBepH~TCll 03Y MKE-8601 (eM. HHEe), cneuHaAbHYe peZHMY 

pa60TY ITaMllTH, K9W KOMaH,ll H onepaH,llOB, CXeMa HCITpaBAeHHll 

OWH6QqHYX pa3pll,ll0B naMllTH. 
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nocne~H~R H caMaR 6onbmaa qacTb TeCTOB nposepxa 

npepYBBHHR, B03HHKaDmHX IIPH ~OPMHPOBaHHH HCITORHHTenbHOrO 

a,upeea H npH o6pameHHHX K 03Y, yeJIDBHII HX ljlopMHPDBaHHH H 

IIPHOPHTeTOB. 

TeeTH 0 3 y M K 5-8601 

O~HH H3 HaH6onee cnozH~X MOMeHTOB npH pa60T8 MKE-8601, TaK 

xe, KaK H n~6oA APyroR MBWHHY, - 3TO B33HMO~eRCTBHe Ull H 03Y. 

noaToMy .UJIH nposepxH 03Y no.uroTosneu oT,uenbHHA 6onhrnDA naxeT 

T8CTQB. 

Bee TeeTH 03Y MOltHO no.UeJIHTb Ha HeeKOJibKO rpynn: 

- TBK Ha31:lB38MH8 JlHH8RHb18 TSCTbl, r.ne )[aHHHe 110 Ka'lK~OMY 

a,npecy 03Y IIPOBSPSIDTCR H833BHCHMO OT BCSX OCTaJlbHI:lX. CKOPOCTb 

HX HCIIOJIH8HHR rrpOIIOPUHOHBJlbHa 8MKOCTH 03Y N. OHM HCII0Jlb3YDTCH 

npe:z:~e scero ~JIH Hana~KH 6noxa ynpasneHHH naM.RTbD, nposepxH 

a,npecHI:lX WHH H WHH ~aHHHX, a TaKES ~JlR npe~BRPHT8JibHOA 

IIPOBepKH CBMOA IIBM~TH. 3TO TSCTH IIOIIepeMeHHOA 38IIHCH B IIBMH:Tb 

11 0 11 H 11 1 11
1 38IIHCb W8XMBTHoro KO.Ila 1 3BIIHCb ~RHHHX 1 paBHHX 

a~pecy, nepeMemaeMOMY B npe,nenax ,llRHHbl CJIOBB, TSCT THIIB 

"xpecT'' /4/ H T.~. 

- KBa,UpaTHqHHe TeeTH, y KOTOpHX npoBepHDTeH see nonapHHe 

nepe,uaqH HHijiOpManHH Melt.UY JID6HMH .UBYMH 3JieMeHTaMH naMHTH. 

CKOPOCTb HX HCIIOJIHSHHR IIPOIIOPUHOHRJibHB N2 • KaK rrpaBHJIO, 3TH 

TSCTbl HCI10Jib3YIOTCSI IIPOH3BO,llCTB9HHOro TSCTHPOBBHHH 

MHKPOCXSM IIBMSITH. 3TO TSCT:LI THIIa 11 ranon 11 , 11 IIOIIBPH8SI 33IIHCb -

eqHTHBaHHe e nOJIHHM nepe6DpOM" /4/. CKOpOeTb HX HenOJIHBHHH H 

3~8KTHBHOCTb ITOHCK8 OWH60K HSBSJIHKH, 1109TOMy IIPH HaJia,llK8 OHH 

HCIIOJlb30BaJIHCb ~OCTaTOqHQ pe,llKO. 

0 

- T8CTH, 

33HHMBDDlH8 

exopOeTb HenOJIHeHHll KOTDPHX nponopnHOHallbHa 

KBa.UpaTHqHHMH T8CT8MH. 

pa3MepOM 

ITOJIOE8HH8 Mex.ny JIHHS'A:HHMH H 

llOCKOJlbKY Ka~aSI MHKPOCXeMa ITBMHTH 

~.~, .UaHHHe no BH6paHHOMY 

a,upeey JIJ!ll noBHlli8HHH 3ljlljleKTHBHOeTH anropHTMa npOBepHDT e 

nepe,uaqeA HHijlopManHH He no seeM a.npecaM, a TOJihKO no TeM, npH 

o6pameHHH K KOTOPHM no npe,unoJIOlt8HHD B03HHKaeT MaKCHMaJibH08 

KOJIHqeCTBO noMeX. HanpHMep, ,llaHHHe no BH6paHHOMY a,upecy 
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·npooepH~T c nepecH~KaMH 

BHopaHHH!I a)lpec no CTPOK8 

~aHHHX no a~pecaM, nepeceKa~mHM 

HnH CTOnouy. :3TH T8CTH HaiiOOnee 

npH8MJI8Mbl, T.K. ll03BOnHDT 

naMHTh 3a pa3yMHoe opeMH. 

"OaTTep<jlnRll" /4/. 

~OCTaT04HO XOPOWO ITPOB8PHTb BCD 

'3TO T8CTbl 11 6erylllHR CTOJI6eu", 

- CU8UHaJibHbl8 T8CTH - 9TO T8CTH, yqHTHBaDlllH8 CIT8UH~HKY 03Y 

npe~e Bcero KaK ~HHaMH48CKOit naMHTH. HanpHMep, ~nH ITPOB8PKH 

npouecca pereHepauHH o TecTax nocne UHKna 3arrHcH nepe~ 

KOHTPOnbHiliM CtUITbi.BaHH8M ~enaeTCH nayga, npeBHlliaiOIUaH ITO 

BP8M8HH UHKn pereHepaUIIII. B )lpyroM CJiy'!ae nepe)l KOHTpOJibHbiM 

c4HTHBaHHeM ~enaeTcSI o6pameHHe no coce~HHM a,npecaM naMHTH, 

BHOCHIJI,88 ~OTIOnHHT8nbHbl8 ITOM8XH 

Bb1.6paHHOMY a~pecy. 9TO T8CT 

MHOrOKpaTHbi.M C4HTJ:lBaHH8M 11 /4/. 

B UHKn pereaepaUHH no 

11 B036y:lK.U8HH8 HaKOTIHTens:r 

B COCTaB annapaTypl:l ynpasneHHH naMHTbiO BXO.UHT reHepaTop 

KO,Ua X8MMHHra, HcnpaBnSIIOIUero O~HOKpaTHbl8 OlliH6KH /5/. nns:r 

6onee 9~~8KTHBHOit npooepKH TiaMSITH H806XO,UHMO OTKnD4HTb Ha 

BP8MSI 

BpeMR 

nporOHKH 

paOOTH 

n106oro TecTa cxeMy Hcnpaon~HHH ornH6oK, nH6o so 

TecTa cne.nHTh H3M8H8HH8M CHH.UPOMa, 

HCnpaonHDIU8rO OlliH6KH, 

ornH6oqaoro pa3ps:r.na. 

H no era xo.ny onpe~eJIHTb HDMep 

MHKporrporpaMMHb1.8 T8CTbl ,npyrHX o6'8KTOB 

(perHcTpoB H naMSITH nynhTOBoro npoueccopa) 

KpoMe 03Y Ha 06lllYD WHHY MKB-8601 BblXO~HT nyRbTOBOit 

npoueccop (nn). 'lacTb era perl!cTpoB 11 naMRTII )IOCTynHa un 

qepe3 a.npeca BHSWHHX ycTpoRcTB /1/. DpooepKa 9THX y3non 

MalliHHH B03MOXHa T8CTaMH, HaTIHCaHHbi.MH Ha KOMaH.UHOM YPOBHe. Ho 

nOCKOnhKY B npouecce 

.nononHHTenhHble cHrHanH (BH6opxa KOMaH.nHoro cnona, 4T8HHe H 

sani!Cb onepaH)Ia) , OHII sa TPY )IHl!IOT 1!3 y'leHI!e CI!Tyaui!H. ITo3ToMy 

nyqrne _ nocTynaTb nocne.nooaTeJibHO H Ha rrepBHX 9Tanax Hana,nKH 

HCITOJib30BaTb MHKponporpaMMHHe T8CTH. 

nns:r 9THX ll8JI8i\ ·6HnH C03,D;aHH T8CTH, npoBepHDmHe naMHTb 

~BOAHorO ,UOCTyna TIIT, qaCH H Ta~Mep acTpOHOMHqecKoro BpeMeHH H 

T.)l. 

KOMITneKC MHKPOTIPOrpaMMHUX T8CTOB D03BOJIHJI HaCTPO:HTb 
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npaxTHqecKH Bee y3nu MKE-8601, nocTynHue MMKponporpaMMe. 

KpOMe TOre, TIOllHYA HllH ynpomeHHYA BapHaHT 9THX T8CTDB MOZeT 

Hcnonh3oeaTbC~ npH perynHpHoA nposepxe annapaTypu H AnR 

noHcKa HeHcnpaBHDcTeA npH Henonanxax." 

CyMMapHUR o6'eM TeCTOB - 6onee lOOK 6aRT. 
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