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JlabopaTtopnas padora Ne 5
JlokaneHbiil naTepdeiic Intel 1486

1. HEJIb PABOTbBI

[lenpro paboOTHI SBISETCS M3YYCHHE OCOOCHHOCTEW JIOKAJIBHOTO WHTep(eiica
mukponporeccopa Intel 1486. OOyyaemblii 3a7aeT CUTHaJIbI, KOTOPBIC MPUXOIAT C
nepuepuitHOTO YCTPOMCTBA, M B 3aBUCUMOCTH OT 3TUX CUTHAJIOB MPOIIECCOP BHIAACT
Ha IIMHY CBOM BHENTHUE CHUTHAJIBI, & TAaKXKE, YKA3bIBAETCS, B KAKOE€ COCTOSIHHE TIepe-
XOIUT mpoueccop. Ha muarpammax mocieaoBaTeiabHO MOXKHO HU3YYUTh U UCCIENO-
BaTh pa3HbIEe PEKUMBI pabOTHI IIPOIIECCOpa.

2. OCHOBHBIE TEOPETHMYECKHUE CBEJIEHUS. JIOKAJBHBIIA
UHTEP®ENC MUKPOIIPOIIECCOPA i486 (MHTEP®EIC C MMAKETHOM
MEPEJAYE JAHHBIX).

2.1. OcoGeHHOCTH JTOKAJIBbHOTO HHTepdelica i486.

B MII 1486, xak u 8 MII 180386, muHa agapeca comepkut 34 nmuauu: 30 THHAN
IUISL 33JlaHMs] aipeca OIlepaH]a ¢ TOUHOCTBIO A0 JBOWHOIO CJIOBA U 4 JIMHUM IJIA 3a-
JaHus ajpeca ONepaHjia ¢ TOUHOCTHIO 0 OalTa W CEeKIMM IIWHBI TaHHBIX, [0 KOTO-
pPBIM TiepeaaroTcsi 0aiThl onepanaa (CUrHansl BeiOopa OaiitoB: BE3#, BE2#, BE1# u
BEO#).

Jlokanwubrii nuHTepdetic MIT 1486 Tarke gomyckaeT nepenady MeCTHAAATH- U
TPUILATUIBYXPA3PSAIHBIX OINEPAHJIOB, HE BBHIPOBHEHHBIX MO TpaHUIAM CJIOBa WJIN
nBOMHOrO cioBa. [Ipu 3TOM BO3MOKHa MapasuielibHas mepeaayda mo MIMHEe TaHHBIX OT
OJIHOTO JI0 YEeThIpex OaiT.

Ho B mportokonax nokansHbeix uHTepeiicoB MIT 180386 u MIT 1486 umerorcs
U OTJIMYMS. DTU OTIUYUS OTHOCSTCS K:
100aBJICHUIO HOBBIX CUTHAJIOB,

KOJIUPOBKE ITUKIIOB,

aBTOKOH(UTYpaIMH IINHBI IAHHBIX,
HCIIOJIb30BaHUIO BCTPOCHHOM KAII-TIAMSATH,
OpraHU3allMU MAKETHBIX [TUKIIOB.

Jlob6aBjienne HOBBIX curHaoB. Kopmyc MIT i486 umeet 178 BoiBo0B. Ha 32
BbIBOJIa Ootbiire, yeM MIT 180386. Eciiu yuects, uro MII 1486 He HyXaaeTcs B CBSI3H
¢ comnporieccopoM (oH MHTerpupoBaH B kopiryc MIT i486) u B curHaie 3ampoca ciie-
IyIOIIero ajapeca, To pasHuna cocrarisieT 40 BeiBog0B. YacTh u3 HUX (8) ocTaINCh
"HenoacoeAuHEHHbIMU". OIUHHAAIATH BBIBOJOB MCIOJIB3YIOTCS B Ka4€CTBE JIOMOJI-
HUTEJIbHBIX BBIBOJIOB 36MJIM M TIUTAHUS, OCTaJIbHbIE — JJIsI IUHUM HOBBIX CUTHAJIOB.

OCHOBHBIMM U3 3THUX CUTHAJIOB, HEMOCPEACTBEHHO CBSI3aHHBIMU C OpraHU3ally-
el MaKeTHBIX Mepesiay, IBJISIOTCS CUTHAJIBI:

o KEN# (cache enable) — mpennasnaueH st yKa3aHUs BO3MOXKHOCTH 00-
ME€Ha C K3UI-NaMAThIO,



e BS8# (bus size 8 bits) — curnan ot ycTpoiicTBa K Mporeccopy, 03Hadaro-
U, YTO UCTIOTHUTENb — 8-pa3psgHOE YCTPONCTBO IO IITUHE JaHHBIX,

e BREADY# — curnan oxkoHuaHUsI TakTa MEpeaadyd JaHHBIX B MaKETHBIX
IUKJIAX,

e BLAST# — curnana oxugaHus IOCJIEIHETO TaKTa B TAKETHOM IIMKIIE,

) PLOCK# — momosHUTENbHBIA CUTHAT HUASHTU(UKAIMK IHUKIA (TICEBIO-
OsiokupoBaHHbIN). CUTHATIM3UPYET, YTO MPOIECCOP MPOU3BOJIUT KOMOMHHUPOBAHHYIO
OTIepaIluio: YTCHHE-MOAU(PUKAIUS-3aITUCh.

KoaupoBka nukJ/ion

B MIT i486 ncronb3yroTes CAeayroIe CUrHAIbI HACHTH(UKAIUN [IUKJIOB:

o  W/R# — onepanus B iukIie (3anuch WIH YTCHUE),

° D/C# — tun nepenaBaeMoit mHGOpMaIvK (JaHHBIC WIIM KOMaH/IbI ),

e  M/IO# — Tun oOpaiieHus (K TamMsITH WIK K YCTPOMCTBAM BBOJ1a/BbIBOJIA),

o LOCK# u PLOCK# — 6110kUpOBaHHBIN U TICEBIOOTOKUPOBAHHBIN THUIIBI
IHKJIOB.

Ta6muua 1. Koguposanue tumos nukia B MIT 1486
M/IO# | D/IC# | W/R#| LOCK# |Tum uukiia muHbl
0 0 0 0 [TonTBepxneHue MpeprIBaHUs
0 0 1 0 Ocmanos
0 1 0 1 UreHune JaHHBIX U3 YCTPOWCTBA B/B
0 1 1 1 3anuch JaHHBIX B YCTPOHCTBO B/B
1 0 0 1 UteHune KoMaH/IbI U3 TAMSTH
1 0 1 1 He 6o3nuxaem
1 1 0 0/1 YreHUe JaHHBIX U3 IaMITH
1 1 1 0/1 3anuck JaHHBIX B IAMATH

Otimmume B koaupoBke 1uKiI0B it MIT 1486 (o otHomenuro k MIT i80386)
3aKJIFOYAETCS B KOAMPOBAHUU COCTOSAHUM "OCTaHOB" M HEUCITONB3YEMOIO COCTOSHUS
(B Tabaume 1 — kypcus)

ABTOKOH(pUrypamusi IMHLI AaHHBIX. B MII 1486 BO3MOXXHOCTH AMHAMUYE-
CKOTO WM3MEHEHMsI IIUPHWHBI IMUHBI JIAHHBIX HA YPOBHE JIOKAJIBHOTO WHTEpderica
oOecrieunBaeTcsl MPU B3aMMOJICUCTBUM HE TOJBKO C 32-pa3psmHbiMu U C 16-
Pa3psSIAHBIMU, HO U € 8-pa3psIHBIMUA BHEIIHUMHU YCTPOMUCTBAMH.

JIst B3aUMOACHCTBUS C 8-pa3psaAHbIMH YCTPONUCTBAMHU JIOKATBHBIA MHTEPQEIC
COJICPKUT, KpOME JIMHUU NI mepenadn curHana BS16#, monmomHuTEnpHYIO JTUHUIO
1St mepenayn curnana BS8# ot ycTpoiicTBa k mporieccopy.

AXTUBHBIC cuUTHANIBI Ha JUHUAX BS8# mmm BS16# o3HauaroT, 4TO HMCIOIHH-
TeJb, COOTBETCTBEHHO, BOCKMHU- UJIM IIECTHA/IIIATUPA3PSIAHOE YCTPONCTBO.

[Ipu oOHapyXeHUU B TaKTax MpHeMa JaHHBIX JII0OOr0 aKTUBHOTO CUTHAja U3-
MEHEHHS pa3psaHOCTH MKMHBI JaHHbIX (BS8# wim BS16#) MII aBTomaTudecku mnpo-
J0JKAET Mepeiady JaHHBIX JI0 epeaadu mocienaHero oanra.



Ho, B otimuue ot nokansHoro uatepderica MIT 180386, B MIT 1486 moBTopHas
nepenava "He NPUHATHIX' OalT NaHHBIX MPOU3BOAMUTCS MO TEM K€ CEKUMUSAM JAHHBIX
(B COOTBETCTBUM C UX aJpecaMu B IBOMHOM ciioBe). [Ipu 3TOM ycTpoiicTBO (IamsTh),
a HE IpoLeccop, MEepeKIoYaeT JMHUM UHTepdeiica 11 npueMa AaHHbIX. i 3Toro
KOHTPOJUIEP YCTPOMCTBA JOJKEH UMETH!

e 32 BXOJHBIC JINHUH IIUHBI TaHHBIX,

e  KOMMYTaTOp BbIOOpa CEKUMI BXOJHOW IIUHBI JAHHBIX,

®  YCTPOHCTBO (POPMHUPOBAHUS CUTHAJIOB aBTOKOH(UTYpAIH IIWHBI JTAaHHBIX
M yIIpaBIICHUS KOMMYTaTOPOM (IO 3HAUSHHSM MIIAIIIHX pa3psaoB anpeca Al, A0).

CxeMbl B3aUMOJEHCTBUS IIpolieccopa C YCTPOWCTBAMH MaMATH MPEICTABICHBI
Ha puc. 1.

Ecnu ycTpoiicTtBo 16-pa3psigHoe 0 NIMHE JAHHBIX, TO €r0 KOHTPOJUIEP JOJKEH
cozepKaTb KOMMYTATOP Ha JIBA IOJIOKEHUS C "TIOCIOBHOM'" KOMMYyTalUed CEKLIHN
IIIMH JAHHBIX 110 OTJEIBHBIM CIIOBAM M YCTPONCTB popMuUpOBaHus curHanoB BS16# u
curHasia Al (3HaueHHe pa3psiia MHUHbBI apeca, ONpeAeIIsoniee aapec JaHHbIX C TOY-
HOCTBIO /10 cJioBa) (puc. 1 a).
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b) Cxema 63aumooeticmeusi npoyeccopa ¢ 8-mu paspsouvim yCmpoucmeom
Puc.1. Cxemsbl 63aumooeticmsusi npoyeccopa ¢ ycCmpoucmeamu namsamu

Ecnu yctpoiicTBO 8-pa3psiiHOE MO MIMHE JAHHBIX, TO €r0 KOHTPOJLIEP JOJIKEH
coJiepKaTh KOMMYTATOP HA YEThIPE MOJOXKEHHS C MOOANTHOW KOMMYyTalMen CeKIU
IIMHBI JAHHBIX M YCTPOWCTB (DOPMUPOBAHUS CUTHAJIOB HACHTUPHUKALUU MO3ULIUU
KOMMyTatopa ¢ popMupoBaHreM cUrHaia "pa3psaHoctu naHHbix" BS8# u curnanos
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Al n A0 (3HaueHue pa3ps0B LIUHBI apeca, ONPEAEISIIOIMI aIpec JaHHBIX C TOY-
HOCTBIO J10 OaiiTa) (puc.l 0).

ABTOKOH(Urypauus IMHBI JAHHBIX NPH 3aNpoce HA O0pallleHHue K IIeCT-
HAAUATHPA3PAIHOMY ycTpolicTBY (puc. 1 a). [Iponeccop HaUMHAET LUKII NTepeIadu
B MPEANOJIOAKEHUH, YTO aIPECYEMOE YCTPOMCTBO MMEET 32-pa3psIHYyI0 LIWHY JaH-
HbIX. [Ipy HamMYUMM BHYTpPEHHEro 3ampoca Ha Iepenavyy ABOMHOro ciosa (4 Oaiita)
nporeccop B TakTe T1 BbICTaBIISET:

e  Ha IIMHE aJpeca — aJpec JaHHBIX C TOYHOCTBIO 0 ABOMHOrO ciloBa (CHT-
HaJbl Az — Ay, curHansl Beioopa 6aiit BE3# — BEO#,

®  Ha IIMHE JIaHHBIX MPU 3aMKUCU — OANTHI IBOMHOTO CJIOBA B COOTBETCTBYIO-
IIUX CEKLIMSX IIWHBI JAHHBIX,

e  CHUTHAJ UCIOJb30BaHuA anpeca ADSH.

KonTponnep agpecyemoro ycTpoiicTBa 1o 3Ha4€HHUSIM CUTHAJIOB BbIOOpa Oailt
BE3# — BEO# Berumciiser 3HaueHue curHaiga Al, mepexiodyaeT KOMMYTaTOp Ha Tie-
peaady ciioBa ¢ MJIAIIIMNM aapecoM (B IIUKJIE 3alIMCU CHUMAET C CEeKLMM MIUWHBI JaH-
HBIX OalTHI CIIOBA, a B IIUKJIC YTECHUS BHICTABIISCT JIaHHBIC HA JIMHUM CEKIMI IIMHBI
JTAHHBIX TIAMSITH), BRICTaBIsACT CUTHAT BS16# u curHan okoHYaHUs Tepeadu CIoBa.
[To curnamy BS16# moBTopsieT nepeaayy AaHHBIX MO TOMY K€ apecy (C TOYHOCTHIO
710 ABOMHOTO CJI0Ba), HO B IOBTOPHOH Nepeaaye KOMMYTaTOp BbIOMpAET IPYryro ma-
py 6aiiT, usmensiercst 3HaueHue Al u oOpalleHue K naMsATH IPOU3BOAUTCA 110 aAPECY
cyoBa co ctapiuM aapecoM. Curnan BS16# — He BeIcTaBIsieTCs.

Curnan Al B OCHOBHOI M MOBTOPHOM IMepeaavyax MCIOJIb3yeTcs A obparie-
Huil K 16-pa3panHoMy (IO MIMHE TAHHBIX) YCTPOUCTBY MAMSTH.

[Ipu oOpamieHnn K OTIAEIBHBIM CJIOBaM, PACIOJIOKEHHBIM B CTapIIUX WIH B
MJIQJIINX CEKLMIX IIWHBI JJaHHBIX, IEpeaada MPOU3BOAUTCS 32 OJUH HUKI. KomMMy-
TaToOp MO CUTHAJIaM BbIOOpa OalT ompeaessieT UCHOIb3yEeMbIE CEKIIMHU IIUHBI, TPOU3-
BOJUT MO3UIIMOHUPOBAHNE KOMMYTATOpa M OCYIIECTBIISIET MPUEM WJIM Mepeaavy a-
PECOBaHHBIX JIaHHBIX. Tak Kak KOHTPOJUIEP YCTPONUCTBA UMEET BO3ZMOXHOCTh IPUHU-
MaTh JaHHbIE HEMIOCPEICTBEHHO C MCIHOJb3YEMbIX CEKIMH MIMHbI JAaHHBIX, TyOJIUpO-
BaHUe OaiT B okainbHOM HHTepderice MIT 1486 He ucmonb3yercs.

ABTOKOH(Urypauus HHBI JAHHBIX NPH 3aNpoce HA OOpalleHHe K BOCh-
MHPAa3psAHOMY ycTpoiicTBY (puc. 1 0). ABTokOHGUTYypalus IUHBI JAHHBIX TPU
MCITOJIb30BAaHUU §-pa3psIIHOIO YCTPOUCTBA OTIMYAETCS TEM, YTO KOHTPOJUIEP B KaX-
70U Tiepeaue Mo curHayiaMm Beioopa Oaiit BE3# — BEO# dopmupyer 3HaueHus 18yx
curHasioB ajgpeca Al u A2 s afpecanuu yCTpOMCTBA MaMATH C TOYHOCTBIO /10 Oaii-
Ta, OTBeuaeT curHasamu BS8# (kpome TakTa mepemauyu mocieaHero Oaiita) u, s
OpraHu3aluu OOpaIIeHUs K KaKI0My OalTy, MCIOJIb3yeT YeThIpe KaHajia KOMMYTa-
topa. [Ipoueccop npu Kaxaoi nepenaye BHICTABISIET CUTHAJBI BIOOpA JIJIsl BCEX OC-
TaBIIKXCS OAWT M B UKJIAX 3aMMCH OCTABIIIET UX BCEX HA COOTBETCTBYIOIINX CEKIIU-
SIX IIUHBI JaHHBIX.

Hcnoab3oBanue BCTpOeHHOM K3MI-mamMaTH. CyliecTBEeHHbIM oTinuueM MII
1486 ot Oosiee paHHUX MOJIEJICH CepHH, TOBIUSIBIIIMM Ha TIPOTOKOJIbI JIOKAJILHOTO WH-
tepdeiica, sBisieTcs nosBieHue B kopnyce MII, kpome mporieccopa oneparuii ¢ mia-
BaIOILIEH 3aMs1TOM, BCTPOEHHOTO OJIOKA JIOKAJTBLHOM KALI-IaMsATH KOMaH]l U JJAaHHBIX Ha
8KO.



Pasmep Osoka (cTpoku) k3m-namsata — 16 Oaiir. [Ipu atom B MII 1486 coxpa-
HeH 16-0aiiToBelli Oydep Koa0BOM cTpoku. KoMaHIbl Ha perucTp KOMaHJ TaK Ke,
kak u B MII 180386, BeiOuparotcs u3 3toro 6ydepa co CABUTOM COACPIKUMOTO U OC-
BOOOXKIEHUEM €ro MIIauX pa3psioB. Ho mocie ocBOOOXKI€HUS YEeThIPEeX MIIAIIINX
OaiiT atoro Oydepa dopmupyeTcss 3anmpoc HE K ONEpPaTUBHOM MaMsITH, a K KOII-
namsatd. BHyTpeHHuit 3anpoc Z ¢gopMupyercst TOJIbKO MPH KAII-MpoMaxax, Kak Mmpu
oOpaIieHnu K JaHHBIM, TaK U MPU BEIOOPKE CTPOUYKH KOJIA.

B MII 486 ucmonbs3yercs KAUI-MIAMATh CO CKBO3HOM 3alUChi0. DTHM OTpeJIe-
JsieTCs pa3Mep Mepeladr JaHHBIX B ONepalusiX 3alucH — iBa JBOMHBIX cioBa (4 Oaii-
Ta ). Ho npu OOHOBIIEHHH CTPOYKH K3II-MIAMSITH — BbIOMpaeTcs BCsl CTpouka B 16
Oaitt (128 6wur).

Kpome oOpaieHuii Kk onepaTuBHOM MaMsTH, MPOLIECCOP MOXKET MPOU3BOAUTH
OoOMEH JaHHBIMU 4Yepe3 JIOKAJIbHbIA MHTEep(EC U KOHBEPTOPHI IIUH PACIIUPEHHS C
ApyTUMHU ycTpoiicTBamu. B oOmiem citydyae BO3MOXHBI 3alIpoChl IpoLeccopa Ha Ie-
peayu JaHHBIX OT OJHOTO 0 16 OaiT.

Muna manueix B MIT 1486 ocramack 32-paspsanoii. s nepegaun 16 Oaifr,
Jake MPU MCIOIb30BAHUU MAaMSITH, 00€CTICUUBAIOIEH CaMbIii KOPOTKUN JBYXTAaKTO-
BBIN IUKJI Mepeiaun, TOTpeOyeTcsl MOCIeI0BATEIbHOCTh U3 YEThIPEX OOBIUHBIX ITUK-
JIOB MEepeIayH.

KonseliepHas nepenava ajgpeca 3/1ecb Ipo0dJieMy HE pellaeT.

Opranu3zanuu nakeTHbix NUKJI0B. B MII 1486 ucnonb3yeTcst makeTHas Tie-
penada JaHHbIX (MaKeTHbIA LMK nepefaun). [Ipu nakeTHol nepenaye B MepBOM TakK-
T€ LMKJIAa IEPEeIAETCs aJIPEC, a B CAEAYIOMIMX TAKTaX — JIaHHBIE.

[Ipu 3TOM, B IEpPBOM TaKTe Mpoueccop (MU APYyrou 3a4aTUrK) BbICTABIISET aJl-
pec naHHbIX Ha muHe anapeca (30 nuHuit agpeca Az — Ay) U CUTHaJIBI BbIOOpa Oaii-
toB: BE3#, BE2#, BE1#, BEO#. Anpec cTpoOupyeTcsi CHTHAJIIOM HCTIOJIb30BAHMS a/l-
peca (ADS#). B nocnenyronmx TakTax mepenarTcs 0alThl JaHHBIX, CTPOOHPYEMbIC
KOHTPOJUIEPOM MaMsTH curHaiamu roroBHocTH (BREADY#).

Bonpocel ona camonposepku:

1. Hosvle cucnanvt 6 unmepdetice.

2. Ocobennocmu asmoxkougueypayuu wunbl OaHHbLIX.
3. Ocobennocmu KOOUPOBKU YUKIOE.

4. Ponb 6CmMpoeHHOU 8 npoyeccop Kaul-namsmu.

5. Opeanuzayusi nakemuvix YuKios.

6. Ilpeonasnauenue cuenanra BLAST #.

7. Haznauenue cuenanose RDY# u BRDY 7.

8. Hasnauenue cuenana KEN#

9. Ucnonvzosanue cuenanraBLASTZ



2.2. lmarpaMMsl padoThI JIOKaJIbHOro nHTepdeiica MII 1486

JIy1sl makeTHOM mepenayu TaHHbIX HeoOXoauMa MOACPKKA PeKUMa MaKeTHBIX
IIUKJIOB CO CTOPOHBI APYTUX YCTPOUCTB (MaMATH MM BBOJA/BbIBOJA). Jlisi obecnieue-
HUsl pabOThI C pa3HBIMHU YCTPOUCTBAMH MPETYCMOTPEHO MHOMXKECTBO PEKUMOB TEpe-
Jlaun:

®  MPOCThIC (HE MAKETHbIC) IIUKJIBI,

®  [I0CIEA0BATEILHOCTh LIUKIIOB,

®  TAKETHBIC LUKIIBI.

Ilepenaum JaHHBIX ¢ UCMOJIb30BaAHMEM NMPOCTHIX HUKJIOB. [Ipu mOOBIX Tie-
penaydax mepBbIM TAKTOM B IMKJIE SBJISETCS TAKT BBHICTABICHUS MPOLIECCOPOM Ha JIU-
HUSX UHTepdeiica agpeca U CUTHAJIOB WACHTU(PUKAMKN LHUKIAa. B mepBoM ke Takre,
€CJIM MPOU3BOJUTCS OOpalleHue K naMsatu (mocie K3UI-lpomaxa Mo YTeHMIO), Mpo-
1[ecCcop MPOBEPSIET aKTUBHOCTh cUrHaia paspewmeHus kammpoanuss KEN#. [pu 3a-
MPEIIEHHOM K3IIUPOBAHUH 3aIPOC HA JaHHBIE OTPAHUYMBACTCS YABOCHHBIM CIIOBOM
(4 Gaiita). Takas nepegaya peayin3yeTcsi MPOCTHIM (HE MAKETHBIM) LIUKIIOM.

Jlmarpamma mpOCTHIX IHUKJIOB 0€3 OKHIaHUS U C OKUIAHUSIMU TIpe/ICTaBIcHa
Ha puc. 2. B amarpamme paccMaTpuBaeTcs Ciaydall WCIIONB30BAHUS 32-pa3psiaTHBIX
YCTPOWCTB.

| Lnepenasa | 2 nepenasa Tepenaa ¢ oxmtan,
TAKTBL | Ti | Ta|T2| To | T2 Ti|Te|T2| T2 | Ti
i O AW AW AW AW AW AW RW AW RW W
ADS# \ /LT T\ .
ADRESS ( X X )
W/R# 7 \ /

RDY#  [XX0) \_ | XX
BRDY# | XY | XXXKXY KXY

BLAST# N | /N |/ /1T /]
DATA D | D ( )

Puc. 2. Henaxemnvie yuxivl nepeoaiu OGHHbIX

Bo BTOpOM TakTe MpOCTOro LMKJIA B LUKIIE 3alUCH MPOLIECCOP BBICTABISIET
JTAaHHBIE HA IIMHE JJAHHBIX, a B IIUKJIE YTCHUs — OKHUIACT NMpHUeMa JaHHBIX OT YCTPOM-
ctBa. [lukn oxkanunBaetrca no curHany READY#. OToT ke curnan s npoueccopa
CIIy>)KUT CTPOOOM TOTOBHOCTHU JaHHBIX. {751 COOOIIEHUSI yCTPOWCTBY, UTO JAHHBIN
LUK ABJISIETCA MPOCTBIM (HE MAKETHBIM ), MPOLIECCOP BBICTABISAECT B TaKTe T2 CUTHAI
BLAST#.

Cxema nepeaadun: TakT nepcaadiun aapeca, TaKT 1nepcaadn JaHHbIX.



[Tpu ucnonbp30BaHUKM MEHEe OBICTPOAECHUCTBYIOIINX YCTPONCTB BO3MOXKHBI ITUK-
JIbI C IONOJIHUTENbHBIMU TakTaMu T2. Cepun JOMOTHUTENBHBIX TAKTOB OKAHUYMBAIOT-
cs curHaamu READY# ot ycTpoiicTBa.

CxeMa mepefaud: TakT TMEpeAaydd ajpeca, TAKThl OXKUIAHUS, TaKT Mepeadyu
JTaHHBIX.

Ilepenaya gaHHBIX € MCHOJbL30BAHUEM IOCJEI0BATEJbHOCTH IHKJIOB.
JluarpamMma mniepeiaud JaHHBIX C HCIOJIb30BAHUEM IIOCJIEIOBATEILHOCTH IIHUKIIOB
npeJcTaBlIeHa Ha puc.3.

JIro6as mepeaua HaYMHAETCA C TaKTa Mepefadn aapeca, 3alaHus TUA IIUKIIOB
Y BBICTABJICHUS CUTHAJa UCTOJIb3oBaHus aapeca ADS#. Ecim y mporieccopa nmeetcs
3arpoc Ha 4TeHue Ooiyiee yeThipex OalT, TO OH B cieaylomieM TakTte T2 ocTtaBiser
curHast BLAST# maccuBHBIM.

[TaccuBnsbiii curnan BLAST# nns ycrpoiicTBa (mamsatu) B mepBoM Takte T2
O3Ha4aeT HaMEepEeHHUE MPoLeccopa HavyaTh Nepenavy JaHHBIX JJIMHOU Oosee 4-X OailT.
Ecnu 3ta nepenaua siBisieTCsl 3al0JHEHHEM CTPOUYKH KAUI-MIAMATH, TO MPOLECCOp B
takte T1 mpoBepsier curnan pazpemienus kamupoanuss KEN#. Curnan KEN# mo-
BTOPSIETCS B IOCJIEAHEM TaKTe NEepeaun CTPOUKHU KAII-MTaMSTH.

W [TocnenoBaTenbHOCTH IIUKIOB nepeaaym Koui-CTpoOYKu >

)

1-#1 nmkin 2-¥ UK 3-1 UK 4-11 UK
»i la lda lda A

Ll Ll Ll Ll

TAKTBL | Ti | Te | T2 | Te|T2|Te|T2|T1| T2
clk [\ S\ N\ SN\S\S T\
ADSH# \ | /L LS\

( X X X

ADRESS
KEN#  XXXXXR\
W/R# \
RDY#

X\
BRDY# XXY
/

BLAST# /7 L/ [ LW\
DATA O [ D | D | d

Puc. 3. Ilocnedosamenvhocms yukios nepedadu Kaui-CmpouKu
0e3 MaKkmog 0AHCUOAHUS

NB~Ac =

N

OT KOHCTPYKIIMH YCTPOMCTBA 3aBUCUT BHIOOp CUTHAJIOB roTOBHOCTH: READY#
nnmu BREADY#.

Ecnu ycrpotictBo otBeuaeT curHasiom BREADY#, To nepenaya qaHHBIX MPO-
M3BOJUTCS B MAKETHOM IUKIIE, eciu — curHaiom READY#, To dopmupyetcst mociie-
JOBATEJIbHOCTD LIUKIIOB.

Curnan KEN# Bnusier Ha BBIOOp THIIA TIepeaadyu TOJIbKO KOCBeHHO. OH pa3pe-
IaeT TOJIbKO K3IKMpoBaHue nanHbix. Ho npu orcyrerBun curnana KEN#, 3anpoc Ha
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3al0JIHEHUE CTPOUKHU KAII-MAMSITH MEHSIETCS Ha 3alpoC YTEHUs TOJbKO OINEpaH/a,
3aJIaHHOTO KOMAaH/JIOH, U Mepeaya MOXKET ObITh BBITIOJIHEHA B MPOCTOM IIHKIIE.

Ho ecnu npouieccop npou3BoAUT uTeHue 64-pa3psgHoro onepanaa (pu KdIi-
poMaxe) WM BBOJI IaHHBIX U3 MOPTOB (YCTPOICTBA BBO/IA/BBIBOJIA), TO BOZMOXHA U
nepeqava JaHHBIX B IAKETHOM LIUKJIE.

B o6miem ciiydae, npu 3anoJHEHUU CTPOUYKH KAII-MIAMSITH BO3MOXKHO 4Y€peio-
BaHHE MAKETHBIX IIUKJIOB C MOCIEAOBATEIILHOCTIMU IIUKJIOB, €CJIM YCTPONCTBO OyIeT
yepenoBaTh oTBeTHbIC curHalibl BREADY# u READY#.

OO6uiee uncno OalT JaHHBIX, MEPEIaBAEMbIX B MOCJIEIOBATEIBLHOCTH IIUKIIOB
[0 OJJTHOMY BHYTPEHHEMY 3aIlpocy IpolLeccopa, U UX aJpeca He JOJKHBI BBIXOJIUTH
3a Mpeesibl OTHOM CTPOKH KAII-IIaMSTH.

Ilepenauya qaHHBIX ¢ MCMOJIb30BAHUEM NMAKETHBIX HMKJIOB. [[akeTHBIN UK
SIBJIICTCS OCHOBHBIM IIMKJIOM ITepPeIauu JaHHBIX B JIOKaabHOM HMHTepdeiice MIT 1486
(puc.4).

[TakeTHBIN UK HAYMHAETCS, €CIU B MEPBOM TakTe T2 mporeccop HEe aKTHUBU-

supoBan BLAST# (ykazaHue o MHOTOTaKTHOW Tiepeniaye), U yCTPOMCTBO OTBETUIIO
curnasiom roropaoct BRDY# (BREADY#).

[MaketHsIi 1k (4 makera mo 4 Gaiita)

A

Lad

TAKTBL | Ti | Ta | T2 | T2 | T2 | T2 | T2 | Ti
ck /MU
ADSH# \ | / N
ADRESS ( X T X T X 1O
KEN# S\ |/ \

WI/R# \ /T
RDY# VXY [ XY

BLAST#
DATA HBEEDX

—
)

KXY (%

BRDY# I XXXXA XX [ XA AN AN | A
/ \

A

Puc.4. Ilakemnuwiii yuxn nepedauu KIui-CmpouKu
C OOHUM MAKMOM 0JHCUOAHUS neped nepedayeli OAHHbIX.

B aToM ciiyuae cxema nepeaadd BHITVISIIMT Tak: Mepeaayda ajapeca, nepeaada J10
4yeThlpex OalT naHHbIX. OOIee 4ucio OalT JaHHBIX, MEpelaBaeMbIX B MMAKETHOM
[UKJIE IO OJJHOMY BHYTPEHHEMY 3aIpocy IMpoleccopa, U UX aapeca JIOJKHbI HE BbI-
XOJUTH 3a TIPeJIeIbl OHON CTPOKH KAIII-ITaMSITH.

[TakeT comepuT oauH TakT oxupaHus (Takt T2 mocne takta T1). OH 00y-
CJIOBJICH 3ajiepKKaMu Jemmdpanun aapeca u 3aaepkkaMu (popMUpPOBaHUS TaHHBIX
(Bcel CTPOUYKHM) B PErHCTPE MAHHBIX WM Oydepe CTpOK B MHUKPOCXEMax MaMSATH.



CuuTeiBaHUE CIENYIONMX JAHHBIX C perucTpa (B Mpeaenax K3M-CTPOYKH) IPOU3BO-
auTcs 6e3 3aJIepIKeK.

B nukmax nokanbHOro mHTepdeinca MOryT MCIOJIb30BAThCS 5 TUIOB TAKTOB:
Ti, T1, T2, Tb u T1b. B 00brunbix nukiax taktel T u T1b He ucnomssyrorcs. Mx
Ha3HAaYEHUE — OOCITYKMBAHUE CIICIIMATIbHBIX CUTYyallul. JTO:

e  Tb — BTOpOIi M TOCTEAYIONINI TAKTHI TPEPBAHHBIX ITUKIOB MAruCTPAJIH.

e T1b — mepBbId TakT IUKIA Tepe3anycka MHUKporpoieccopa. Ha mmHusx
ajZipeca U COCTOSIHUSI JOCTOBEPHBIEC 3HaUeHUsI, CUTHaJI ADS# akTHBEH.

Ecnu paccMatpuBaTh TOJIBKO OpraHU3aIMIO MEPEAadyu JaHHBIX, TO MOXHO OT-
paHUYUTHCSA TOJabKO TakTamu: Ti, T1 u T2.

Bonpocwt ona camonposepku.

1. IIpocmwie yuxvl, Hauano, OKOHYAHUE.

2. Ilepexoo nepedayy OamHLIX C UCNONL30BAHUEM NOCIE008AMETLHOCIU YUK-
J108, CUCHA]L nepexood.

3. Ilepexoo nepedauy OamHbIX C UCNONBL3OBAHUEM NAKEMHBIX YUKIO8, CUSHAT
nepexooa

2.3. Moaeab (pyHKIHOHMPOBaHUsI JJOKAIbHOTO HHTep(eiica MII i1486.

[TocnenoBaTeabHOCTH TAKTOB, MPEJCTABICHHBIEC HA PUCYHKax 2, 3, U 4 He uc-
YEepIBIBAIOT BCE MHOKECTBO BO3MOKHBIX KOMOWHAIIMIA TaKTOB B IOCJIEI0BATEILHO-
cTsX JIokanbHOro nHTep(derica MII 1486. Ha pucyHnke 5 nmpeacraBieHa ynpouieHHas
MoJieNb (YHKIIMOHMPOBaHUs JIoKanbHOro uHTEepdeiica MII 1486 B Buae rpada co-
CTOSIHUN U MEpeX0/I0B. YIPOIIEHUE 3aKII0UaeTCs B TOM, YTO B MOJIEIH HE paccMmar-
puBaroTcs Takthl 1h 1 T1b. To ecTh MomenUpyeTCs TOJBKO B3aUMOCHCTBUE 3a/1aT-
YrKa C UCMIOJIHUTENIEM O0e3 apOuTpaxka M CMEHbBI 3a/1aTYHKa.

B mMonenu Ha puc. 5 BepmmHbl rpada COOTBETCTBYIOT OTJAEIBHBIM TaKTaM BO3-
MOJKHBIX IMKJIOB, yTHW — mepexonaMm. BepmmHusl rpada cHaOXKeHbl CUMBOJAMH Ha-
3BaHMSI COOTBETCTBYIOIINX TAKTOB, MIEPEXOBI — YCIOBUSIMHU MIEPEXOJIOB.

Zp&Z&(BRVR)

(Zp&BR)V(BR&R)
Bceerna
(Zp&R)Vv(Z&BR)
Puc.7.13. I'pagh cocmosnuii mexanuzma naxemuou nepeoayu

6 10Kanvrom unmepghetice MII1 1486 (6e3 yuema snenpoyeccophvix nepeoay)

10



BHyTpenHuii 3ampoc mpolieccopa Ha Nepeaady AaHHBIX MOKET MoTpeOoBaTh
OJIH MPOCTOM IUKJI, OJIMH MAKETHBIA UKJI WIW OJHY MOCIEA0BATEILHOCTD LUKJIIOB,
OTJIETIbHBIE IUKJIBI KOTOPOU MOTYT OBbITh MaKETHHIMU. B MakeTHOM 1MKIIE U B OAHOU
NOCJIEN0BATENBHOCTH LIMKJIOB MOTYT IMEPENaBaThCA TOJBKO JTaHHBIE OJHOW CTPOUYKHU
K3LLI-TTaMSITH.

B cBsi3u ¢ 3TUM B MOJENM BHYTPEHHUH 3alpoC MpoLeccopa Ha Nepeaady JAaH-
HBIX MOXET OBITh 3alIPOCOM Iepeiaud JaHHBIX HOBOM CTPOYKH KAII-MAMSTH Z WU
3aMpoOCOM Ha MPOJOHKEHHE MEePEJaur JaHHBIX TOH K€ CTPOUKHM K3II-MaMITH Zp.

Onucanue TAKTOB M YCJI0BUI NEPEX0/10B.

Ti — mmHBI UHTEpQEiica HAXOAITCS B TTACCUBHOM COCTOSTHUH. CUTHAIIBI HA JIH-
HUSIX aJpeca U CUTHAJBI CTaTyca UMEIOT HEONPEIeICHHbIC 3HAUeHNs, TPUCTAOUIIbHbIC
BBIXO/IbI MOT'YT HAXOJUTHCS B BBICOKOUMIIEAAHCHOM COCTOSIHHH.

[Ipu BKJIIOYEHHM WM pecTapTe Mpoleccopa Ha IIMHAX MHTepdeiica ycTaHaB-
nuBaetcst TakT Ti. [Ipomeccop HaXOMUTCs B MACCHBHOM COCTOSIHUM MPU OTCYTCTBHU
BHYTPEHHETO 3aIlpoca Ipoleccopa Ha nepefady JaHHbIX. 1Ipy mosiBieHun BHYTpeH-
HEro 3arpoca Ha nepeady JaHHbBIX IPOU3BOAUTCS Nepexoa Ha TakT T1.

CocTostHuE TOATBEPXKACHUS INPEPBIBAHUS Ul IPOLIECCOpPA TaKKE SBIISIETCS
MIACCUBHBIM COCTOSTHHEM. DTO TOXe TakT Ti, HO B COCTOSIHUM 3aXBaTa MPOIECCOp aK-
TUBHU3UPYET UACHTUUIUPYIONINI BIXoaHOU curHain HLDA.

T1 — IlepBblil TakT 1UKiIa MarucTpanu. Ha nuHusX anpeca U uaeHTU(PUKAUU
LMKJa YCTAHABIMBAIOTCSA INOCTOBEPHBIE 3HaueHuWsA, curHan ADS# aktuseH. Ilocne
takta T1 Bcerma cnemnyer Ttakt T2.

T2 - Bropoiif u mocieaymomue TakThl [UKIa MarucTpanu. JJanasie Gopmupy-
FOTCSl B LIMKJIE 3alMCH WJIY IPUHUMAIOTCS B UKIIEe uTeHUs. [IpoBepseTcs akTHBHOCTD
curHasioB RDY# 1 BRDY# u nHanuuue BHyTpeHHUX 3anpocoB npoueccopa Z u Zp.

[Ipn onHOBpemeHHOM naccuBHOCTH cUTHAIOB RDY# nu BRDY# unu aktuBHO-
ctu BRDY# u Zp — takt T2 noBTopsieTcs.

[Tpu axktuBHBIX curHanax Zp u RDY# wimu curnanax Z u BRDY# — takr T2
cMmeHsieTcs TakToM T1.

[Tpu ogHOBpEeMEHHON MAaCCUBHOCTU CUTHANOB ZP U Z, HO aKTUBHOCTU OJTHOTO
u3 curHanoB roroBHoctd RDY# unn BRDY# — takt T2 cmensiercs Taktom Ti.

Bonpocuot ona camonposepku.

1. Taxm Ti, onucanue, ycrosue nepexooa.
2. Taxm T1, onucanue, ycrnosue nepexooa.
3. Taxm T2, onucanue, ycrosue nepexooa.
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3. HOPAAOK BBIIIOJHEHUSA PABOTHBI

1. JTaGopatopHast paboTa pacnoJiokKeHa 1O CIeAYIoIIeMy IIyTH Ha cepBepe Ka-

benpsr:
Z:\Noxkymentamus\[lo npeamerno\Opranuzamus IBM u cucrem (O9BMuC) \JlaGopaTopHbie
sansaTus\ JlaGoparopuast padora Ne8\Moa u JIa6 int486

2. Cxonupyiite nanky «Moa u JIad int486» Ha cBOIl KOMIIBIOTED.
3. BuyTtpu nanku 3amyctute daiin Intl.exe.
4. B oTKphITOM OKHE (CM. puc.6) HaxkmuTe Ha KHOMKY «IIpakTHkay.

M Jla6opatopHas pa6ora: /lokanbHbin uHTe pihe e MM Intel i486

Teopna TpeHawep MMpakTvka Hactpoiika O nporpamme

Puc. 6. Obwuii 6uo npoecpammul.

5. B okHe «Perucrpanusi» BBEIUTE CBOIO (hpaMHIUIO U Tpynmy (cM. puc.7).

PerucTpaums @
% Beeagure uHPpopmMauuio o cefie 4na
“y. PErucTpauWy B oblwel 6a3e AaHHbIx
P amMUnuA : IMsaHos [pynna : [3?01
0K | Cancel ]

Puc. 7. Okno pecucmpayuu cmyoenma.

6. Ilpexne, yueM mepedTH K OCHOBHOMY TEKCTy, BaM HeoO0X0oAMMO MNpoOuTH
npeaBapuTenbHpii TecT (cM. puc. 8). IlociaenoBaTeabHO OTBEYalTE HAa BOMPOCH U
CIEAYWUTE YKa3aHUSAM Ha DKpaHe.
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[lpe ABapHTe IbHBIA TECT @

Bonpoce! Oteetbl
1. HazoBuTe CHTHAT paspellle A KL OB AHMA? " WHR
T #READY
2. Kaxo# cHTHAN OIIp eeIiAeT LK UTeHMAS AT cH?
" #KEN
3. KaKo¥ CHTHAT OITp eZIeTIAeT 1P 0 CTOR LRKIT?  HBLAST
4. Has0BuTe CMTHA OKOHUYAHMA PO CTONO LHETa? " #BREADY
Bonpockl OteeThl
5. B KaKOM TaKTe IO CTOrO LKA BBICTARIIAETCA - T
curHan £#ADS ?
6. B KaKoM TaKTe LKA BEICTABIIAETCA CHTHAT CTi
#READY ? ~
7. B KaKoM TaKTe BEICTABIIAETCA CHTHAI T2
paspenTeHuA K3 OB AHMA 7 " Ti, T2
8. B xaxomM TakTe BpICTaBIAeTCA CHrHAN #BLAST ? COTi, Tl

Puc.8. Oxno npedsapumenvroco mecma.

7. B ciaydyae mpaBUIIBHOTO BBIMOJHEHHS IMPEIBAPHUTEIBHOTO TECTa IOSBHUTCS
cleyroiee okHo (cM. puc. 9).

0K X

Bbl NpOLWAK NPeABOPHTENEHBIA TECT.

Puc.9. Oxno ycnewnoeo evinonnenus npedgapumenbHo2o mecma.

8. lanee naxxmute kHONKy «Hauathb TecT» (cm. puc. 10).

B Jla6opaTopHas paGota: flokanbHbii HHTe pdeic MIT Intel i486 Q@@
Teopua TpeHawep [pakTuka HacTpodika Beixoa O nporparie

| &

TAKT |

CLK |

#ADS

ADRESS |

#KEN!

Hauvars Tect

WHIR !

#READY |

#BREADY

#BLAST

DATA |

[ o
[ S
[ |

roT0BO VieaHos 3701

Puc.10. Pabouee okno nabopamopHoti pabomeol.
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9. BBIBOJATCS MOCIEAOBATENBHO ClEAyroIMe Bonpockl (cM. puc. 1la — 11x).
OTBeuas Ha HUX NPABUIIBHO, CTPOUTCS BpEMEHHAsS AUarpamm (cM. puc. 12).

T R

Beeaute ADRESS
Beeaute
CAENYI0 LHHA TaKT Hecaure ADSE ¢ YecranoBuTs (Set)
C Ti 1 [up] " Mponopxuts [Continue)
T ¢ 0 [down) " Cepocuts [Rese)
" T2 " 3-e cocrosHuHe [XXX]
a) 0) B)
we  RIR Data
Beeaute W.*R# Beeaure DATA
~ " YcroHoBHTL [Set]
1 (up) " Cepocutb [Reset)
" 0 [down) " TNponoaxuts( Continue)
" Reset and Set
r) hy)
Puc.11. Oxna 6onpocos.
/labopatopHas paGota: /lokanbHbii uHTe pche e M1 Intel i486 ’[E m'
=)
o A e B e e e
sl AN I
s Al VA e g G
ADRESS ( X X L X
HEXS
Nanbwe ‘KEN: + +
WitR Nl R
#READY ¢ 5 m
Beeaure DATA ¥ ¥ H
 YcronouTs (Set) #BREADY KX XK, NG :
" Cepocurb [Reset] o H H H H H t
C I'Ip:nonx:m[Colnlinue] JIBLA\ST2 i i \—I—/_dl_\——/_‘_\—:—/— b_\_:
" Reset and Set - ; C:> ; C:> ; @ i
HET 3AMIPOCA
T T 177
[ S |
T T 177

Puc.12. Bpemennas ouacpamma.

10. B ciayuyae mpaBHIBHOTO TIOCTPOCHHUS BPEMEHHOMW JTMAarpaMMbl, BBITOJTHEH-
HOC BaMH 3aJaHUEC OTMEYACTCS JKEITHIM MPSIMOYTOJIHBHUKOM B HIDKHEM IPABOM YTy
pabodero okHa j1abopaTopHOM padoThI (cM. puc. 13).
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B /laGopatopHas paGoTa: /lokanbubii HHTe pdheic M Intel i486

Teopns TpeHawep [Mpakthka Hactpodika Bexoa O nporpamve

Beeante
CAEAYIO LHH TaKT
CTi
cm
T2

Puc.13. Pabouee oxno nabopamopnou pabomsl ¢ 08YMsi NPABUTLHO
8bINOTHEHHBIMU 3A0AHUSIMU.

11. Heo0x0MMO BBITIOJIHUTE BCE TIPE/ICTaBICHHBIC 3aaHus (CM. puc. 14)

Puc.14. Pabouee oxHo 1abopamopuoil pabomsi co 8cemu NPAasuibHO
8bINOTHEHHbIMU 3A0AHUIMU.
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4. COAEP) KAHUME OTYETA

OT4eT T0JKEH BKIIOYATh:
a) OKHO OKOHYaHHus JabopaTOopHON padOThl, KOTOPOE HEOOXOAMMO IMOKa3aTh

npenogaBateito (cM. puc. 15.);

lMoznpaeagem, B ¢ ycnexom npownu
TecThl. Ecan 6yauTe npononxartb B TOM
XE NYXE,BO3MOXKHO, NOAYYHTE AHNAOM
HXTU. M eyneM ropautbcs Bamu.

OK

Puc. 15. Oxno o 3a6epuienuu pabomul cmyoeHmom.
0) OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

5. KOHTPOJIBHBIE BOITPOCBI

a) BOIPOCHI B KOHIIE KAXJIOTO MYHKTa TEOPETUYECKOro MaTepuaia (BOIPOCHI

JUTSI CAMOIIPOBEPKH ),
0) BOIPOCHI IIPEIo1aBaTelIsl.
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