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OPITAHU3AUUA BBIYUCITUTEJIBHOIO NMPOLIECCA

[nsa noBbILWEHNA NPON3BOANTENBHOCTM NPOLLECCopa NPOM3BOANTCS COBMELLEHNE B MOTOKE KOMaHA
OTAEeNbHbIX onepauui, BbINONHAEMbIX BHYTPEHHUMU YCTPONCTBaAMU MUKPOKOHTponnepa. Ha puc. 7
nokasaH NpVHLMN COBMELLEHNS MO BPEMEHN PasnMyHbIX a3 BbINOMHEHNA KOMaHAbl Ha Npumepe
Tpex apnmeTUIeckux KomaHa n 0gHOM KOMaHAbl nepexoaa.

o [T L L
1-9 komaHga BK+[, BO MK 3P
2-9 KoMaHpa BK+/, BO MK 3P
3-9 KomaHga BK+/ BO MK 3P
4-9 KomMaHpa BK+A, 3CK
(nepexopn) Bpem$§ BbINOAHEHNS O4HON KOMaHAbl
5-9 komaHaa BK+/, BO MK

HoBas komaHaa (CMeHa cyeTdmka KoMaHma,)

®a3bl BbINOMHEHNSA KOMaHA:
BK + [ — BbiGopka koMaHabl 1 ee gelundpaums;
BO — BbiGopka onepaHaoB N3 NaMATN OAHHbIX;
UK — ncnonHutenbHasa asa komangpl - pabota AIlY;
3P — 3anucbk pesyneraTta B NnamMsaTh AaHHbIX;
3CK — nepenucb HOBOro cyeTYMKa KomaHza B Criydae BbINOSIHEHHOIO nepexoaa.

Puc. 7. BpeMeHHbIe anarpamMmbl BbINONMHEHUA KOMaHA U COBMeELLeHME Mo BpeMEHN

pPas3nnyHbIX (*)83 BbIMOJIHEHNA KOMaHObI

Boibopka onepaHooB Ans TeKylenW KOMaHObl U ee UCMOSTHEHWE COBMELLaloTCs C BbIGOPKOM n
Aelwmdpaumen nocneayoLler KomaHabl. 3annck pesynsrata B NaMsiTb AaHHbIX OTIOXKEHa Ha OOUH
TakT ansa obecneyeHns HopmasbHOM 3arpy3kM MHPOPMALMOHHBLIX TPAKTOB NamMATU AaHHbIX. Koraa
pesynbTaTt onepaumm UCNonb3yeTcs B KAYeCTBe onepaHaa Angd nocneayowern Komanapl, onepaHz
GepeTcs u3 pernctpa pesyneraTta Ha Bbixoge AJlY.

Taknum obpasom, NPOMCXOANT COBMELLEHNE MO BpeMeHN BbIOOPKM 1 Aelumndpaumm (n+1)-1 KomaH-
Abl C BbIBOPKOM onepaHAoB 1 UCMOMHUTENBHOW Pa3on N- KOMaHAbl U 3anucbio pesynesTtarta (n-1)-
1 KOMaHbI.

Mpy 06paboTke cUTyaLuii, Korga N3MeHsSIETCA CHETYUK KOMaHA, nocre Aelundpaummn komaHapl ne-
pexoaa v cobnoaeHnst ycrnoBusi nepexoda NnponucxoamuT nepenmnck HOBOrO cyeTYMKa KomaHa 13 pe-
rMcTpa KoMaHOpbl B CHETYMK KOMAH/.

O6palueHust k onepaHaam, pasMeLLeHHbIM B ONepaTyBHOWM NamsTh U pernctpax nepudepuiiHbix
YCTPOWCTB, NponcxoasT eamHoobpasHo no BpeMeHu. OcobbiM criydaem sIBNsieTcst cUTyauust, Koraa
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onepaHg pasMeLleH B NaMsaT Komang. Onga aTtoro Heo6xoanmo YCTaHOBUTL PErMCTP KOCBEHHOM
agpecauun IR1 B pexxum agpecaumm k namaTn KomaHg. Micnonb3osatb IR1 B 9TOM pexvme MOXHO
TONbKO Ansi YTeHns onepaHaa, 3anuck B IR1 He BygeT nmeTb cMmiicna. [1ns Bblbopkm onepaHaa s
namMaTU KOMaHL NPUXOOMTCS npepbiBaTb NpoLecc BbIOOPKM U gelumdpaumm kKomang n NpousBo-
OUTb 3Ty BbIOOPKY M3 Brioka NamsiTM KOMaHz, YTO NPMBOOUT K OONONHUTENBHOW NOTEPE BPEMEHU.

Ha puc. 8 npnBeaeHbl BpeMeHHbIE anarpamMmmbl npouecca BbINOSTHEHNSA TPEX KOMaHA, ABE U3 KOTO-
pbiX: 1-9 1 3-4, UICNOMNb3YIOT onepaHdbl U3 NaMATU AaHHbIX, a 2-9 — onepaHd U3 namaTv kKomaHa. U3
BPEMEHHbIX OMarpaMm BMAHO, YTO obpalleHne K NnaMsaTU KomMaHg NPUBOAUT K 3aaepXKKe Npu Bbl-
NOSIHEHWN 2-1 KOMaHAbl Ha ABa TakTa TakTOBOW YacTOThbl npoueccopa.

eo _[LTTTLLA OO

1-9 KOMaHga BK+[, BO MK 3P
2-9 KOMaHaa BK+/[, BOMK BO NK 3P
3-9 KomMaHaa BK+/, BO MK 3P

Bpqu BbINOIHEHNA KOMaHAbl, I/ICI'IOﬂb3yIOLLleI7I BbIGOpKy 13 NaMAaTn KOMaH[A,

®a3bl BbINOMHEHUSA KOMaHA:
BK + [ — BbiGopka koMaHabl 1 ee gelundpaums;
BO — Bbibopka 0 nepaHdoB 13 NaMATU OAHHbIX;
BOIK — BLIGopka onepaHga M3 naMmsiT kKoMaHg;
MUK — ncnonHutensHasa asa komangpbl - padota AIlY;
3P — 3anucbk pesynstaTta B NnamMaTb AaHHbIX.

Puc. 8. BpeMeHHbIe anarpamMmbl BbiNONMTHEHUA KOMaHObI,

ncnonb3ytoLler BbIGOpKy onepaHaa U3 namsTm KomaHg,

Ocob6eHHOCTN COBMELLEHUSA MO BPEMEHWN BbINOMHEHUA KOMaHA HaknaablBatoT ONpeaerneHHble or-
paHnyYeHnst Ha paboTy C perMcTpaMmm BHyTPEHHUX NepPUEPUNHbIX YCTPONCTB.

Ecnn onepang, dst n-i1 komaHabl BbICTYNaeT B KadecTBe onepaHga ans uyreHms (n + 1)-i komangpl,
TO B CUNYy TOro, YTO 3anucCb pesyrbTata B NamsaTb eLle He npousolunia, onepaHg 6epetcs He u3
namMsTu, a U3 perncTpa pesynsrata komaHabl Ha Beixoge AJTY. [1ns onepaTtMBHOW NaMATh 3TO He
CYLLECTBEHHO, TaK KaK 3an1cb B Hee NPou3onaeT B cneqdyowemM Takte. Ho ecnu B KayecTBe 3Toro
onepaHia BbICTyNnaeT perncTp nepudepuinHoro yCTpomcTaea, To OTCYTCTBME peasibHOro YTEHUS 3T0-
ro permctpa MOXeT NPUBECTU K HEMPUATHBIM NOCNEeACTBMAM. [103TOMY, XXenaTenbHO B 3TOM Criyvae
BCTaBNATb Mexay n-n u (n + 1)-n komaHgamu komaHgy NOP.

MpounntocTpupyem aTy cuTyaumto NpMepoM. BeinonHaeTcs oTpe3ok nporpamMMbl, B KOTOPOM Mpo-
n3BoauTCA B3aMmogencTesme ¢ noptom BBoga / BbiBoga B, Mnaalwve veTbipe paspsga KOTOpPOro
CKOH(pUryprpoBaHbl Kak BXOAbl, @ CTapLune YeTbipe pa3psiaa — Kak Bbixogbl. BHavane Heobxoanmo
chopmupoBatb BbICOKUA YpOBEHb CUrHana Ha nuHuu PB7, a 3aTeM NpoOKOHTPONUpoBaTh JIMHUIO
PB2 Ha Hanuune Ha HeW BbICOKOrO YPOBHS CUrHana.
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BISH %a2,#8 ; PB7 =1, nogaya BbICOKOro YpoBHs Ha nuHuio PB7
BTTL %a2,#4 ; NpoBepka nuHun PB2
JNZ high ; ecrnv Ha PB2 BbICOKU YPOBEHb, MATU Ha y4acTok nporpammel high

low: MOV %b5,%a2 ; ecnv Ha PB2 HM3kuin ypoBeHb, NepecnaTtb COAepXUMOe nopTa B NamsiTb

B maHHOM npumepe npu BbinonHeHun komaHabl BTTL BmecTo paboyero permuctpa nopta B 6yget
ynTaTbCs pesynbTaT npegbiayllen komanasl BISH, y kotoporo mnaglive yetbipe paspsiga UMeroT
BCerda Hynesoe 3HadeHne. KomaHga nposepku paspsiaoB He paboTtaeT. [JaHHbIM OTpe3ok nporpam-
Mbl Heo6x04MMO nepenucaTb cneayLwmm obpasom:

BISH %a2,#8 ; PB7 =1, nogaya BbICOKOro YpoBHS Ha nuHuio PB7

NOP ; MPONYCK 2 TakToB

BTTL %a2,#4 ; NpoBepka nuHun PB2

JNZ high ; ecriv Ha PB2 BbICOKM YpOBEHb, MATU Ha y4acTok nporpammsl high

low: MOV %b5,%a2 ; ecnv Ha PB2 Hu3kuin ypoBeHb, Nnepecnartb CoAepXXumoe nopra B namsitb
Tenepb npwu BbiNnonHeHnn komaHabl BTTL 6yaet uMtatbes pabounii pernctp nopta B.

Mpn nporpammupoBaHuUn nepugepunHbIX YCTPOMUCTB CrnedyeT Takke y4ecTb, YTO BCe KOMaHAbl,
kpome komang MOV n MOVL, paboTtatoT ¢ onepaHaom dst yepes uteHne — mogudpmkaumio — 3a-
nnce. To ecTb onepaHy dst cunTbiBaeTCA, Hag HUM NpoBoANTCA Npeobpa3oBaHue, a 3aTeM pesynb-
TaT npeobpasoBaHWs 3anucbiBaeTca B NnamMaTb. Ecnv Bce paspagel pernctpa nepudepuinHoro ycT-
porcTBa AOCTYMHbI MO YTeHuto / 3anucn, npobnem He BO3HWKaeET. Ecnun e oTaenbHble paspsagbl
AOCTYNHbI TOMNBbKO MO 3anucu, TO YCTaHOBKa MX ByadeT NponsBoamnTbes TOrbKO KomaHgamu MOV ,
MOVL vnu BIS ¢ nutepon, HenocpeacTBEHHO B 3TOM paspsaae.

NMPEPbLIBAHUA NMPOIrPAMMBDI

LleHTpanbHbIn npoueccop mukpokoHTponnepa KP1878BE1 obpabaTtbiBaeT npepbiBaHMS OT nNepu-
depUNHLIX BHYTPEHHUX YCTpoNCTB. Kaxaoe npepbiBaHWe MMEET CBOW MPUOPUTET N CBOW BEKTOP
nporpammMbl 06paboTkn NpepbiBaHusA. BekTopbl npepbiBaHs — UKCUPOBaHHbIE agpeca B NaMaTH
KOMaHz, Ha KOTopble NepeaaeTcs ynpasrneHme Bo BpeMs 06CcnyxmBaHus npepbiBaHus. [ns kaxao-
ro npepbiBaHWs OTBEAEH CBOW BeKTop. B cnyvyae ogHOBpPEMEHHOro BO3HUKHOBEHWSI NPepbIBaAHWM
nepsbiM ByaeT o6cnyxmMBaTbCa TO NpepbiBaHNE, BEKTOP KOTOPOro MeHbLUe. Bektopa npepbiBaHun
npueeaeHsl B Tabn. 9.

Tabnuua 9
BekTopbl npepbiBaHNA B MUKPOKOHTpOIepe
BekTop npepbiBaHUS McTouHnK npepbiBaHUSA CocTosiHme paspaga IE

0 HavanbHbIN NyCck -
1 CtopoxeBon Tanmep -
2 MNepenonHeHne cTeka KOMaHg Uan SaHHbIX -

3 MHTepBanbHbIN Tarimep IE=1
4,5 Pe3eps -

6 MopT A IE =1

7 MopT B IE=1
8+E, Peseps -

Fie 3asepuieHvie 3anvucu B 6nok ICMM3Y IE =1

MpepbiBaHUs MO Ha4anbHOMY MycKy, OT CTOPOXEBOro Talmepa U Nno ownbke paboTbl CO cTekamu
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NPOVCXOAAT BHE 3aBUCMMOCTU OT COCTOSIHUS paspsda paspelleHus npepbiBaHus B perucTpe co-
cTosHUSA npoueccopa. [Ana Bcex ocTanbHbIX NpepbiBaHUi HeoBXoanMo, YTobbl 3TOT pa3pan Gbin
YCTaHOBIIEH.

MexaHu3M npepbiBaHUIA OCYLLIECTBISIETCS eAMHbIM 06pa3oM M NPOUCXOAUT B CrieaytoLLen nocre-
JOBaTENbHOCTU:

* B pernctpe coctosiHus npoLieccopa AoMmKeH ObiTb B3BEAEH pa3psa paspeLleHust NpepbiBaHns
IE . MNpepbiBaHUS MO HaYanbHOMY MyCcKy, OT CTOPOXXEBOro TaMepa W Npu NepenonHeHNm
cTekoB OyayT BO3HMKATb HE3aBMCKUMO OT 3HadveHus paspsaa IE pernctpa cocTosiHuS.

* Mo BO3HMKHOBEHMM NPUYMHBI NPepbIBaHNS BblipabaTbiBaeTCs pagnanbHbli CUrHan, noaceeyun-
BaloLLMI (paKT BO3HUKHOBEHNSA NpepblBaHWS. LieHTparbHbIi npoLeccop pearupyet Ha PpOoHT
curHana npepbiBaHNs BO BpeMsi BTOPOM YeTBepTu dasbl BbIGOPKM 1 Aelumdpauum KOMaH-

Obl.

* LleHTpanbHbIA NpoLeccop, oTpearnpoBas Ha NpepbiBaHNE, OTMEHSIET BbINOSTHEHNE KOMaHAPb,
BblOOpKa KOTOPON Obifia y>ke OCyLeCcTBEHa, U NPUCTYNaeT K 06paboTke NpepbiBaHUS.

* B cTek KoMaHA nepenncbiBaeTCA 3HaYEHNE CYETUMKA KOMaH[, YKa3blBaloLee Ha TEKyLLYHo KO-
maHay. Ykasatenb creka komaHg ISP nepeBoamTcst Ha ogHy NO3MUMIO B CTOPOHY yBemnu4e-
HWSA agpeca. [py npepbiBaHNM NO Ha4yanbHOMY MyCKy 3anucy B CTEK KOMaH NPOUCXOAUTb
He ByaeT.

» B cTek gaHHbIX NnepenncbiBaeTcs 3Ha4YeHNE perncrTpa CoCcTosHMS NpoLeccopa Ha MOMEHT Bbli-
NONHEeHNs TeKyLlen koMaHabl. YkasaTernb cTeka gaHHbix DSP nepeBogutcst Ha ogHy noam-
L0 B CTOPOHY yBenuyeHust agpeca. [Npu npepbiBaHMM MO Ha4anbHOMY NycKy 3anmMcu B CTEK
AaHHbIX NpoucxoanTb He ByaeT.

B cyeTumnk KOMaHp 3arpykaeTcsi 3Ha4eHne, COOTBETCTBYHOLLLEE BEKTOPY AAHHOIO NpepbiBaHUS.
Llenecoo6pasHo B NamsTb KOMaHA No agpecy BeKTopa npepbiBaHWI 3anncbiBaTb KOMaHay
Ge3ycnoBHOro nepexoga Ha nporpammy o6paboTku AaHHOrO NpepbiBaHuUS.

 BbinonHsieTca koMaHnga, 3anMcaHHas no agpecy BekTopa npepbiBaHus. Ecnn a1o 6bin 6esyc-
NOBHbIN Nepexoa, BbINOMHAETCA Nepexoq Ha nporpammMy o6paboTku NpepbIBaHUS.

* B nporpamme 06paboTku npepbiBaHNs cnegyeT no3aboTUTbLCA O CHATUM CUrHana npepbiBaHus.
B cnyyae o6paboTku npepbiBaHUS MO NepenosiHEHUIO CTEKOB pekoMeHayeTcs nogatb Ko-
maHay RESET. [1ns cHATUA npepbiBaHns OT OPYrMX YCTPONCTB HEOOXOAMMO OCYLLECTBUTD
AEeVCTBUA, NpegHa3HayYeHHble NS CHATUS CUrHana npepbiBaHus B JAHHOM YCTPOWUCTBE.

e Ecnn ectb HeobX0OAMMOCTb COXpPaHEHUS KOHTEKCTa, crieayeT ucronb3oBatb komaHay PUSH
ANSi COXPaHEHUsI B CTEKe AaHHbIX MOMMMO PErncTpa COCTOSIHUSI 3HaYEeHUI HeoBXoaUMbIX
CnyebHbIX PerncTpos.

BpemeHHble anarpamMmbl npoleaypbl NpepbiBaHus NpuBeaeHsl Ha puc. 9. N3 pucyHka BUAHO, YTO
peakuusi Ha NpepbiBaHNe COCTaBMSAET TPU TaKTa TAaKTOBOW YacTOTbl NpoLeccopa.

BO3BpaT 13 NpepbiBaHNA OCYyLLECTBIIAETCA N0 KOMaHOe RTI. No komaHae BO3BpaTa U3 ripepbiBaHnA
MPONCXoanT BOCCTAHOBJ1EHNE N3 CTE€Ka JaHHbIX 3HA4YEHUA pernmcTpa COCTOSHUI N N3 CTEKA KOMaHA
COXpaHEeHHOro cHeT4YnKa KomaHa. I'Ipou,eccop nepexognT K BbINOJTHEHUIO NPOorpamMmmsbl, KOTopas Obina
nepepBaHa Mno npuxony curHana npepbiBaHUA. BpeMeHHbIe anarpamMmmbl BbINMOJIHEHUA KOMaHObIl
BO3BpaTa 13 npepbiBaHnNA npunBeaeHbl Ha puc. 10.
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w T Iy

INT
MNpepbiBaemas BK+/L BO NK 3P
MpepbiBaHne
(‘-ITGEWI% BekTopa) BK+1, 3C

1-9 komaHpa
06paboTky pepbiBaHUS BK+/, BO | UK 3P

®da3bl BbINONHEHUS KOMaHA;:
BK + [1 — BbiGopka komaHabl 1 ee gelumndpaums;
BO — BbIGopka onepaHaoB 13 NaMATU OAHHbIX;
UK — ncnonHutensHasa asa komangesl - pabota AIlY;
3P — 3anucb pesynbrata B NamsaTb AaHHbIX;
3CK — nepenucb HOBOro cYeTYMKka KomaHz B Criydae BbINOSIHEHHOIO nepexoaa;
3C — 3annckb B CTEKM KOMaHA, 1 JaHHbIX.

Puc. 9. [lvarpammbl npoueaypbl NnpepbiBaHWs KOMaHA,

CLC |

KomaHga RTI BK+/1 YCK+4C

1-9 KoMmaHOa
npepBaHHON BK+ BO MK 3P

nporpaMmmbl

2-9 KOMaHOa
npepBaHHOM BK+/, BO | UK 3P

nporpaMmmbl

dasbl BbINOMHEHNS KOMaHA,:
BK + [1 — BbiGopka koMmaHAbl 1 ee gelumndpaums;
BO — BbiGopka onepaHaoB 13 NaMATU OAHHbIX;
UK — ncnonHutencHasa asa komangpsl - pabota AIlY;
3P — 3anucb pesynsrata B NamsaTb AaHHbIX;
YCK — uTeHne agpeca Bo3BpaTta U3 cTeka KoMaHg;
YC[ — YTeHne HOBOro 3Ha4YeHus1 permcTpa CoOCTOSHNUS U3 CTeKa AaHHbIX.

Puc. 10. D,VlarpaMMbl BbINMOJIHEHNA KOMaHObl BO3BpaTa U3 npepbiBaHUA
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