Tema 11. YcTpoiicTBa M npuHUUNBI ynpasjienuss JBM

OcHOBHbBIE BONIPOCHI:

11.1. YcrpoiicTBa ynpaBiaeHuUs € KECTKON JOTUKOU pabOThI
11.2. MukpornporpaMMHO€E yIIpaBJI€HHUE
11.2.1. 'opu3oHTaIbBHOE MUKPOIIPOTPAaMMHUPOBAHKE
11.2.2. BeprukaiabHO€ MUKPOIIPOrpaMMHUPOBAHHE
11.3. [IpuHUIMIBI yIpaBICHUS
11.4. Ilpsamoii gocTyn K naMsTu
11.5. Cnoco6bl opraHu3aiii COBMECTHOU padoThl nepuepuitHbIX U
LIEHTPaJIbHBIX YCTPOMUCTB

JIro6as cucrema 0OpabOTKHM JTaHHBIX BCETJa pacCMaTpPUBAETCSl KaK COBOKYITHOCTb
TpPEX YCTPOUCTB:
® [aMsITH,
e ycTpoiicTBa 00paboTKHy;
® YCTPOMCTBA yNPaBJCHMS.

VYerpoiictBo ympasienus (YY) npeaHazHaueHO sl BHIPAOOTKH YIPaBIISIOIINX
CUTHAJIOB, HEOOXOIUMBIX JJIs BBIMIOJIHEHHS JTFOOOTO JICHCTBUSI, POUCXO/ISIICTO B CHCTEME
00pabOTKH JaHHBIX.

Knaceupukamusa YY:

1. Tlo cTpyKTypHOI OpraHu3aiuu:
e [lenTpanu3oBaHHbIC
e (CMeulaHHbIE — LIEHTPAJIM30BaHHbIE + MECTHBIE
e Hepapxuueckue (B BC)

2. Tlo TexHUYECKOW OpraHu3aluN:
e (C xecTKOH JIOTUKOW paboThI
e YCTpOUCTBAa MUKPOIIPOrPAMMHOTO YIIPABIICHUS

Brimonnenue oneparuii B MaliiHe CBOJUTCS K 3JIEMEHTApPHBIM MTPe00pa3oBaHUSIM
uHpopmauuu (repeaada UHGoOpMaALUU MEXAY y3JaMu B OJokax, CIBUT MH(OpMAaLMK B
y37ax, JIOTHUECKHE MOpa3psAHbIE Olepaliy, MpoBepKa YCIOBHM U T.A.) B JIOTMUECKHX
JNIEMEHTaX, y3Jdax M OJIOKaX MOJa BO3ACWCTBHEM (PYHKIHMOHAIBHBIX YIPABISIOLINX
CUTHAJIOB OJIOKOB  (YCTPOWCTB) ymHpaBieHHUs. OJeMEHTapHble IpeoOpa3oBaHus,
HEepas3IoXKKUMbIC Ha 00JICe MPOCTHIC, BHITIONHAIOTCS B TEUCHHE 00HO20 MAKMA CUSHAIO8
CUHXpOHU3ayuYu N Ha3bIBAIOTCA MuKpoonepauusavu (MHUO).

Takum 00pa3oM, MUKpOOTIEpaIlisi — HIEMEHTAPHOE JICHCTBHE, BBHITOJIHIEMOE TEM
WK WHBIM QYHKIMOHAIBHBEIM y31oM OBM. Habop wMukpoomnepanuii oOpasyer
MHKPONPOrpamMmmy.

M3BecTHBI Ba NOAX0AA K IOCTPOSHUIO JIOTUKH (OPMUPOBAHUS (DYHKIIMOHATIBHBIX
uMnysbcoB. OIMH U3 HUX — anapaTHBIN.

11.1. YcrpoiicTBa ynpaBjieHus € KeCTKOM JJOTHKO padoThI

B anmapaTtHbIX (CXEMHBIX) YCTPOWCTBaxX YNPABICHHUS KaXAOH Onepanuu
COOTBETCTBYET CBOM HaOOP JIOTMUECKUX CXEM, BBINOJIHEHHBIX Ha AUOAAX, TPAH3UCTOPAX U
T.JI. ¥ OIPEACIAIONINX, Kakoil pyHKInOHATBHBINA UMIYIbC (D) 1 B KAKOM TaKTe TOJIKEH
ObITh BO30YyXk7AeH. T.e. JlorHYecKHe cXeMbl BbIpadaThIBAlOT oONpeAeeHHbIE



(yHKIIMOHAIbHbIE CHTHAJIBI JIJIsl BBINOJHEHHUSI MUKPOONEPAIHii B onpenaeeHHbIe
MOMEHTbI BpeMeHH. Peanm3anuss MHUKpoOINepalyii JOCTHraeTcs 3a CYET OJHAKIbI
COEIMHEHHBIX MEX]Ty COOOM JIOTHYECKUX CXEM, IOATOMY KOMITHIOTEPHI C almapaTHbIM Y'Y
Ha3bBaloT DBM ¢ arcecmioil nozukoil ynpaenenus. ITo NOHITHE OTHOCUTCS K (PUKCAITAN
CUCTEMBI KOMaH]] B CTPYKTYpe cBsizeii DBM U 03Ha4aeT MPakTHUECKYIO He8O3MONCHOCHIDL
KAKUX-1U00 U3MEHeHUll 8 cucmeme KOMAHO KOMNbIOMepa Nocie ee U320mosieHUs..

Takoil mpuHUIMI YyNpaBiIEHUS OINEpalUsIMU MOJYy4YWs Ha3BaHUE ''akecTKOM'" Wam
"3anassHHOM'"' JIOTMKM U IIMPOKO IPUMEHSIETCS BO MHOTHX KOMITBIOTEPAX.

PaccmoTpuMm npumep GopmupoBanus GpyHKuHOHANbHOrO umnyisca (OU) B Takte
J-om omepany M MpH YCIIOBHH HAJIHYHs TEPETIONHEHUST CyMMAaTopa WIA B TaKTe I-OM
omepatmu N. Tpebyemoe pelicTBue OyaeT BBINOJIHEHO, €CJIM TMOAATh CHUTHAJIBI,
COOTBETCTBYIOLIME YKAa3aHHBIM KOJ[aM OIepaliy, TaKTaM U YCJIOBHSIM Ha BXoJibl cxeM U,
a BbIX0J1bI IocieqHux yepe3 cxemy UJIU coemuuuts ¢ popmuposarenem ®U (puc. 11.1).
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Puc. 11.1. ®opmupoBanue QyHKIIMOHATEHOTO UMITYIbCA

CymiecTByeT U ApYyrol NPUHIMI OpPraHU3ALMMU YNPABICHUS KOMIIBIOTEPOM, IMPHU
KOTOPOM KaXKJas KOMaHJa BBIMOJHSAEMON MPOTPaMMBbI SIBIAETCS OOpallleHHeM K Tak
Ha3bIBAEMOM MHKPOIPOIrpaMMe, CoepKalieil Ha0op MHKPOKOMAHA', yKa3bIBAIOIIHX,
kakre OU 1 B Kakoif Mocie10BaTeIbHOCTH HEOOX0IMMO BO30YXKAATh.

Hanpumep, Mukponporpammy o0pasyer Ha0op MUKPOKOMAH/L JUIS BHITIOJTHEHHS
KOMAaH/Ibl YMHOXEHHMS.

Jlro60e neiicTBHE, BEIIOTHIEMOE B ONEPALMOHHOM OJIOKE, OTIMCHIBACTCSI HEKOTOPOI
MUKpPOIPOrpaMMOIl U peau3yeTcsl 3a OAMH WIM HECKOJbKO TaKTOB. JJIEMEHTAapHas
dbyHKIIMOHANIbHAS OTlepallvs, BBIMOIHsAEMAas 33 OJIMH TAaKTOBBIM MHTEPBAJ U MPUBOIUMAS B
JIEUCTBUE YIIPABJISIONIMM CUTHAJIOM, Ha3biBaeTCsa Mukpoonepauuein (MHUO).

! MuxpokomMaHaa — COBOKYMHOCTh COBMECTHMBIX MHKPONPHKA30B, HHUIMHPYIOIINX
BBITIOJIHEHHE MUKPOOIIEpaIuu



T.e. kaX10l MHKpOONEpPalUd B KOMIIBIOTEPE CTAaBUTCS B COOTBETCTBUE CIIOBO
(uaM 4YacTh ciioBa), HaszbiBaeMoe MHKpokomanaoi (MUK), xpaHumoi B MOCTOSHHOM
MaMsTH, COCTABJISIONIEN HEOTHEMIIEMYIO 4acTh YY.

3anucaHHbIE B TMAMSITH MHKPOKOMAaHIbI OMPEIEISIIOT padoTy BCEX YCTPOMCTB
MaIluHbI, BBIOUpas B KaXKJAOM TaKTe HY)KHbIE COBOKYMHOCTH DJIEMEHTAPHBIX MAITMHHBIX
omepalfii, a MOCIeI0BaTEIbHOCTh MUKPOKOMAaH I 00ECIIEUYNBACT BBITIOJIHCHHUE 3aJIaHHOU
KOMaHJbl.

MukpokoMaHaa MOXKET COAEPKATh TPU YACTH:
® ONmepaTHMBHYIO, B KOTOPOW YKa3bIBAIOTCSA YIPABISIONIME BXOIbI BCEX
WCIIOHUTENbHBIX YCTPOUCTB MAIINHBI,
® a/IpecHYI0, ONPEICISIONIYI0 apec CIENYIOUEH MUKPOKOMAaHAbI ¢ Y4€TOM
YCJIOBUH JIOTUYECKUX MEPEX0I0B (TIepeaay yupaBieHus);
® BpPEMEHHYIO, OIIPEACIIAIONIYI0 BPEMS BBIITOTHEHUS MUKPOKOMAH/IBI.

[Ipn 3TOM KOJ KOHKPETHOW OIEpalMy IIPOTPAMMBI COBIIAJAET C aAPECOM IEPBOM
MHUKPOKOMAaHbl COOTBETCTBYIOIIEH MUKPOIIPOTPAMMBI.

Takol moaxox NoJy4rs1 Ha3BaHUE MUKPONPOrPAMMHUPOBAHUA WM ''XpPaHUMOM
JOruku''. B MUKpOnporpaMMHOM KOMIIBIOTEPE JIOTMKA YIPABIEHUS PEATU3YETCs HE B
BUJIE DJIEKTPOHHOW CXEMBbI, a B BUJE 3aKOJMPOBAHHOW HMH(OpMAIUU, HAXOMSIICHCS B
KaKoM-JIH0OO perucTpe.

11.2. MukponporpaMmMHoe ypaBJjieHne

Wnes muxpornporpaMMupoBaHHusl, BbickazaHHas B 1951 r. Yunkcom, Hamuia
IIMPOKOE NMpuMeHeHne B MamunHax cepur IBM 360, korna mosiBUIMCH HaIE)KHBIE U
obicTponeiicTBytomme 3Y Ui XpaHeHHs ~ MHUKPOIPOrpamMMbl. 3a  cyeT
MHUKPOIPOTPAaMMHOT'O YIPABJICHUS MOSIBUIACh BO3MOXHOCTb AMYIALUU CHUCTEMBI
KOMaHJ cTapbix Mozeneii OBM.

JlocTaTO4HO  AOATO HENPaBWIBHO IOHUMAINCh 337a4d W BBITOJBI
MUKPOIPOrpaMMUPOBAHUS.

[leHHOCTP MUKPONPOTrPAMMUPOBAHMS CUUTANACh B TOM, YTO Ka)JbIi
NoTpeOUTENh MOXKET CKOHCTpYUpoBaTh cebe n3 MUK HyxHbI eMy Habop oneparuit
B KOHKpPETHOM 3amade. 3amMeHa HAOOpPOB KOMaHJ JOCTUTANach OBl 3aMEHOM
uHpopmaruu B 3Y 6e3 kakux-11bo nepeaenok B anmnaparype. OQHAKO B ’TOM CiIydae
MPOTrpaMMHUCTy HEOOXOAuMO ObUIO OB 3HATH BCE TOHKOCTH pPabOTHI HMHXKEHEpa-
pa3zpaboTurka KOMIBIOTEpAa. A OCHOBHAas TeHACHIMS pa3BuTus OBM B cBsizu ¢
aBTOMAaTH3allel MpPOrpaMMUPOBAHUS COCTOMT B TOM, YTOOBI OCBOOOAMTH
IPOrpaMMUCTA OT AETAJbHOTO U3yYEHUS YCTPOUCTB KOMIBIOTEPA U B MAKCUMAJIbHOM
CTCTMICHH TMPHUOMU3UTh S3bIK KOMIIBIOTEpPA K s3BIKY 4enoBeka. [loatomy
MUKPOIPOTPaMMHbBIE KOMIIBIOTEPHI CUUTATHN TPYIHBIMU IS [TOJIb30BATEIIS.

MuxkponporpaMMHBIH TPUHIUI TPHOOPET aKTYaITbHOCTH, KOT1a ObLIH:

e CO37aHbl OJHOCTOPOHHHUE (uHMTaroure) ObicTpozeicTByomue 3Y ¢ MalbiM
UKJIOM MaMsITH;

® MUKpPONPOrpaMMHUPOBAHUE CTAJO pacCMaTpUBaTbCA HE KAK CPEACTBO
MOBBIIICHUSI THOKOCTH MPOTPaMMHUPOBAHUS, & KaK METOJ IIOCTPOCHUS CUCTEMBI
yIOpaBleHUsT  MPOIECCOPOM,  YIAOOHBIM [y HMH)KEeHepa-pa3pabdoTyuka
KOMIIBIOTEpA.



[IporpaMMucT B cBoeil paboTe MOXKET W HE IMOJ03pEBaTh O MHUKPOIPOrPAaMMHOM
CTPYKType KOMIIBbIOTEpPA M MCIIOJIB30BaTh BCE CPEJICTBA MPOrPaMMHOI0 oOecredyeHus U
SI3BIKU IIPOTrPAMMHUPOBAHUS caMoro BBICOKOTO YPOBHSI. Hcnonb3oBanue
MHKpPOIPOTPaMMHOTO MPUHIIMIIA TTO3BOJISIET 00JIETYnTh pa3padOTKy U U3MEHEHUE JIOTHKH
nporeccopa.

C mnosiBI€HMEM NPOrpaMMHOIO JOCTyHa K COCTOSHUIO IIpolieccopa Iocie
BeInmotHeHusa kKaxaon MUK obOecrieunBaercss BO3MOKHOCTH CO3JAaHUS SKOHOMHUYHOMN
CUCTEMbl aBTOMATHYECKOW JTUArHOCTUKU HEUCIIPABHOCTEW U MOSIBIISIETCS] CIIOCOOHOCTh K
AOMYJISLUY, T. €. K BBIIOJHEHHIO Ha JaHHOM DBM mporpamMMmsbl, COCTaBIEHHOM B KOJax
KOMaHJI IPYroro KOMIObIOTEpa. JTO JOCTHTaeTCsl BBEACHUEM JOMOJIHUTEIBHOTO Habopa
MUK, cOOTBETCTBYIOIINUX KOMaHaM dMYJIUPYEMOr0 KOMIIBIOTEPA.

Otn BO3MOKHOCTHU CIOCOOCTBYIOT PacIpoCTpaHEHHIO METOJ0B
MUKPOIIPOTPAMMHPOBAHUS IIPU MOCTPOEHUHU Y'Y B COBPEMEHHBIX KOMITBIOTEPAX.

CtpykTypHasi cxema MHKpOIporpaMMmHoro Y'Y mpencraBieHa Ha pucynke 11.2.
[IpeoOpazoBaTens ajapeca MHUKPOKOMaHAbI IpeoOpa3yeT KOJ oOlepalud KOMaHJBbI,
IPUCYTCTBYIOLICH B JaHHBII MOMEHT B pErUCTpe KOMaHJ, B HadaJbHBIA ajapec
MUKpPOIIPOTPAaMMBI, PEANM3YIOIIEH [NaHHYI0 ONEPALUI0, a TaKXE OINpEeNeIsieT aapec
CIEAYIOIE MUKPOKOMAaHbI BBIIOJIHIEMOM MHUKPOIPOIPAMMBI 110 3HAYEHUIO aJApECHOU
YaCTH TEKYLIEH MUKPOKOMAaH/IbI.
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Puc. 11.2. ®yHkuoHanbHas cxeMa MUKPOIIPOIPaMMHOTO YCTPONUCTBA YIIPaBIICHUS
(YCi - ympaBnsronue CUrHaibl, BEIpadaTbIBaeMble YCTPOHCTBOM YIIPABICHHUS)

Kak yxe orMedanochk, MUKpPONIPOrpaMMa 3alKchIBaeTcs B CIELUATU3UPOBAHHYIO
namsITh YY — NaMsTh MUKPONPOrpaMM MM MUKPOKOMAH/.

Kaxnpiit  pa3psiq  BBIXOJHOTO Koja Takoro 3Y  ompenenseT MOsBICHUE
ompeieNIeHHOro (PYHKITMOHATLHOTO CUTHAJA YIIPaBIICHHUS.

Cnocod ynpagnenua onepayuamu nymem nocie006amenbHO20 CHUMbIGAHUA U
unmepnpemayuu mukpoxomano uz 3y (Hanbosnee 4acTo B BHJIE MUKPOIPOIPaMMHOTO
3V ucnons3yloT OBICTPOACHCTBYIOMIME MPOTPAMMHUPYEMBIE JIOTUYECKHE MATPHIBI), a
TaKXKe HCIOJIb30BaHUS KOJOB MHMKPOKOMaHA s TeHepauud (yHKIHMOHAIbHBIX



YIPaBJISIIOIIAX CHUTHAJIOB HA3bI6AION MUKDPORPOZPAMMHBIM. KOMIBIOTEPBI C TakUM
crocoOOM yNpaBiIeHHUs] OOBIYHO HAa3bIBAIOT MHUKPOIPOIPAaMMHBIMU MM C XpaHUMOMU
(rnOKoil) TOTMKOM yIpaBIEHUsI.

K MukpomnporpamMMam npeabsBisioT TPeOOBaHUS (PYHKIUOHATBHOI MOJTHOTHI 1
MHMHHUMAJIbHOCTH.

IlepBoe TpeGoBaHHe HEOOXOAMMO Ui OOECIEUYEeHHUs] BO3MOXHOCTH pa3pabOTKU
MHUKPOIIPOrpaMM JIOOBIX MAITMHHBIX ONIEpaLii, BTOPOE CBS3aHO C )KeJIaHUEM YMEHBIIHUTD
00BeM UCTIOIB3YyEeMOT0 000PYAOBAHHUS.

B nenom, mpuHOMI MHKPONPOTPAMMHOTO YIPaBJIEHUS BKIKOYACT CICAYIOLINE
IIO3ULINHN:

1. moGas onepanus, peaanu3yemas yCTPOHCTBOM, SIBISETCS MOCIIE0BATEIHHOCTHIO
AJIIEMEHTAPHBIX JEHCTBUM - MUKPOOIIEpALUi;

2. JUIs yOpaBlIEHUS TOPSAJIKOM CIEIOBAaHUS MHUKPOOIEpalil HCIOIb3YITCS
JIOTUYECKUE YCIIOBUS,

3. mpoliecc BBINOJHEHUs ONepaluid B YCTPOHCTBE omNuchiBaeTcs B (dopme
aNropuTMa, IMPEACTABIIEMOT0 B TEPMHUHAX MUKPOONEPALMN M JOTMYECKHUX
YCJIOBHM, HA3bIBAEMOI'0 MUKPOIIPOrPaMMOM;

4. MUKpoOIporpaMMa HCIOJIb3yeTcs Kak ¢opma TMpeacTaBieHUus (yHKIUH
YCTPOWCTBA, HA OCHOBE KOTOPOH ONPENEIAIOTCA CTPYKTypa W TOPAIOK
(GYyHKIMOHUPOBAHUS YCTPOIICTBA BO BPEMEHHU.

[IpyHIMDT ~ MUKPOIIPOrPaMMHOIO  YIpaBlieHuss — oOecnednBaeT  T'MOKOCTb
MHUKPOIIPOLECCOPHON CHCTEMBI U MO3BOJIIET OCYIIECTBIIATH MPOOIEMHYIO OPUEHTALUIO
MUKpO- 1 MUHHOBM.

CyIecTByIOT Ba BU1a MUKPOIIPOTPAMMHOTO YIIPaBICHUS:

® 20puzonmanvHoe MUKPORpOZpAMMUpPOSAHUe (cxemMa ¢ MHHUMaJIbHBIM
KOJAMPOBAaHUEM, KOTZIa TPeOyeTCsl MOCTHYh MAaKCUMAaJIBHOW CKOPOCTH PabOTHI
npoiieccopa);

® gepmuKanvHoe  MUKPORPOZPAMMUPOSAHUEe  (UCTIONB3YIOTCS  CHUJIBHO
3aKOIMPOBAHHBIC KOMAH/IbI, HO CHUKEHBI allllapaTHBIE 3aTPaThl HA 00pabOTKy
MUKPOKOMAaHN).

11.2.1. 'opu3oHTa/ILHOE MUKPONIPOTPAMMHUPOBAHME

[Ipn TOPU3OHTAIILHOM MHKpPOIIPOTPAMMHPOBAHUN — Kaxkjaomy paspsay MUK
COOTBETCTBYET OIPEACIICHHAs MHUKpPOOIIEpaIlvs, BBHINOJNHSAEMAass HE3aBUCUMO  OT
COJIEp)KaHMsI IPYTUX Pa3psioB. MUKpoIporpaMma MOKET ObITh MPEACTABICHA B BHJIC
MaTpHIbl n Xm, rae n — yucio ®U, m — komuyectBo MUK, T. €. cTpoka COOTBETCTBYET
oxuoit MUK, a cronben — ogroit MUO (puc. 11.3).
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Puc. 11.3. Mukpormnporpamma npu ropu30HTaIbHOM MUKPOTIPOTPAaMMHUPOBAHUHT

[Tpumepnsble 3Hayenus paspsanoB MUK npusenens! Ha puc. 11.4.
1 2 3 4 ) 6 7 8 9

Puc. 11.4. 3nauenue pazpsgos MUK (MUO):

1 — ramenue cymmaTopa; 2 — railieHue yKaszarels NepernojaHeHus; 3 — oOpaTHbIN
KOJ CyMMaTopa; 4 — ralieHue perucTpa MHOKHUTENS YACTHOTO; 5 — MHBEPTUPOBAHUE 3HAKA;
6 — cIBUT COAEPKUMOTO CyMMAaTopa BJIEBO; / — CABUT COAECP)KMMOTO CyMMaTopa BIIPABO;
8 — yBenuueHue coAepKUMoro cymmaropa Ha 1; 9 — utrenue u3 3Y B cymmarop.

Hanuuue "1" B nepeceuennn kakoi-mubo CTpoku U cTosd1a o3HavaeT nocbiky @1
B naHHyto MUK, a Hanuuue "0" — ero orcyrcTBUE.

Pazmemenue "1" B Heckonpkux paspsigax MUK o3HauaeT BHINMOJHEHUE HECKOJIBKUX
MUO ognoBpemenno. Koneuno, Bo30yxaaembie MO n0mKkHBI OBITH COBMECTUMBI.

[lycte, Hampumep, paspsansl 9-paspsanoii MUK npuHumaror cregyroume
3Hauenusi: 001001101. Torma, ecnu 3amaHHble pa3psibl COOTBETCTBYIOT CEMAaHTHKE,
ykazanHo# Ha puc. 11.3, To MUO, onpenensemsbie paspsaaamu 9, 7 u 6, HECOBMECTUMBI.

Hns pacmmmpenust Bo3moxkHocted MMUMK wmHOrma ucnonap3yr0OT MHOTOTaKTHBIN
npuHiun ucnonHenuss MUK. Tpu 3Ttom kaxaomy paspsay IpUCcBauBaeTCs HOMEp TaKTa,
B KOTOPOM BBINOJHAETCS cooTBeTcTByromas emy MUO, 1. e. 31ech Bce COBMECTHMBIE
MHNO umeroT onuH HOMEpP TakTa. Bce ocTalbHBIE TAKThl HYMEPYIOTCS B IOPSAKE HX
€CTECTBEHHOT0 BbINoJIHeHUs. OiHaKko yHHBepcanbHyto HyMepauuio MO B MUK ykazats
3aTPYAHUTENBHO.

JI0CTOMHCTBA TOPU30HTATILHOTO MHUKPOIIPOTPAMMHUPOBAHUS :
® BO3MOYKHOCTbh OJJTHOBPEMEHHOTO BBIMOJIHEHUS HECKOJIBbKUX MUO;
e npoctora popmupoBanus ®U (6e3 cxem memudparmn).

Henocrarku:

e Oonpmias anmuHa MUK, tak xak uncino ®U B cOBpeMEHHBIX KOMIbIOTEPAX
JIOCTUTAET HECKOJILKUX COT, U COOTBETCTBEHHO OO0JBIION 00BeM 3Y mis
xpanenuss MUK

® u3-3a OrpPaHUYEHHH COBMECTHMMOCTM OIEpallMii, a Takke H3-3a
MIOCJIEJOBATENILHOTO XapaKTepa BBIIOJIHEHUS aJTOPUTMOB OIlE€paluil JIMILb
HeOonpmast vacth paspsanoB MUK Oyner coxmepxars "1". B ocHOBHOM



MaTpuna Oyner coctoath u3 Hyile. HeaddextuBHoe ncnonn3oBanne 3Y
HPUBEIIO K MaJIoMy pacrpoCcTpaHEHUIO TOPU30HTAIBHOTO
MHUKPOIIPOTPaMMHUPOBAHUSI.

11.2.2. BepTukajabHOe MUKPOIIPOrPAMMHMPOBAaHHE

IIpn BepTUKabHOM MHKponporpamMMmupoBaHun kaxnaas MUO onpenensiercst He
COCTOSIHUEM OJJHOTO pa3psija, a JBOMYHBIM KOJOM, COAEPKALIMMCS B OIIPEIEICHHOM I10J1€
MUK. MukpokomMaHa HECKOIbKO HATOMUHAET opMaT OOBIYHBIX KOMAH/I.

OTau4rie COCTOUT B TOM, YTO:
® BBINOJHAETCA OoJiee dneMeHTapHoe aeiicteue — MO BMecTo onepanuu;
e anpecHas 4acTh (B OOJBIIMHCTBE CIIy4aeB) OMPEACIAeT He SUeHKy aMsITH, a
OTIEPAIIMOHHBINA PETHCTP MPOIECcopa.

®opmar MUK npu BepTHUKaIBHOM MHUKPONPOrPpaMMHPOBAHUM IPUBEAEH Ha
puc. 11.5.
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Puc. 11.5. ®opmar Beptukansuoit MUK

Ilona P1 u P> B agpecHor uvactu MUK yka3piBaloT nBOoMuYHBIE HOMeEpa
OINEPALlMOHHBIX PErUCTPOB, COAEPKUMOE KOTOPBIX Y4acTBYET B ofHOW omepauuu. OnHO
U3 MOJIEH SIBJISETCS OAHOBPEMEHHO M aJpecoM pe3ysbrarta. Takum oOpa3oMm, peanusanus
apumernueckor mnm sormdeckon MUO, ykazannoit B manHoit MUK, moxer ObITH
BeIpakeHa popmyioit (P1) ® (P2) —» P1, wiu (P2) ->P1, rie ® — cumsosr MUO.

Jliis MUK o6paienust k maMatu nojie P1 yka3bIBaeT peructp, Kyaa NpuHUMAeTCs
uH(popmanus, a P2 — peructp, coaep:KkuMoe KOTOPOTo SIBISIETCS aapecoM obparnieHus kK 3Y.
VYkazannsiii popmatr MUK He ennHCTBEHHBII.

Kaxxnas MUK BeimonHsier cnenyroniye QyHKINM:
e yKa3bIBaeT BeInoyHsAeMYy0 MUO;
e ykasbiBaet crnenytouryto MUO uepes 3aganue "cnenyroiero ajapeca';
e 3a1aeT npoaokuTesbHocTs MUK;

® YKa3bIBACT JOIMOJHHUTCIBHEIC )ICﬁCTBPISI — KOHTPOJIb U T. 1.

O6wrun0 B cnmoBe MUK uMmeroTcsi 4eThipe 30HBI, COOTBETCTBYIOIINE YKa3aHHBIM
dbynkiusaM. Boo6iie roBopsi, HEKOTOpPBIE U3 30H MOTYT YKa3bIBAThCS HESIBHO, HATIPUMED,
BbIOOp ouepenHoili MUK MoOXeT OCylIecTBIATBCA U3  CIEAYIOIIEH  A4YEHKH,
npoaomkuTenbHocTh MUK MokeT ObITh omnipenesneHa oquHakoBoi ais Bcex MUK u T. 1.

[TepBbiME ~ KOMIBIOTEpAMH C  MHKPOIPOTPAMMHBIM  YIPABJICHHEM  CpPEIU
oreuecTBeHHBIX IBM Obutn: MUP, HAUPU, cpenu 3apybexubix — IBM/360, Spectra 70
(70-b1e TOMBI).



BriBon:
e (CymecTBYIOT JBa MMOJX0/Ia K peaau3alii yIpaBstoero 0j10ka mporeccopa

e AnmapaTHyto peamuzanuu Y Y 3¢ (heKTrBHEE HCII0B30BaTh, €CIIM Ha MIEPBOM IIaHE
OBICTPOAEICTBIE KOMIIBIOTEPA

VYV Ha KecTKOH JIOTUKE UMEIOT CJIOKHYIO HEPETYISIPHYIO CTPYKTYpY, KOTopasi TpedyeT
CIECUANIbHON pPa3pabOTKU MJi KaXKJIOW CUCTEMbl KOMaHJ M JIOJDKHA MPAKTHYECKU
MOJIHOCTBIO TIEpepadaThIBaThCS MPH JTFOOBIX MOIUMUKAIUSIX CHCTeMBbI KoMaHA. B To ke
BpeMsi OHO HMEET JIOCTATOYHO  BBICOKOE  OBICTPOJCHCTBUE,  OMNpeesieMoe
OBICTPOJCHCTBUEM UCIIOJIB3YEMOT'0 AIIEMEHTHOT0 Oa3uca.

e MuxkponporpammHoe YV UCHONB3YETCsA, €CIM Ha IEPBbIA IUIAH BBICTYIAET
TpeGoBaHKE THOKOCTH pearu3alui KOMaHI.

YCTpolCTBO yNpaBi€HUs], PEATTM30BAHHOE 110 MUKPOIPOTPAMMHOMY MPHUHIIMITY, MOXKET
JIETKO HACTpamBaThCs HAa BO3MOYKHBIE U3MEHEHUS B ONEPALIMOHHON YacTU KOMIBIOTEPA.
[Ipu 3TOM HacTpo¥ika BO MHOTOM CBOJUTCS JIMIIb K 3aMEHE MUKPOIIPOTPAMMHON MaMSATH.
Onmnako YV storo tTumna o0jafar0T XyAITUMHA BPeMEHHBIMH ITOKA3aTEJISIMHU 10 CPABHEHHIO
¢ YV Ha )KEeCTKOM JIOTHKE.

Jlnst peanuzaruy Y'Y 3TOro THIma HeoOX0UMO MPUMEHEHHE OBICTPOCHCTBYIOIIHNX
3V Hebounbmoro o0béMa (HECKOJIBKO THIC. CIIOB) C BpeMEHEM 00palieHus, COu3MEPUMbIM
C BPEMEHEM BBITIOJTHEHHUSI JIEMEHTAPHBIX OIepalliii B UCTIOJHUTEIbHBIX YCTPOMCTBAX.



11.3. IlpyHOMnbI ynpasjeHus nepudepuiiHbIMHI YCTPOICTBAMH

BbluncnurensHble  MallMHBL, I[TOMMMO IPOLECCOPOB U OCHOBHOM MaMsATH,
o0Opa3yronux ee A1po, COoAepKaT MHOTOYMCICHHbIE nepudepuiinsie yctpoiicrea (I1Y):
BHEIIHKE 3anoMuHarome ycrpoiictsa (B3VY) u yctpoiictBa BBoga/Beioaa (YBB).

[lepenaua undopmanuu ¢ nepudepuitHoro yctpoiictea B OBM Ha3biBaeTcs
onepanueit BBoaa, a nepeaada uz IBM B IV - onepanueii BeiBoja.

[IponsBoautensHOCT, U 3dexkTuBHOCTE OBM  ompenensioTcss HE TOJBKO
BO3MOXXHOCTSIMU €€ mpoueccopa u xapakrepuctukamu OII, HO u coctaBom IIY, ux
TEXHUYECKUMH JIaHHBIMH U CII0COOAMU OpraHU3alliy UX COBMECTHOM paboTsl ¢ DBM.

B o6mem cinydae 11st opranu3anuy U poBeAeHUs 0OMEHa TaHHBIMU MEXIY TBYMS
yCTpOICTBaMU TpeOYIOTCS clelnalbHbIe CPeACcTBA:
® CrelUalbHbIC YIPABISIIONINE CUTHAJIBI U UX MTOCJIEI0BATEIbHOCTH;
® YCTpOMCTBA CONMPSIKEHHUS;
® JIMHUU CBS3H;
® [POrpaMMbl, peanu3yrome 0OMeH.

Becp 3TO0T KOMILUIEKC JMHMH W INHH, CHIHAJOB, JJIEKTPOHHBIX CXEM,
AJITOPUTMOB W INPOrpamMM, IpeIHA3HAYECHHbIH JJs1 OCYILIEeCTBJIECHHA OOMeHa
uH(popmanueil, Ha3bIBaeTcs uHmepgeiicom.

B 3aBUCHUMOCTH OT THIIA COEAUHIEMBIX YCTPOUCTB Pa3IN4arOTCs:

e BHyTpeHHHUi uHTepdeiic IBM (nampumep, nuTepdeiic CUCTEMHON IUHBI,
HM/), npennazHauyeHHbIN AJ1s1 CONPSIKEHMS 3JIEMEHTOB BHYTPU CUCTEMHOI'O
61oka [IDBM;

e uHTepdeic BBOAA-BBIBOAA - Ul CONPSDKEHUs PA3IMYHBIX YCTPOWCTB C
CHUCTEMHBIM OJIOKOM (KJIaBUATypOW, NPUHTEPOM, CKAHEPOM, MBIIIBIO,
JUCIUJIEEM U JP.);

e uHTepdeiicbl MEeKMAIIMHHOIO 0o0OMeHa (i1 oOMeHa MEXIy pa3HbIMU
MallMHaMH) [peJHa3HayeHbl Ui COMpsDKEHUs pa3iauuHbix  OBM
(manpumep, npu o0pa3oBaHUU BBIYMCIIMTEIIBHBIX ceren,
MHOTOIPOLECCOPHBIX U MHOTOMAIIMHHBIX KOMILJIEKCOB);

o uHTepdeiichl "yesioBeKk — MammnHa'" — 1 oOMeHa nHGopMaIuen MexIy
4yesoBeKkoM 1 OBM.

Ecnu wunTepdeiic obecneunBaeT OOMEH OJHOBPEMEHHO BCEMHU pa3psaaMu
nepeaaBaeMoi HHGOPMAIMOHHON €IMHUIIBI (Yallle Bcero 0aiTa MM MalluHHOTO CJIOBA),
OH Ha3bIBAETCS MapalIeIbHBIM HHTEPGEHCcOM.

Buyrpennnit  uHTepdeiic IOBM  Bcerma gemaercs  mapayuIeNbHBIM WM
MOCIIe/IOBATeNIbHO-TIAPAJIETIbHBIM ~ (€CIM  OJHOBPEMEHHO  IepefaeTcsi He  BCS
uH(opMalMOHHAs €TMHUIIA, & €€ YaCTh, COJICPrKaIllas HECKOJIBKO IBOMYHBIX Pa3psaoB).

HNuTepdeiicbl MexxMAIIMHHOTO 00MeHa 00BIYHO MOCJIeI0BaTe/bHbIE, B KOTOPBIX
oOMeH nHpopmarueil pou3BOIUTCS 10 OAHOMY OUTY IOCIEI0BATEIBHO.

JIns mapajiesIbHOr0 M MOCJIe0BaTebHO-NAPA/LIeJbHOr0 HuHTepdeiica
HEOOXOAMMO, 4YTOObI  y4aCTHUKHM OOIIEHHS ObUIM  CBSA3aHBl  MHOTOXKUJIBHBIM
uHTepdeiicHpiM KabeneM (KOJMYECTBO >KWJI He MeHbIle YHCJIa OJIHOBPEMEHHO
nepeaaBaeMbIX pa3psiioB — OMTOB). B mocienoBaTeibHbIX HHTep(elicax ydaCcTHUKU



0OI1LIeHUsI CBSI3BIBAIOTCS IPYT C APYTrOM OJAHO-BYXITPOBOIHOM JIMHUEH CBSI3U, CBETOBOJIOM,
KOAKCHAIBHBIM KabesieM, paluOKaHAIOM.

Jlns kaxaoro uHTepdeiica XapakTepHO HAJTUYUE CICIMAILHOTO aIapaTypHOTro
komruiekca (puc. 11.6).

Yerpofierso | [Tepesaramx E Mpueminx | VYerpodicTeo

Puc. 11.6. Mecto untepdeiica B annapaTypHOM KOMILIEKCE

B 3aBHCHMOCTH OT UCIIOJIB3YEMBIX IPY OOMEHE IPOrPAMMHO-TEXHUUYECKUX CPEJICTB
uHTepdeiichl BBOJA-BBIBOJA JENATCA Ha JBa YPOBHS: (DU3MUECKHH M JIOTHYECKUI

(puc. 11.7).

ANTOPHTMHYECKHE A3BIKH
BEICOKOTO YPOBHA

lpafisepst BBONa-BRIBOAA

Jlormaeckh
[Npepumanus DOS YpoResE
BloS DroteckHit
YPOBCHE

ObMeH wepes NOPTHI BBOMA-
BBIBOMA C TIOMOLIBIO KOMAH
IN u OUT

[Nepudepuiinnie
yctpoficTsa

Puc. 11.7. Jlornueckuii u ¢pusnyeckuii ypoBHU UHTEP(]EiicOB BBOJa-BHIBOIA

B 3aBucumMocTH OT CTemeHH Y4acTHsi HEHTPAJIbHOIO Mpoleccopa B oOMeHe
JTAHHBIMU B HHTEpdeiicax MOT'YT UCIIOJIb30BAThCS TPU CHOC00A YIIPABICHUSI OOMEHOM:
® PpEXHUM CKaHMPOBAHUs (TaK Ha3bIBACMbI ""aCHHXPOHHBIH'" 00MeH);
® CHHXPOHHBII 00MeEH;
® MpPSAMOM A0CTYN K MAMSATH.

Pesxxum ckanupoBanus ("acMHXPOHHBIH' 00MeH)




Jns BHyTpeHHero mHTep(deirica DBM pexum CKaHMpPOBAHHSA MPEILyCMaTPHBACT
OIpoc ILEeHTpalbHbIM nporeccopoM [IY: roroBo naum oHO K OOMEHy, €clii HET —
npoxoinkenue ompoca 1Y (puc.11.8).

Omneparysi nepecbUIKH JaHHBIX JIOTUYECKH CIHUIIKOM MPOCTa, YTOObI 3(pPeKTHBHO
3arpy’KaTh CJIOXHYIO OBICTPOACHCTBYIOINIYIO anmapaTypy npoieccopa, B pe3yjiabTaTe yero
B PEKHMME CKAaHMUPOBAHUSI CHUKAETCS MPOU3BOAUTENbHOCTh BBIYUCIUTEIbHON MAIlIUHBI.

Bwmecre ¢ Tem nipu nepechuike 6J10Ka JaHHBIX MPOIECCOPY MPUXOIUTCS IS KaXKT0H
CJIMHUIIBI TepeaBaeMbIX JaHHBIX (0T, CIIOBO) BBITIOJHATH JOBOJIHHO MHOTO KOMAH]I,
yTOoOBI O0OecneunTh Oydepusanuio [IaHHBIX, TpeoOpa3oBaHue (HOPMATOB, TMOACYUET
KOJIMUECTBA NIEPEIaHHbIX JaHHBIX, (HOPMHUPOBAHUE aIPECOB B MAMSITH U T.11. B pe3ynbrare
CKOpPOCTh TIepelayll JaHHbIX TpH TMepechUike OJIOKa JaHHBIX JaXke depes
BBICOKOITPOU3BOIUTEIBHBIN TPOLIECCOP MOXKET OKa3aThCS HEMPUEMIIEMOU ISl CHUCTEM
yIpaBieHus1, paboTaIINX B peaJTbHOM MaciiTade BpEMEHH.

o

Yreume COCTORHMA
oy

Puc. 11.8. Aaroputm cKaHUpPOBaHUS

Pexum ckaHMpOBaHMS yIpoUlaeT IMOATOTOBKY K OOMEHy, HO HMEeT paj
HEJOCTATKOB:
® [IpoLIECCOpP MOCTOSIHHO 3a/IeUCTBOBAH U HE MOYKET BBIIOIHSATH IPYTyI0 padoTy;
e 1pu BbICOKOM ObicTpozeiicTBuu 1Y mpoueccop He ycneBaeT OpraHu30BaTh
0OMEH TaHHBIMU.

CHHXPOHHBIN PeKUM

B cunxponnom pekume LI BBIIOTHSAET OCHOBHYIO POJIb IO OPraHU3aluu OOMEHa,
OJIHAaKO, B OTJINYME OT peXUMa CKaHUPOBAaHMs HeE kJeT roroBHocTH 11V, a ocymectsiser
npyryro padoty. Korga Bo3HuKaeT He0OX0AMMOCTh BO B3aumojeicteuu ¢ [1Y, BHemHee
YCTPOUCTBO € MOMOIIBI0 COOTBETCTBYIOIIETO MPEephIBaHUS OOpariaeT Ha ceOsi BHUMaHHUE

III1.

Jlyis OBICTPOro BBOJA-BbIBOAA OJIOKOB JAHHBIX M pa3rpy3kd Mpoleccopa OT
yIIpaBIICHHS OTIEPANMsIMH BBOA-BbIBO/Ia UCIIONB3YIOT MPAMOii qoctyn k namsatu (DMA
— Direct Memory Access).



11.4. IIpsimoii 7OCTYN K MaMSITH

B pexume mpsamoro aoctyna K NaMATH HCIOJIb3YETCS CHELUAIM3UPOBAHHOE
YCTPOHCTBO — KOHTpoJuIep npsamoro gocryna k nmamaru (KIIIII), koropsii nepen
HadajioM oOMeHa mporpammupyetcs ¢ nomoimbio L[IT: B Hero mepemarorcsi ampeca
OCHOBHOHM NaMATH M KOJMYECTBO IepenaBacMbIX NaHHbIX. 3areMm LI oTkmrowaercs or
KIIAII, pa3pemuB emy aBTOHOMHOE (DYHKIIMOHUPOBAHUE, U 10 OKOHUYAHUSI OOMEHA MOXKET
BBINIOJHATE JIpyryto pabory. O6 oxkonyanuun oomena KIIJIII coobmaer nponeccopy. B
stom ciydae yuactue LII1 kocBennoe. O6men Beaet KIT/II.

Ha puc. 11.9 npuBenena cxema B3auMOJIEUCTBHS yCTPOMCTB MUKPOTIPOLIECCOPHOI
cucreMsl B pexume TT/I1

o 1llMHBt cHCTEMHOM MATHCTPASTH

. oIl
Misponpoueccop (I
—l Ly
Janpoc Ha : :
saxsar CM
Konrponnep Bremuee
Inon HICTBO
Tomrsepacaenne i o

saxsara CM

Puc. 11.9. BzaumogeiicTBue ycTpOHCTB B peKUME MPSIMOTO JOCTYIA K TaMITH

[Tpsmoit noctyn x namsatu (ITIIT):
® 0CBOOOXKIAET MPOLIECCOpP OT YIIpaBJICHHs OlepalusiMu BBOAAa-BbIBOJIA;
® [I03BOJISIET OCYLIECTBJIATH I[APAUIEIbHO BO BPEMEHU  BBHIIIOJIHEHUE
MPOLIECCOPOM MPOrpaMMbl ¢ OOMEHOM JaHHBIMH MeXIy BHY u ocHoBHOM
aMATBIO;
® MIPOM3BOAUT OOMEH JaHHBIMH CO CKOPOCTBIO, OTPAaHMYMUBAEMOU TOJIBKO
MPOMYCKHOM CITIOCOOHOCTHIO OCHOBHOM MaMsTH U BHY.

[Ipu pabotre B pexume mnpsimoro goctyna Kk namsatu KIIAIl BeimosHsieT
ciaenywoume GyHKuum:

® [PUHUMMAET 3aMpoC HA MPSIMOM JAOCTYNl K TMaMsITH OT BHEIIHETO
YCTPOWCTBA;

e (opmupyeT 3anpoc MUKPOIIpoIieccopy Ha 3axBat mmH CM,;

® [PUHUMAET CUTHAJ, NOATBEPXKIAOIIMNA BXOJ MHUKpPOIpOILECCOpa B
COCTOSIHUE 3axBaTa (mepexoja B Z-COCTOSIHUE, PU KOTOPOM IIPOLIECCOp
OTKJIFOYAETCS OT CUCTEMHON MarucTpain);

e (opmupyeT curnai, coodmaromuii BHY 0 Hauaje BBIOJTHEHUS ITUKIIOB
[IALL;



BbIIAET Ha IIMHY aJpeca CUCTEMHON maructpanu ajapec sueiiku OII,
IpeJHa3HAYE€HHON /11 0OMeHa;

BbIpA0AThIBAET CHUTHAJIbI, OOECIEUMBAIOUINE YIIpaBJI€HUE OOMEHOM
JTAHHBIMU;

no oxonyanuu [T/II1 kouTposep mmbo opraHu3yeT MOBTOPEHHUE LIUKIIA
[TATT, mu6o npexpamaet pexxuMm [TI1, cHumas 3anpockl Ha Hero.



11.2. Cnoco0bl OpraHM3aluM COBMECTHOIl padoTbl nepudepuiiHbIX Hu
LHEHTPAJIbHBIX YCTPOHCTB

Casa3b 1Byx OBM u BHemHero ycrpoiictsa uiu AByx 9BM apyr ¢ apyrom Moxer
OBITh OPraHU30BaHa B TPEX PEKUMAX: CUMNIEKCHOM, ROJIYOYNIEKCHOM Y OYNIIEKCHOM.

B cumnnexcnom pesrcume nepenaya JaHHBIX MOXKET BECTUCHh TOJBKO B OJHOM
HAIpPAaBJICHUU: OJIMH MEepeAaeT, APYroi MPUHUMAET.

Ilonyoynnekcusiii pesxcum 103BOJISET BBIMOJIHATD MOOUYEPEAHBIA OOMEH JaHHBIMU
B 000WX HampaBleHUsX. B KaKIplii MOMEHT BpEMEHU Tepe/iada MOKET BECTUCH TOJBKO B
OJIHOM HallpaBJICHUH: OJIMH TMepefaeT, Apyrod mnpuHumaer. M moka mnepenaya He
3aKOHYWJIACh, MPUHUMAIOIIUA HUYETO HE MOXKET COOOIIMUTH MEpeNaroIieMy. 3akaHInBas
nepenavy, nepeaaromas 9BM nepecbuiaeT NpUEMHON CHEIMATBHBIA CUTHAI "IEPEX0XKY
Ha npueM" (wim npocTo "mpuem" — Kak BBINISIAUT 3TOT CUTHAJ, AOJKHBI "TOrOBOpUTHCA"
MEXIy co00M KOMMYHUKAIIMOHHBIC MPOTPAMMBI). DTOT CUTHA JOJKEH OBITh M3BECTEH
obenm DBM, T.e. cUTHam OKOHYAHMs CBSI3M JIOJDKEH BBINVISIIETh OAMHAKOBO y DBM,
HaXOJAIIUXCSA HA CBSI3U. 3aT€M OHU MOTYT MOMEHSTHCA POJISIMU. DTOT PEXUM SIBIISIETCS
caMbIM MpocThiM. Ecnu Bo Bpems nepeaaun B npueMHod DBM Bo3HMKIA HemITaTHas
cuTyalus (MosSIBIJIACh OIMOKa B MEpe/1aBaeMbIX JaHHBIX, KOMMYHHKAIIMOHHASI TporpaMMa
He ycrena o0padoTaTh MPUHATHIN OalT A0 MOCTYIUIEHUS CIIEAYIOIIEro, MPU pacreyaTke
MPUHUMAEMbIX JTaHHBIX OJHOBPEMEHHO C MPUEMOM 3aMsi1o Oymary B MpUHTEPE U Jp.), TO
npuHuMaromias OBM HecrocoOHa cooOmUTH 00 3TOM MEpearolie 10 MOSIBICHUS
CUTHaJa OKOH4YaHMs Tniepenaud. Bces umudopmanus, nepenaBaemasi IMOCHE MOSBICHUS
HEIITaTHOM cuTyanuu, Tepsercs. [locne ycTpaHeHus: HEMoJa oK Nepenayy MpUuXOIuTCs
noBTOpsATh. [loaToMy mipu oOmMeHe OonbiiuMu 06beMaMu WHMOPMAITH PUXOTUTCS BCE
nepeaBaeMble JTaHHBIC JEIUTh HA OJIOKM M KOHTPOJHMPOBATH MPOXOKICHUE KaXKIOTO
65oka. OO1iee BpeMs oOMeHa HHPOpMAIIUEl TTPU 3TOM BO3pACTaeT.

ﬂynﬂeKCHblﬁ percum 1103BOJIACT BECTHU IICpCaady U IIpUEM OAHOBPCMCHHO B IBYX
BCTPCYHLIX HAIIPABJICHUAX.

B cummuiekcHOM pexrme MOXKET OBbITh OCYIIECTBIIEHA CBSI3b, HAIPUMEP, MEXKIY
OBM u npunTepom, kiaBuatypoit 1 IBM, unu 9BM u aucrieeM, a Takxke MEXKIY ABYMs
OBM, HaxosgIMMUCS BCET/Ia B OJTHOCTOPOHHEH CBSI3U.

J71st opranu3aluy CUMILIEKCHOTO peKUMa HEOOX0IMMO, YTOOBI TTepeJaTYMK OTHOU
OBM Obl1 cBsI3aH ¢ NpUEMHUKOM Apyroii 9BM nByxXnpoBOAHON JTMHUEN CBS3H.

,HJ'IS[ OpraHu3alMH1 NOJIYAYIJIICKCHOTO peXHUMa MOXHO IPUMEHHUTH.

e uOO cCHeUUaIbHOE KOMMYTALIMOHHOE YCTPOMCTBO Yy Kaxaod OBM,
IIEPEKIIIOYAIOLIEE JIMHUIO CBS3U C BBIXOJA NIEPEIaTyMKa Ha BXOJ IPUEMHUKA
u o0parHo,

e 100 JIMHUIO CBSI3U C OOJBIIMM KOJUYECTBOM IIPOBOAOB (HAIpHUMED,
TPEXIPOBOJHYIO, B KOTOPO! OJMH IIPOBOJ CBA3BIBACT IEPEIATUUK IIEPBOI
OBM c npueMHuKOM BTOpOil. J[pyroil mpoBoJ CBSA3bIBAET IPUEMHUK NIEPBOU
OBM c nepegaTuukoM BTOPOM, a TPETHl sIBISETCS OOUIMM IPOBOAOM U
Ha3BIBACTCS UHDOPMAYUOHHAS 3EMI5L).

Jlns opraHuzanuy JTyIUIEKCHOTO pEeXMMa HEOOXOIMMO, 4YTOOBI ammapaTypHbIe
cpencTtBa (B COCTaB KOTOPHIX BXOAMT M KaHal CBs3M) 00€CHedMBaId BO3MOXKHOCTD
OJIHOBPEMEHHOW Mepeaud HMHPOpMAlMU BO BCTPEUYHBIX HampaBieHusX. Hampumep,



JNYTJIEKCHBI PEXUM MOJKET ObITh peanu3oBaH IpH cBsizu DBM c mpuHTepoMm, eciu
JIONIOJIHUTENILHO K HMH(OpPMAlMOHHOM CBA3M KaHal o0ecrnedyuBaeT Iepenavy
YIPaBIISAIOIIEr0 CUTHAJIA TOTOBHOCTH NpuHTepa (curnai DSR).

Compsikenue OBM ¢ kaHajaoM CBS3M  OCYIIECTBISIETCS C  IOMOILBIO
nocnenosarenbHoro (RS-232) unu napannensnoro (Centronics) untepdeiica, Kaxaplil U3
KOTOPBIX MOXET O00ecneunTh padoTy CONpATaeMbIX YCTPOWCTB B JIOOOM U3
PAacCMOTPEHHBIX PEKUMOB - BCE 3aBHCUT OT THMA HCIOIB3YEeMOTO KaHaja CBS3H H
TEXHOJIOTUH €T0 UCIIOJIb30BaHUSI.

Croco6, ¢ moMoIlIpl0 KOTOporo uHTepdeiic obecriedynBaeT CBA3b B 3aJaHHOM
pEeXXHUMeE, HA3BIBACTCS NPOMOKOIOM:

o Ilporpammubiii_nporokoa XON/XOFF ocHOBaH Ha HCIOJIb30BaHUU
MPOrpaMMHO WJIM ammapaTypHo-peann3yembix curHaioB XON (kog ASCII
17d wmm 1lh) u XOFF (kox ASCII 19d wmm 13h), BeIpabaThiBaeMbIX
IIPUHUAMAIOLIUM YCTPOHUCTBOM.

e IlporpammHuo-annaparypHsliii nporokoj RTS/CTS ucnone3yercs st
CUHXpOHHOTO oOMeHa uH(oOpmalmeil (Bce paHee paccCMOTpPEHHbBIE
MIPOTOKOJIBI PeaIn30BaIi aCHHXPOHHBII 00MeH) Mexay DBM u ee BHEIIHUM
yCTpOWCTBOM. B  COOTBETCTBMM € 3TUM TNPOTOKOJIOM HPOU3BOAMTCS
B3aMMHOE OMOBEIIEHHE B3aUMOJCHCTBYIOIINX YCTPOWCTB O BBIITOJHEHHBIX
uMH JAeicTBUAIX ¢ momoiisio curramoB; DTR (Data Terminal Ready) —
"9BM rotoBa k Beixoay Ha cBsa3b'", DSR (Data Set Ready) — "BHueminee
yctpoiictBo ToTtoBo", RTS (Request To Send) — "OBM roroBa k oOMeHy
undopmanueit" u CTS (Clear To Send) — "T'oToB k 0OMeHY".

UYetsipe ynpasmstomux curdana: DTR, DSR, RTS, CTS BeipabatsiBatorcss 9BM u
BHEUIHUM  YCTPOMCTBOM.  AHaiu3  NOCTYIUBIUMX  CUTHAJIOB  IPOU3BOJIUTCS
KOMMYHHKAllMOHHOM ITporpaMMou. [lepenaBaeMble JaHHBIE B CHHXPOHHOM PEKUME MOT'YT
CONPOBOXKIATHCA YIPABIISIIOIIUM CUTHAJIIOM OT IIEPENAIOIIET0 WIIK IPUEMHOTO YCTPOICTBA
(TXD - Transmitted Data u RXD — Received Data cooTBeTcTBEHHO).

B cHHXpOHHOM IyNJIEKCHOM PEKUME B3aUMOJICHCTBYIOIINE YCTPOCTBAa paboTatoT
HanOosiee »¢h(PEeKTHBHO, TaK KaK BBIPA0OTKAa OOJBIIOTO KOJMYECTBA YIPABJISIOIMIMX
CUTHAJIOB TIO3BOJISIET WM ONEpPaTHBHO HH()OPMHPOBATH APYr npyra o0 YCHEIIHOCTH
BBITTOJIHEHUS KXKJIOTO IIara.

JIns  B3aMMOJEWUCTBUSL CO CJIOXHBIMH BHEIIHUMH  YCTPOMCTBAMH MOTYT
IpeyCMaTPUBATHCS W JIOMOJHUTEIbHBIC CUTHAJIBI, HAPUMEp, JUISI MOJEMa IPOTOKOI
DTS/CTS conepsxur- curnansl: DCD (Data Carrier Detected) — "Ectb Hecymias yactora"
u RI (Ring Indicator) — "Wnaukatop 3BoHKa", uHpopmupytomuii 3BM, uro mo
TeneOHHON JTMHUH, TIOJKIIOUEHHON K MOJIEMY, MOCTYIMIIA CUTHAJIBI BHI30Ba (3BOHKA),
T.€. DJICKTPUYCCKHE CUTHAJIBI, TAPAMETPhl KOTOPHIX OTIMYAIOTCS OT HECYIIICH.

Jlns Toro 4roObl oOecneunTh B3amMmojeiicTBue DBM mo Hambosiee CIIOKHOMY
nporokonry DTS/CTS, nocnenoBarensHbiii uHTepdeiic RS-232 npenycmarpuBaer oOMeH
BCEMU NIEPECUNCICHHBIMUA CUTHAJIAMH.

Ho ToT e muTepdeiic mo3BosiseT peann3oBaTh OOMEH U IO JIOOOMY APYyromy
MPOTOKOIYy, Hampumep, mnporokony DTR, nmns KOTOporo B CHMILIEKCHOM PEXUME
TpeOyeTcs IBYX- UM TPEXIIPOBOHAS JINHUS CBSI3U.
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