Tema 4 (Ilosmop mamepuana I-20 cemecmpa)
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1.06wme npnHUUNbI PYHKLUOHANTbHON N CTPYKTYPHOM
opraHu3sauuu 3BM

3J’ICKTpOHHBIC BBIYUCIIUTCIIbHBIC MAIIIMHBI BKJIIFOYAKOT, KPOME annapaTypHoﬁ 4aCTu u

nporpammuoro obecrieuenus (I10), 6ompiioe KomMuecTBO GYHKIIMOHATBHBIX cpeAcTB. K HUM

OTHOCSTCS KOJIBI, C IIOMOIIbIO KOTOPBIX 0OpabaTeiBaeMast HH(OpMAIIH IPEICTABISACTCS B
nudpoBoM BuU/IE:
e apudmeTHyecKre KOAbI - IS BHIIOTHEHUS apu(METHUECKUX TpeoOpa3oBaHuit
YHCI0BOI MH(pOpMAaIHH;
® TIOMEXO- 3alIUIIECHHbIE KOJbI, UCIIOIb3YEMbIE JIs 3allUThl HH()OPMALIUU OT
HCKaKCHUII;
e KO0/bl (OPMBI, OTIPECIAIONINE, KaK JOJKHA BRITIISACTh 0OpadarriBaemasi B JBM
uHpOpMaLUs Ipu 0TOOpaXKEHNUH; IIUPPOBBIE KO aHAJIOTOBBIX BEJIMYMH (3BYKa,
“XKUBOTO BHJICO”) | JIp.
Kpome konoB, Ha ¢pyHKIIMOHHpPOBaHHEe DBM 0Ka3bIBalOT BIUSHUE:
® AJNTOPUTMBI UX (POPMHUPOBAHKS M OOPAOOTKH,
® TEXHOJIOTHSI BBHIITOJHEHUS Pa3IMYHBIX MPOLENyp (HanmpuMep, HayalbHOM 3arpy3Ku
OTICPAIIMOHHON CUCTEMBI, IPUHITON B CUCTEME TEXHOJIOTHH 00pabOTKH 3a1aHui
MoJIb30BaTeNeH u 1Ip.);
® CrI0CcOOBI UCIOIB30BAHUS PA3TUYHBIX YCTPOMCTB U OpraHu3aIus uX padboTsl

(HarpuMmep, opraHu3alysl CUCTEMBI IPEPHIBAHUI WJIM OpraHU3alys MPSMOro 10CTyna

K ITaMsITH),

® yCTpaHEHHE HETaTHBHBIX SIBJICHUH (HampuMep, TaKUX, KaK parMeHTalus NamMsITH) 1

ap.

byneMm cuurath, 4TO KOZBI, CUCTEMA KOMAH/I, AITOPUTMBI BBIITOJIHEHUS MAILIMHHBIX
oTepanurii, TEXHOJIOTUS BBIIOJHEHHS PAa3IMUHbIX MpoLeayp U B3aumoeiicTeus hard u soft,

CI0COObI UCTIOIB30BAaHUS YCTPONCTB MPU OpraHU3aI[Mi KX COBMECTHOI pabOThI, COCTABISIONINE

uzaeosioruio pyHkurnoHuposanusi OBM, o0pa3yroT GyHKIMOHATBHYIO opranuzanuio SBM.

PeanuzoBana naeonorus ¢pyHkurnoHuposanus 9BM MoxeT ObITh O-pa3HOMY:
"  anmnaparypHbIMH,
" [IPOrpaMMHO-aNIapaTypHbIMHU WIHA
"  [IPOrpaMMHBIMH CPEACTBAMH.



[Tpu anmapaTypHO# ¥ MPOTpaMMHO-aNNIapaTypHOH peaanu3aii MOTYT ObITh TPUMEHEHBI
perucTpsl, AemudpaTopbl, CcyMMaTOpPhI; OJIOKH KECTKOTO alMapaTypHOIro yIpaBIeHUs WIIN
MUKPOIIPOTPAMMHOTO C YIIPaBICHUEM MOANPOrpaMMaMu (KOMILIEKCAMU MUKPOOTIEPAIIHIA);
YCTPOMCTBA UM KOMILIEKCHI YCTPOICTB, pealn30BaHHbIE B BI/I€ aBTOHOMHBIX CUCTEM
(IporpaMMHPYEMBIX HIIU C KECTKUM YIIPABICHUEM) H JP.

[Tpu mporpaMMHO# peaau3ali MOTYT ObITh TPUMEHEHBI Pa3IMYHbIC BU/IbI IPOTPAMM -
00paboTUYHNKY IPEPHIBAHU, PE3NACHTHBIE WM 3arpy’kKaeMble ApaiBephl, COM-, €Xe- MM St -
porpaMMel, bat- gaitsl u ap.

Bynem cuutath, 4To crocoObl peanuzanuu GyHkuii 9BM cocTaBisiOT CTPYKTYPHYIO
opranuzaruio DBM. Torga snemenTHas 6a3za, QyHKIIMOHAIBHBIC Y3JIbI U yCTporicTBa DBM,
MPOrpaMMHBIE MOIYITH Pa3IUYHBIX BUOB (00pabOTYHKY MpephIBaHUMN, ApaiiBEphI, cOm-, €xe-,
tsr-mporpammel, bat-haitsier u 1p.) SIBASIOTCS CTPYKTYPHBIMUA KOMITOHeHTaMu DBM.

[Tpu cepbe3HBIX KOHCTPYKTUBHBIX pa3nuuusx IBM MoryT ObITh COBMECTHUMBIMH, T.€.
MPUCTIOCOOICHHBIMU K paboTe C OJJHUMH U TEMH K€ ITporpaMMaMu (npoepammuas
Cco8MeCmuUMOoCmyb) Y TIOTYYCHHUIO OJHUX U TEX KE PE3yNbTaToB Mpu 00paboTKe OJTHOM U TOM *Ke,
OJIHOTHUITHO TIpe/icTaBlIeHHON nHpopmanuu (ungopmayuonnas coesmecmumocms). Ecnu
anmaparypHasi 4actb OBM nomyckaer ux 3JIeKTPUUECKOE COSAMHEHUE AJII COBMECTHON pabOThHI
U TIpeycMaTpUBaeT 0OMEH OJMHAKOBBIMU MOCIIEI0BATEIILHOCTIMU CUTHAJIOB, TO UMEET MECTO U
mexnuyeckas coemecmumocms IBM.

CoMmectumbie IBM M0MKHBI UMETh OJTMHAKOBYIO (PYHKIIMOHATHHYIO OpTraHU3aIUIO:
nH(OpPMaAITMOHHBIE 3JIEMEHTHI (CUMBOJIBI) TIOJDKHBI OJIMHAKOBO MPEJICTABISATHCS MPU BBOJIC U
BbIBOJIe M3 DBM, cuctema KoMaH[ J0KHA oOecrieunBarh B 3TuX DBM monydeHne oquHaKOBBIX
pe3yabTaTOB IIPH OJMHAKOBBIX MPeoOpa3zoBaHugX HHMopMaIuu. PaboTol Takux MaIiuH JOKHBI
YIPaBISATh OJUHAKOBBIC WM (PYHKIIMOHAIBHO COBMECTUMBIC OTICPAIlMOHHBIC CHCTEMBI (a s
ATOTO JAOJKHBI OBITH COBMECTHUMBI METOIbI U aJITOPUTMBI INIAHUPOBAHUS U YIIPABJICHHUS pabOTOM
anmnapaTypHO-IIPOrPaMMHOTO BBIUYUCIUTEIBHOTO KOMIUIEKCa). AnmapaTypHble CpeACTBa JOTKHBI
MMETh COTJIACOBAHHBIE MUTAIOIIME HAMPSHKEHU S, YACTOTHBIE TapaMETPhl CUTHAJIOB, a TJIABHOE -
COCTaB, CTPYKTYPY H MOCJICOBATEILHOCTD BRIPAOOTKH YIPABJISIOIIUX CUTHAIOB.

2.0praHusauusa dyHkuMoHupoBaHusa ABM ¢ marnctpanbHowm
apXUTEKTypoun

OBM npeacraBnser co00i COBOKYITHOCTh YCTPOICTB, BBIITOJHEHHBIX Ha OOJIBIINX
MHTETPaJIbHBIX CXeMaX, KaKAas U3 KOTOPBIX UMEET CBOE (QYHKIIMOHATIbHOE Ha3HAYCHUE.
KommuiekT HHTerpanbHbIX CXeM, U3 KOTOPBIX cocTouT DBM, HazbIBaeTCs MUKPONPOYECCOPHBIM
Komniekmom. B cocTaB MUKPOTIPOIIECCOPHBIX KOMIUIEKTOB BXO/AT: CHCTEMHBIH TaiimMep,
mukponporeccop (MII), comporieccopbl, KOHTPOIUIEP MPEPHIBAHUI, KOHTPOJUIEP MPSIMOTO
JIOCTYyTIa K TaMATH, KOHTPOJUIEPHI YCTPOHCTB BBOJA-BBIBOJIA U JIP.

Bce ycrpoiictBa DBM nensitcs Ha yenmpanvhsie U nepugeputinvie. LleHTpanbHBIE
YCTPOMCTBA MOJTHOCTHIO AIEKTPOHHBIC, IEPUPEPHIHBIC YCTPOHCTBA MOT'YT OBITh JINOO
AIIEKTPOHHBIMU, JTNOO NMEKTPOMEXAHUIECKUMU C IIEKTPOHHBIM YIIPABICHUEM.

B nieHTpanbHBIX yCTPOWCTBAX OCHOBHBIM Y3JI0M, CBSI3BIBAIOIIIIM MUKPOITPOIIECCOPHBIN
KOMILIEKT B €IUHOE 1IEJI0€, ABISETCS cucmemHas mazucmpans. OHa COCTOUT U3 TPEX Y3JIOB,
Ha3bIBaeMbIX MmuHaMu: muHa ganabiX (1), muHa anpeca (I1IA), mmua ynpasienus (IITY). B
COCTaB CUCTEMHOM MarucTpajii BXOIAT pCruCTpPhI-3alllCIIKU, B KOTOPBIX 3aAlIOMUHACTCA
nepeaaBaeMasi HH(popMaus, IMHABIE HOPMUPOBATEIH, IIMHHBIC apOUTPBI, ONTPEICIISIONTIC
OUYEPEIHOCTh JOCTYNA K CHCTEMHOUN MarucTpaiiu, u Jp.



Jloruka paboThl CHCTEMHOI MarucTpaii, KOJIUYECTBO pa3psiioB (JIMHUIN) B IIMHAX
JIAHHBIX, aJipeca U yIpaBJIeHUs, IOPAJOK pa3pelieHnss KOH(DINKTHBIX CUTYalNi, BO3SHUKAIOIINX
IpY OJTHOBPEMEHHOM OOpAIeHUH PA3IUYHBIX YCTpoiicTB OBM K cucTeMHON Marucrpai,
00pasyroT urmepgeiic cucmemHou WUHBL.

B cocmas yenmpanvnvix ycmpoiicme IBM BXOIAT: LEHTPaIbHBIN IPOLECCOP, OCHOBHAS
HaMsITh U PsAJ] TOTOJIHUTEIbHBIX Y3JI0B, BBITOIHSIOMUX CIIY)K€OHbIE (DYHKIIUU: KOHTPOJLIEp
IpepbIBaHUM, TaliMep U KOHTpoJuIep npsiMoro nocrymna kK namstu (ITIT).

Ilepughepuiinvie ycmpoticmea nenstcst Ha npa Bua: gnewrnue 3Y (HMJI, HTM I, HMJI)
u ycmpoticmaa 8800a-evieooa (YBB): xnaBuatypa, TucCIuield, IpuHTEpP, MBIIIb, aIalTep KaHAIOB
ces3u (KC) u np.

VYnpasmsromas padotoit 9BM nporpamma nepe HauyaJloM BBITIOJHEHUS 3arpyKaeTcs B
OCHOBHYIO MaMATh. AJIpec EPBOM BBINOIHIAEMON KOMAaH/IbI IEPEIACTCS MUKPOIPOLIECCOPY U
3allOMUHAETCS B CUETUNKE KOMaH/.

Hauano paboTs! nporeccopa 3aKiI04aeTcs B TOM, YTO aIpec U3 cYeTYMKa KoMaH[ (B
KOTOPOM BCET/Ia XPAHUTCS a/IpeC OUEPEHON KOMaH/bl) BHICTABIISIETCS Ha IIMHY aJpeca
cUCTEeMHOM MarucTpanu. OMHOBPEMEHHO Ha IIMHY YIPABICHUS BBIIAETCS KOMAaHIa: BBIOOPKA
u3 OII, xoTopast BOCHPMHUMAETCSI OCHOBHOM NMaMAThI0. [1o1ydnB ¢ IIMHBI yIIpaBIECHUS
CHUCTEMHOM MarucTpajly KOMaHay, OCHOBHAsI IAMATh CYUTHIBAET aIpeC C IIUHBI apeca, HAXOIUT
SIYEUKY C 9TUM HOMEPOM U €€ COACPKUMOE BBICTABIIAET Ha IIMHY JAaHHBIX, a HA IIUHY
YIIPaBJICHUS BBICTABISIET CUTHAN O BBIIIOJIHEHUN KOMaHAbl. [Iponeccop, moiydus 1o mmHe
yIpaBJieHUs cUrHai 00 okoHuaHuH padoTsl OI1, BBOAUT YKCIIO C HIMHBI JaHHBIX HA
BHYTpEHHIOI0 Maructpaib MII 1 yuepe3 Hee nepechliacT BBEACHHYIO HH(OPMALIMIO B PETUCTP
KOMaHJI.

B perucrtpe koMaH moxy4eHHass KOMaH/a pas/ieisieTcs Ha KOAOBYIO U aJIpECHYIO YacTH.
Koxa koman bl mocTymnaeT B OJIOK yIpaBiIeHHs Ui BEIpaOOTKH CUTHAJIOB, HacTpanBatoumx MII
Ha BBINOJIHEHHE 3aJaHHON OTepaluy, U Ui ONpeesieHns aJpeca cleayomeil KoMaH bl
(KOTOpBIH cpa3zy 3aHOCHUTCS B CYCTUYMK KOMaH). AJpecHast 9acTh KOMaH/Ibl BBICTABIISETCS HA
MIMHY agpeca cucteMHou maructpaiu (CM) u conpoBoskiaercs curiaioMm Beioopka u3 OIl na
muHe ynpasieHus. Beiopannas uz OIl undopmanus yepes MUHY JaHHBIX TOCTYIaeT Ha
BHYTpEeHHIOI0 Maructpaib MII, ¢ koTopoit BBoguTcs B aprdmMeTnueckoe ycTpoictso (AY). Ha

O9TOM 3aKaH4YHBACTCs IIOAT'OTOBKA MII x BBITTOTHEHHIO Oorecpanru, 1 HAYMHACTCA €€ BBIIIOJTHCHUC
B AJLY.

Pe?)y.]II:TaT BBITIOJIHCHHUA OIICPAallU BBICTABJISACTCA MUKPOIIPOICCCOPOM HA MIUHY JAaHHBIX,
Ha IIKHY aapeca BoicTaBisiercs aapec Oll, mo koTopoMy 3TOT pe3ynbTaT Heo0X0IMMO 3aHcaTh,
a Ha IUMHY ynpaBieHUs BeicTaBisieTcss komanaa 3anuchk B OIl. [TonyuuB ¢ mmHbI ynpaBieHus
komaHy, Ol cuuTeIBaeT aapec U TaHHBIE C CUCTEMHOM MarucTpajiv, OpraHu3yeT 3alHuCh
JAaHHBIX IO YKAa3aHHOMY aJIpCCy U MOCJIC BBIITOJHCHNUA KOMAaHAbI BHICTABJISACT HA IIUHY
yIpaBieHUs CUTHaI, 0003HaYaronIMi, 4To Yncio 3anucano. [Ipoueccop, MOIy4yuB 3TOT CUTHAM,
HauMHaeT BEIOOPKY OuepeTHONM KOMaH bl BEICTABIISIET a/Ipec U3 CUETYMKA KOMaH]l Ha IIHHY
anpeca, Gopmupyer komanay Bbioopka u3 OIl Ha mmHE ynpaBiaeHUs U T.1.

B xaxzoM nukie, noiaydyuB KOMaHAy B PETUCTP KOMaH/ U BBIIEIUB KOJ OIEpALUH,
MIPOLIECCOP OIpPENENsIeT, K KAKOMY yCTPOUCTBY OHa oTHOCUTCs. Ecnu koMaHza ToyKHa
BBIIOJHATLCA IMTPOUCCCOPOM, OPraHU3yCTCA €€ BBINMOJIHCHUC 1O OITMCAHHOMY IUKITY. Ecmu xe
KOMaHJa peHa3HayeHa Jyisl BBITIOJIHEHUS B IPYyroM ycTpoiicTBe DBM, nieHTpaibHbIN
npoueccop (LIIT) nepenaer ee cooTBeTCTBYIOEMY YCTpoHCcTBY. [Ipoliece nepengaun KoMaH bl
JIPyrOMYy YCTPOMCTBY IpeaycMaTpuBaeT cieayromue nerctsus: L{I1 BpicTaBiseT Ha UHY
anpeca CM aznpec nHTEpeCyOIIero ero ycrpoiictaa. [1o mmnuam yrnpasineHus nepeaaeTcsi CUTHAI
MOMCK ycTpoiicTBa. Bece ycrpolicTBa, MOAKIIOUEHHBIE K CHCTEMHON MarucTpaiiy, MOJIyYuB 3TOT
CUTHAJI, YUTAIOT HOMEP YCTPOMCTBA C IIMHBI a/Ipeca U CPAaBHUBAIOT €TI0 CO CBOMM HOMEPOM.



VYcerpolicTBa, 1Sl KOTOPBIX 3TH HOMEpa HE COBIAJIAIOT, HA 3Ty KOMaHy HE Pearupyor.
YCTpoiCTBO ¢ COBITABIIMM HOMEPOM BBIpA0ATHIBAET CUTHAJI OTKJIMKA 110 IMHE yrpasiaeHus. L1,
MIOJIyYUB CUTHAJI OTKJIMKA, B IPOCTEHILIEM Cilydae BHICTABIISIET UMEIOLIYIOCS Y HETO KOMaHy Ha
LIMHY JAHHBIX U COITPOBOKIAET €€ M0 NIMHE YNPABICHUS CUTHAJIOM Mepeaal0 KOMaHAy.
[Tonyuus curnan o npueme koMassl, L{I1 mepexoauT K BEIIOIHEHUIO 0YEPEIHON CBOEH
KOMAaH/Ibl, BBICTABJISS HA IIMHY aJpeca COAECPKUMOE CUETUNKA KOMaH/.

B Gornee clioKHBIX ciy4asix, MOJIYYUB CUTHAII, YTO YCTPOHCTBO OTKIMKHYJIOCH, IPEKIE
yeM nepenaBaTh komaHay, LI 3anpammBaeT ycTpoicTBO O €ro COCTOSTHUM. TeKyIee COCTOSTHUE
YCTPOMCTBA 3aKOJMPOBAHO B OAliTe COCTOSIHUSA, KOTOPBIA OTKIIMKHYBIIIEECS YCTPOHCTBO
nepenaet npoueccopy uepes LLJI cucteMuoi maructpaiu. Eciin ycTpoicTBO BKIIFOUEHO U
TOTOBO K paboTe, To OalT COCTOSHUS - Hy/IeBoi. Hannure B HeM eJMHULl CBUIETEILCTBYET O
HEIITaTHOH cuTyanuu, kotopyto LI meitaeTcst mpoaHalIu3upoBaTh U B HEOOXOAUMBIX CIy4asx
M3BEILAET OIIEPaTOPa O CIOKUBILIEHCS CUTYaIUH.

B3aunmoneiicteue MII ¢ BHENTHUMH yCTPOHCTBAMHU NMPETYCMATPUBAET BBITOJTHEHUE
JIOTUYECKOM MOCIE0BATEIbHOCTH AEUCTBUM, CBA3aHHBIX C IIOMCKOM YCTPOKCTBA, ONPEACIICHUEM
€ro TEXHUYECKOTO COCTOSHUS, 0OMEHOM KOMaH1aMH U UH(opManuei. Ita Jjoruyeckas
IIOCJIEI0OBATEIbHOCTD ACUCTBUI BMECTE C YCTPONCTBAMHU, PEAIM3YIOLIUMU €€, II0JIy4HIIa
Ha3BaHUE unmepghelic 6600a-6b16004.

JUi pa3nuuHbIX yCTPONUCTB MOTYT UCIIOJIb30BATHCS Pa3HbIE JJOTMYECKHE
MOCJIEIOBATEILHOCTH ICUCTBUH, TOATOMY UHTEP(EICOB BBOIa-BHIBOJIa MOYKET B OJTHOM M TOH
xe OBM ucnonap30BaThCs HECKOJIBKO. ECiin X yaeTcsi CBECTH K OJJHOMY, YHUBEPCAIbHOMY, TO
Takoil nuatepdeiic HazpiBaeTcs cmandapmuvim. B IBM PC ects nBa cTangapTHBIX HHTEpdEiica
s csizu LI ¢ BHEIIHUMH ycTpoicTBaMHU: napasuienbHblii (Tuna Centronics) u
nocsieoBareNnbHbIi (Trma RS-232).

HHTepdeiichl MOCTOSHHO COBEPILICHCTBYIOTCS, IOITOMY € MOsIBICHHEM HOBBIX DBM,
HOBBIX BHEIIIHUX YCTPOMCTB U JaK€ HOBOI'O IPOrPaMMHOI0 00ecIieueH!s MOSBIISIFOTCA U HOBBIE
uHTepdeiicel. Tak, B mporpaMMHOM obecrieueHu , pa3paboTaHHOM BeIyLIIMMH (PUpMaMu, Bce
IIMpPEe UCTIONB3YyeTcss HOBbIN uHTepdeiic Plug and Play (Bxitoun u urpaii), KOTOpbIi
npeaHa3HaueH Ui 00JIerdeHus] CHCTEMHOM HacTpoiku DBM npu moIKIt0ueHUN HOBBIX
YCTPOMCTB, K MaIlIMHE. DTOT UHTEP(DENC MO3BOJISAET MOAKIIOYUTE C TIOMOIIBIO KaOeJsi HOBOE
YCTPOKMCTBO, a nocie BkioueHust OBM ee nporpamMmmHoe obecriedeHrne aBTOMaTuIeCKH
OIpeieNsIeT COCTAB MOAKIIIOYEHHBIX YCTPOMCTB, MX TUIIBI B HACTpaUBaeT MAallIMHy Ha padoTy ¢
HUMH 0€3 BMEIIaTeIhCTBA CUCTEMHOIO OIIepaTopa.

Ecnu npu o6pamenuu L{I1 k BHEIITHEMY YCTPONUCTBY MTPOJIOJKEHHUE BHITTOTHEHUS
OCHOBHOI1 pOrpamMMbl LIEHTPAIbHBIM IIPOLECCOPOM BO3MOKHO TOJIBKO IOCIIE 3aBEPLICHUS
onepaunuu BBoJa-BbiBoj1a, TO L{I1, 3amycTHB BHEIIIHEE YCTPONUCTBO, MEPEXOIUT B COCTOSIHUE
OKU/IaHUS ¥ HAXOAUTCS B HEM JIO T€X IOp, MI0KA BHEIIHEEe YCTPOHUCTBO HE COOOIIUT eMy 00
OKOHYaHUH OOMEHA JaHHBIMH. JTO MPUBOIUT K MMPOCTOIO0 OONBIIMHCTBA YCTpocTB DBM, Tak
KaK B KaX/IbIii MOMEHT BPEMEHH MOKET paboTaTh TOIBKO OJIHO U3 HUX. Takoil pesxxum paboTh
MOJIYYnJI Ha3BAaHUE OOHONPOSPAMMHO20 - B KX/l MOMEHT BPEMEHU BCE YCTPONCTBA
HAXOJSATCS B COCTOSIHUU OKUJAHUS, U TOJIBKO OJTHO YCTPOMCTBO BBIMOIHIET OCHOBHYIO (1
€IMHCTBEHHYIO) TIPOTrpaMMy.

JUnst TUKBUJAIMY TAKUX TPOCTOEB U MOBBIIEHUS 3()(HEKTUBHOCTH pabOTHl 000PYA0BAHHUS
BHEIITHUE YCTPONCTBA caeinanbl aBTOHOMHBIMU. [TomyunB ot L{IT HeoOxoaumyro nadopmaruio,
OHH CaMOCTOSITEIbHO OPTaHU3YIOT CBOIO paboTy 1o oOMeHy nanHbiMu. [Iporieccop ke, 3amycTuB
BHEIIHEE YCTPOMCTBO, MBITAETCS MPOIOJKUTE BHINOIHEHNE TporpaMMel. [Ipu HeobxonumocTu
(ecTu BCTPETATCS COOTBETCTBYIONIME KOMAH/IBI) OH MOXET 3allyCTUTh B pa0OTy HECKOJIBKO
JIPYTUX YCTPOUCTB (TaK Kak BHEIIHUE YCTPONCTBA pabOTalOT 3HAUUTENBHO MEIJICHHEE
npotieccopa). Ecim ke eMy NpuxouTcs NepexouTh B PEKUM OKUJIaHUS, TO, MOJIb3YSICh TEM,
yT0 B OIl MOKET 0OJIHOBpEMEHHO HaXOAUTHCS HE OJIHA, a HECKOJbKO mporpamm, LIIT nepexoaut



K BBIIIOJIHEHUIO ouepeHOM nporpaMmsl. [Ipu 3ToM co3naercs cutyanus, Korja B OQUH U TOT ke
MOMEHT BPEMEHH Pa3IudHbIe yCTporcTBa DBM BBIMOMHSIOT TUO0 pa3HbIE TPOrPaMMBbI, THOO
pa3HbIe YaCTH OJIHOM U TOHl JKe MpOorpaMMbl, TaKOH pexxuM padoTsl IBM Ha3bIBaeTCs
MHO2ONPOSPAMMHBIM.

3.0praHunsauusa pabortbl IBM npu BbINoNIHEHUU 3aAaHNA
nonb3oBaTtens

Opranu3zanus npoLeccoB BBOJIa, MpeoOpa3oBaHus U OTOOPaKEHUs Pe3yIbTaTOB
OTHOCHUTCS K chepe CUCTEMHOT'O TPOrPAMMHOTO O0eCTIeUeHUs. ITO CIOKHBIC IIPITIECC.bl,,
AKOTOpBIE Yallle BCETO JAENalTcs “Npo3payHbIMU’, T.€. HE3AMETHBIMU JJIs1 0JIb30BaTesst. OauH
U3 HUX - peaju3alis 3aJaHus MoJIb30BaTels: MPo(eCcCHOHANBHBIN MMOJIb30BaTENh (IPOTPAMMHUCT)
nuIIeT 3aganue 1 OBM B Buzie nmporpaMMbl Ha areopummuyeckom szvike. Hancannoe
3aanue (mporpamMma) IpecTaBisieT CO00H ucxooubill MOOYIb, COTIPOBOKIACMBIN
YOPaBIAIOUIMMU MPEIIOKEHUAMHU, YKa3bIBAIOIIMMHU ONEpallMOHHON cucteme OBM, Ha kakoM
SI3BIKE HAIKMCAaHa IporpaMMa | 4To ¢ Hell Hazo nenarh. Ecnu mporpaMma muimercs Ha
AITOPUTMUYECKOM SI3BIKE, TO YIPABISAIONIUE MPEIJIOKEHUS - Ha SI3bIKE YIIPABIICHUS
ornepanuonnoit cuctemoit (B8 EC 9BM u IBM 360/370 atoT s13b1k Ha3biBaetcs -Job Control
Langiage, 8 MS DOS IBM PC - 310 s3p1x komana DOS, nnoraa odhopmiisiemsrii B Buje bat -
daiina).

WcxomHblid MOy T TIEpe]T MCTIOTHEHHEM J0JDKEH OBITh TIEpEBE/ICH Ha BHYTPEHHUH SI3bIK
MaIlIMHBL. DTa OIepalysl BBITOIHIETCS CIICHUABHON MPOrpaMMon - mpawncaamopom (puc. 1).
TpaHCIATOPHI BHITOTHSIIOTCS B BUJE IBYX PA3HOBUIHOCTEH: uHmMepnpemamopul u
Komnuamopsl. IHTepnpeTaTop nocie nepeBo/ia Ha A3bIK MaIIMHBI KQXI0T0 OllepaTropa
QITOPUTMUYECKOTO SI3bIKa HEMEUICHHO UCTIOTHSIET TOJTYYCHHYI0 MAIIMHHYIO MPOTpaMMy.
Komnuinsatop ke cHavasa rmoJiHOCThIO IEPEBOIUT BCIO MTPOrpaMMy, MPEJICTaBICHHYIO €My B BUJIE
ucxoxnoro moxyis (MM), Ha 1361k MammuHbL. [lomydaemast mpy 5TOM MamuHHAas TporpaMmma
NpPEICTaBISIET cobotll 00bekmHblil MoOyab (OM). Pe3ynbrar paboThl KOMIMIATOPA MOXKET OBITH
3amucaH B OnOInoTeKy 00beKTHBIX Moayiel (BOM) unu nepeaad npyruM nporpammam Jist
nanpHeimeil 00paboTKH, MOCKOIBKY MOTY4YeHHAs MAlIMHHAS IPOrpaMMa He TOTOBa K
WCTIOJTHEHUIO TI0 IBYM MPHYHUHAM.

Bo-niepBbIX, OHa COACPKUT HepaszpeuieHHble HeuHue ccobliku (T.e. oOpalleHne K
porpaMmam, KOTopbl€ He COAepKATCs B UCXOIHOM MOJYJIE, HO HEOOXOAUMBI JIsl paOOTHI



OCHOBHOM IPOrpaMMBbl, HAIIPUMED, K CTaHJAPTHBIM IIPOrpaMMaM aJIrOPUTMUYECKOTO
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Puc. 1. O6pabotka 3a1aHnii ONepaliOHHON CHCTEMON

A3bIKA, TAKUM, KaK U361eueHue KOPHA K8AOPAMHO20, 8bIYUCTIEHUE MPULOHOMEMPUYECKUX
@yukyui 1 T.1.). BO-BTOPBIX, 00BEKTHBII MOAYIb MPEACTABIAECT COOOH MAITMHHYIO IIPOTPaMMy
8 YCI06HbIX adpecax - Kaxk bl 00BEKTHBIN MOAYIIb HaunHaeTcs ¢ agpeca Oh, Toraa kak s
UCIIOJIHEHUS TporpaMma J0JbKHA ObITh “IpHBs3aHa” K KOHKPETHBIM Qusuueckum aopecam
OCHOBHOH IaMSITH.

Henocrarorue nmporpaMmsbl TOJDKHBI OBITh B3SITHI U3 Oubauomex komnuiamopa (KOTopbie
MOTYT OBITh HAMTMCAHBI B BUJIE HCXOHBIX JTHOO B BUIe OOBEKTHBIX MOIYJIEH) U T0OABIEHBI K
OCHOBHOM MporpaMMe. DTy ONEPAIMIO BBITIOIHIET pedakmop cesazell. B pe3ynbTare paboThl
penakTopa cBsizeit o0pasyercs 3aepy3ouHbiii Mooyab (3M), KOTOPBIN TOMEIIACTCS B
COOTBETCTBYIOIIYIO OMOIMOTEKY 3arpy30uHbix Moayiei (b3M). B 3arpy3ounom momyne Bce
CCBUJIKU Pa3pelIeHBI, T.€. OH COIEPKUT BCE HEOOXOAMMbBIE CTaHIAPTHBIE MPOTPAMMBbI, HO
MPUBS3KH K MAMSITH Y 3aTPy304YHOTO MOAYJISI HET.

[TpuBsizka K TaMATH 3arpy309HOTO MOIYJISI IPOU3BOIUTCS HPOSPAMMOLL 8b100PKU,
KOTOpasi IEPEHOCUT 3arpy30UHbIN MOIYJIb U3 OMOJIMOTEKH 3arPy309HBIX MOTIYJIeH (0OBIYHO
XpaHsmeiicss Ha MArHUTHOM HOCHUTEJIE) B OCHOBHYIO IMaMSITh M BO BPEMsI 3TOTO IepeHoca
KOPPEKTHPYET apeca, YIUThIBasI, C KAKOTO aJipeca OCHOBHOM MAMSTH Pa3MeIIaeTCs
3arpy304HbIi MoAyb. Ilociie nepemenienus 3arpy304H0ro MoAyssi B OCHOBHYIO IIaMATh
porpaMMa BEIOOPKH HHUIIMUPYET €€ BBITIOTHEHUE.



[IpencraBieHre MaTMHHON TPOTPaMMBI B BHJI€ UCXOIAHBIX, OOBEKTHBIX U 3aTPy30UHBIX
MOJIYJIEH TIO3BOJISIET pealin30BaTh Hanbosee 3G HEeKTUBHBIC MPOTPAMMHBIC KOMILJIEKCHI.
Hanpumep, ecnu o ogHO#M 1 TOH ke MporpaMMe He0OX0IMMO MHOTO pa3 IPOU3BOIUTh
pacueTsl, To Hea(h(PEKTUBHO TPATUTh KAXKIBIA pa3 BpeMs Ha TPAHCISIHUIO U peAaKTUPOBAaHUE
MPOTPaMMBI - €€ HY)KHO O)OPMUTH B BUJIC 3arPY30YHOTO MOJYJIS U XPAaHUTH B
COOTBETCTBYIOIICH OnbanoTeke. [Ipu oOpamennu Kk Takoi mporpamMme cpasy OyieT BBI3bIBATHCS
mporpaMMa BBIOOPKH ISl 3aTPy3KH COOTBETCTBYIOIIETO MOAYJIS (& 3TAIbl KOMITHIISIIAN 1
peAaKTUPOBaHUS CBsA3EH OyIyT OMyCKAaThCs) - BpeMs Ha BBINOJIHEHHUE TPOrPaMMBbI CYIIECTBEHHO
COKpaTHTCH.

Ecnu jxe mporpaMma TOJIBKO OTJIaKUBAETCS HIIK TOCIIE KKI0T0 IPOCcUETa €€ HY>KHO
OyneT MOJepHU3HPOBATH, TO IMOYYCHUE 3arpy309HOTO MOIYIIS ¥ 0OpalieHue K porpaMme
BBIOOPKHU OyIyT JUIIHUMH onepanusMu. [t nx 00xoa BMECTO peJakTopa CBs3el MOXKET OBITh
HNPUMEHEH 3d2py3uuK - IpOrpaMMa, codeTaromas B cede QyHKIINH peJaKTHPOBAHNUS CBS3EH U
3arpy3Ky MOJYYEHHOM MAIIMHHON MPOTrpaMMbl B OCHOBHYIO aMsTh JJ1s ucrionHeHus. Ho mpu
UCTIOJIb30BAHUH 3arpy34HKa MHOTOKPATHBIE TPOCYETHI IO IPOrpaMMe

4. OToOpakeHmne aapecHOro NPOCTPAHCTBA MPOrPaMMbl HA
OCHOBHYIO NaMATh

AJNTOpUTMBI pacrpeie]IeHNs, UCTI0JIb30BaHMs, OCBOOOXKICHHUS PECYPCOB U
IPEJOCTAaBIICHHUS K HUM JIOCTYyIa MIpeHa3HaueHb! A1 Hanbosee 3 (HeKTUBHON OpraHU3aliu
paboThI Bcero komiuiekca ycrpoiicts 9BM. PaccMoTpum nx Ha mpumepe ynpaBieHUss OCHOBHOM
HaMSATBIO.

JUJ1 BBINIOJTHEHUS IPOTpaMMBl IIPU €€ 3arpy3Ke B OCHOBHYIO IaMSATh €11 BBIAEIAETCS
YacTb MAWUHHBIX PeCYPCO8 - OHU HEOOXOAUMBI JUI Pa3MELIeHNs KOMaH/l, JaHHbIX,
yIpaBJIAIOMMX TabauIl U 00J1acTel BBOJIa-BBIBO/IA, T.€. IPOU3BOAUTCS TPAHCIISIMS aAPECHOTO
IIPOCTPAHCTBA OTKOMITMIIMPOBAHHOM ITPOTrPAMMBI B MECTOIIOJIOKEHUE B PEAaJIbHOU MTAMSATH.

Brinenenue pecypcoB MOKET OBITh OCYIIECTBICHO CAMUM MPOTPAMMUCTOM (0OCOOEHHO
€CIIi OH paboTaeT Ha A3bIKEe, OJM3KOM MAIIMHHOMY), HO MOXKET IPOU3BOIUTHCS U
ONEpalOHHOW CHCTEMOM.

Ecnu BbieneHne pecypcoB MPOU3BOAUTCS MEPE]] BBIMOIHEHHEM TPOTrPAMMBI, TAKON
IIPOLIECC HA3BIBAECTCS CIMAMU4YeCKuM nepemeujeruem, B pe3yapTaTe KoToporo nporpamma
“NpuBA3BIBACTCA’ K OMPEACICHHOMY MECTY B IMaMSTH BBIUMCIUTEILHON MalluHbl. Eciu xe
pecypchl BBIACIAIOTCS B MPOIIECCE BHIMOIHEHUS MPOTPaAMMBI, 3TO Ha3bIBAECTCA OUHAMUYECKUM
nepemeujenuem, B 3TOM CiIydae porpaMMa He MpUBs3aHa K ONpeIeICHHOMY MECTY B peaibHOU
naMATH. [JMHaMUYECKH pEeXUM MOKHO PEAIU30BATh TOJIBKO C IIOMOIIBIO OIEPALIMOHHON
CHUCTCMBI.

HpI/I CTaTUYCCKOM MNECPCMCIICHNUN MOKCT BCTPECTUTHCA [ABA ClIy4asd.

1. PeanpHas mamMsTh OoJibIIe TPeOYEeMOro aipeCHOr0 MPOCTPAHCTBA MPOrpaMMbl. B aToM
CiIy4ae 3arpy3ka IporpaMMbl B peaJIbHYIO MAMATh IPOU3BOAMTCS, HaunHas ¢ 0-ro aapeca

(puc.2).



PeansHas NaMaTh AnpecHoe

64 KoGaftra

Puc.2. 3arpy3ka nmporpaMmsl B pealibHYIO MaMATh (00beM peabHOM MaMsaTH OOJIbIIIE aPECHOTO
MIPOCTPAHCTBA MTPOTPAMMBI)

3arpyxaemast mporpamma A SBISIETCS aOCOIIOMHOU NPOSPAMMOU, TaK KaK HUKAKOTO U3MEHECHUS
aIpecoB B aJIpECHOM IIPOCTPAHCTBE, MOJATOTOBIEHHOM KOMITUIISITOPOM, MIPH 3arpy3Ke B
OCHOBHYIO MaMsTh HE MMPOUCXOAUT - ITporpamma pacnoiuaraercs ¢ 0-ro agpeca peanbHOM
aMsITH.

2. PeanpHas mamMsATh MEHBIIIE TPEOYEMOTO aJPECHOTO MPOCTPAHCTBA POTPaMMbI (puc.3).

AnpecHoe
MPOCTPAHCTEO
PeameHas namsTs MPOrpaMMs!
R L
|48 Kobaiir
64 KGaiira

Puc.3. 3arpy3ka nmporpamMmsl B peajibHyI0 aMATh (00beM peaabHOM MaMATH MEHBIIE apECHOTO
MIPOCTPAHCTBA MPOTPAMMBI)

PeanpHas mamMsTh
0C
20K06aiit

[Iporpamma A 0Ko6aiit

IIporpamma D




50Ko0aiir

10K6aiir
IIporpamma B

20Ko6aiit
ITporpamma C

Puc. 4. ®parmenranus peaabHON MaMsITH

B sTOM ciyyae mporpaMMHCT (WM OTIEpallMOHHAs CUCTEMA) BBIHYKJIEH peIliaTh
npo0sieMy, KaKk OPraHU30BaTh BHITIOJHEHUE MPOrpaMMbl. MeTO/10B peleHus IpoOIeMbl
CYIIECTBYET HECKOJIBKO: MOKHO CO3/1aTh ogepielinyto cmpykmypy (T.e. pa30UTh MporpaMmy Ha
yacTH, BbI3biBaembie B OI1 o Mepe He0OX0IUMOCTH ), CAETaTh MOYJIN MPOTPaMMBbl
peenmepabenbHuimu (T.€. JOMYCKAIOIUMH OJHOBPEMEHHYIO pab0oTy MOJYJIs 110 HECKOJIBKUM
oOpallleHUsIM U3 pa3HbIX YacTell MporpaMMbl WIH U3 Pa3TUYHbBIX IPOTPAMM) U T.1.

B HEKOTOpBIX ONEpalMOHHBIX CUCTEMaX aapeca OTKOMIUIMpoBaHHoM (¢ 0 agpeca)
porpaMMbl MOTYT OBbIThH peoOpa3oBaHbl B ajipeca peaibHoi namsaT, oTinyHbie ot 0. [Ipu atom
CO3J1aeTCs AOCONOMHBIU MOOYIb, KOTOPBIA TpeOyeT pa3MeIlieH s ero B MaMsTH BCEera ¢ OJHOTO
U TOTO XK€ aJipeca.

[Ipu MynbTUIPOrPaMMHOM PEXHUME, €CIIU UMeeM nporpamMmbl A, B u C, a1t KOTOpBIX
W3BECTHO, YTO MPOTrpaMMa A BBITIOTHAETCS TIPH pa3MENICHUH B TaMATH ¢ aapeca 60 Koaitt mo 90
Koaiit, B - ¢ 60 K6aiit mo 90 Ko6aiit, C - ¢ 50 Ko6aiiT no 120 Ko6aiiT, oprann3oBaTh ux
COBMECTHOE BBIITOJIHEHHE HEBO3MOXKHO, TaK KaK UM HEOOXOJAUM OJIMH U TOT K€ y4acTOK
peabHOM MaMATH. DTH MPOrPaMMBbI OYIYT KIaTh IPYT Apyra JU00 WX HY)KHO 3aHOBO
peAaKTUPOBATH C IPYroro ajpeca.

[Tpu paGoTe B MyJIbTUIIPOTPAMMHOM PEKUME MOKET CIOKHUTHCSA CUTYAIHsI, KOTJa MEXKIy
IporpaMMaMu 00pa3yroTcs He3aHAThIe y4acTku namatu. Ha puc.4

ANpecHOE NPOCTPAHCTBO

Peaneyad maMaTh NporpaMmMel

0 P EHTHAA 0
CIHI
YaACTh OMeEpalMOHHON ﬂpﬂrgamna
a i 82KbafiTa
a+82KbaltTa .

v Mepemewarommit

“a JATPYIHK
FFFFF O o

Puc.5. Pazmenienne nporpamMmmMel B cBoO01HOM yactu OI1

o0mmMii 00beM He3aHATOH maMsaTH, cocTaBisronuii 50 Koaiit, tocraroucH, 4T0ObI
3arpy3uTh U nporpammy D, Haxoasmyrocs B oxuganuu. Ho ee He yqaercs 3arpy3uTh, Tak Kak
CBOOOHBIC YIACTKHU NaMSTH HE SBISIOTCS CMEKHBIMU. Takoe COCTOSTHUE HAa3bIBACTCS
@pacmenmayueti peanbHoi mamsaTH. OHO XapaKTEPHO JIJISI CUCTEM CO CTATUYECKUM
nepeMeIIeHUEM.



B cucremax ¢ [uHaMHU4YECKUM MEPEMEILEHUEM IIPOTpaMM IepeMELIAOUI 3arpy34muK
pa3MenIaeT nporpaMMy B CBOOOTHOM YacTH MaMsTH (pUC.5) U TOMyCKaeT UCIOJIb30BaHNE
HECMEKHBIX €€ yYaCTKOB.

B stom ciryuae umeeTcst 60JbIie BO3MOXKHOCTEH JJIsi OpraHu3aIiii MYyJIbTUIPOTPAMMHON
paboThl, cienoBaTeNbHO, U A7 OoJee 3(h(HhEeKTUBHOTO UCTIONb30BaHUS BPEMEHHBIX PECYpPCOB
OBM.

4.1. AapecHasi CTPYKTypa KOMaH/I MHKpoIpoueccopa u
IVIAHUPOBaHME PECYPCOB

[Tpu GonplIuX pazMepax peaan3yeMblX MPOrpaMM BO3SHUKAIOT HEKOTOPbIE IPOTHBOPEUHS
IpY OPTaHU3AIMH MYJIBTHIIPOTPAMMHOI0 peXUMa padOThI, TPYJHOCTH TUHAMUYECKOTO
pacrpeneseHus pecypcos.

B HacTosimee Bpemst pazpaboTaHO HECKOJIBKO CITOCOOOB PEIICHUS ATHUX MTPOTUBOPEUHIA.
Hampumep, nist 60ps0bI ¢ pparmeHTarelr OCHOBHOM MaMsTH aApeCHOE TPOCTPAHCTBO
MPOrPaMMBbI MOKET OBITh PA30UTO Ha OTACIBHBIC CeaMenmbl, CIIa00 CBSI3aHHBIC MEXTY COOOH.
Torga (puc.6) nmporpamma D o6meit nimuHo# 50 K6aiT MokeT ObITh MpeicTaBiieHa B BUJIE psa
CErMEHTOB, 3arpykaeMbIX B paziauunbie oonactu OIl. DTo mo3BosseT UCIOIb30BaTh PEATbHYIO
namsITh, TEPAEMYIO U3-3a parMeHTAIIHH.

Ofl [Mporpamma D
4 oc - ¢
75 KBaitr R S 20 K6t
0
95 Kbaiir i st 10 Kbaijir
SO o Cerment 3 0
125 Koaidr 20 Kbaitr
10 KGajfr
135 KGaitr
MNporpamwa B
205 Kdair
20 KGaiir
225 Kbajr
INporpassa C
256 KGairr

Puc. 6. ®parmentanus OI1. 3arpy3ka cerMeHTHPOBAHHOM MTPOTPaAMMBbI

Anpeca B kaxxgoM cermente HaunHaroTcs ¢ 0. [Ipu craTndeckoM mepeMenieHuu
IIPOTPaMMBI B ITPOIIECcCe 3arpy3KH €€ B OCHOBHYIO IaMSITh a/Ipeca JOJDKHBI OBITh MPHUBSI3aHBI K
KOHKPETHOMY MECTY B MAMSITH, HA YTO YXOJUT MHOTO BPEMEHHU, OTBIICKAIOTCS BBIYHCIUTEIIbHBIE
pecypcsbl. bonee apdexruBHOM BRsIeTCs dunamuyeckas mpaucaayus aopecos (ATA), koropas
3aKJTFOYAETCS B TOM, YTO CETMEHTBI 3arpYKAar0TCsl B OCHOBHYIO IMaMATh 0€3 TPaHCISAIUN
aJpECHOTO MPOCTPAHCTBA (T.€. 0€3 U3MEHEHUS aJPECOB B MPOTPaAMME C YIeTOM (PU3UIECKOTO
pa3MelieHus B MaMsITH KOMaH U JJaHHBIX ), @ TPAHCIISIHS aJpECOB KaXI0H KOMaH/IbI
MIPOM3BOJIUTCS B MTPOIIECCE €€ BHIMOIHECHUS. DTOT TUII TPAHCISIIIUN HA3bIBACTCS OUHAMUYECKUM
nepemeujeruemM 1 OCYIIECTBISICTCS CIICUATbHBIMU anmnaparypHbiMu cpeactBamu [ITA.



Ka)K,Z[BIﬁ CCIMCHT NpOTrpaMMbl JOJIZKCH UMCTh CBOC M. CDopMa HUMCECHHU CECTMCHTA MOXKET
OBITH JI000H, Hanpumep Homep (puc.7 a, 6).

[Tpu TakoM mpecTaBICHUH afpec OYAET COCTOSATh U3 BYX YacTel: s, 1, TAe S -UMs
CErMeHTa, 1 - aJjpec BHYTPU CErMEHTA.

Ecnu DBM umeet 32-6UTOBYIO aIpECHYIO CTPYKTYpY, MaKCUMalbHasl JUIMHA aJipeca B
€IMHCTBEHHOM cermMeHTe OyaeT nmuHol 32 paspsaa. Ecou 16 pa3psgoB u3 32 oTBeCTH 101
HOMep cerMeHTa (a 16 - moja cMelieHue), To B 3TOM ClIydae BCE IpECHOE MPOCTPAHCTBO
MIPOTrpaMMBbl MOXKET COCTOATh U3 216= 64 KbaiiTa cermenTOB. CErMEHT MOXKET CoaepKaTh 216=
64 Koaiita (1.e. umeTh anpeca ot 0 1o 65535). Ilpu apyroii cTpykType anpeca U3MEHSIOTCS
KOJINYECTBO CErMEHTOB U MX JJIMHA.

Homep cermenTa () Cwuemenne (i)

| 8paspsnos | 24 paspana |

3 24 23 0
a

| 16 paspamos | 16 paspanos !
31 16 15 0

6

Puc.7. ®opma uMeHH CerMeHTa: g - IPU BBIJCIICHUH § pa3psiioB; 6 - IpU BeIACICHUH 16
pas3psoB

CtpyKTypa aapecoB HaKJIaAbIBAET /IBa BaKHBIX OTPAHUYEHUS:

* OrpaHNYHUBACTCH MAKCHMAJIBHOE YHCJI0 CerMEHTOB, KOTOPOE MOXKET CYLIECTBOBATh B
aipeCHOM IIPOCTPAHCTBE MTPOTPAMMBI;

* OrpPaHMYHBAETCH MAKCHMAJIbHOE CMellleHue JII00ro aapeca B cermenTe. [Ipu
3arpy3ke B OCHOBHYIO MMaMSATh CETMEHTHUPOBAHHON IPOTPaMMBbI KaXKIbIi CETMEHT
MepEeMEIAETCs B PeaIbHYIO MaMATh OTACIBHO, IPUYEM YIaCTKH OCHOBHOM ITAMSTH MOTYT
OBITh YT HE OBITh CMEKHBIMH. TPaHCIAINS aIPECOB HE IPOUCXONT - CETMEHTHI T10-
MIPEKHEMY COJICPIKAT CBOM OTHOCUTEIILHBIE aJipeca.

JI1st TMHAMUYECKOW TPAHCIIALUY aIpecoB (T.€. TIPU ONPEICIIEHUHN a0COTIOTHBIX aIpeCcOB
110 U3BCCTHBIM OTHOCUTCIIbHBIM, COACPIKAIIIUM HOMCP CCrMCHTA U CMGH_IGHI/IG) oncpanroHHasa
cCHCTEeMa CTPOUT CIIEIHAIbHBIC TAOJIHUIIBI, YCTAHABIUBAIOIIAE COOTBETCTBHE MEXTY
CCIMCHTUPYCMbBIM aIpCCHBIM IIPOCTPAHCTBOM IPOTpaMMBbI U HeﬁCTBHTeHBHBIMI/I aapecamMu
CETMEHTOB B peasibHOM mamstu (puc.8).



AdpecHoe

NMPOCTPAHCTBO
mporpamMel D Tabmma
cermenTon D
D C 1 e
ETMEHT Hum
20 KGair cermerrra | AZPEC OIT 0 =
0 1 70 K6aitr |—F0Kbaht | Nporpama D
Cerment 2 {cerment 1)
10 Kaftr \
2 125 KGafr 90 Kbaitr | IMporpamma A
0
Cermen 3 3 |205Keaur | 125 KGaiir | [iporpasma D
oKked | » (cernent 2)
13 [Mporpamsa B
205 KbGaitr | Mporpamma D
(cersent 3)
225 KGaitr i~
256 KGagtr [ POP

Puc.8. /lunamudeckast TpaHCIALMS aIPECOB MPU CETMEHTHOW OpTraHU3aIluH TPOrPaMMBbI

[Tponieccop MokeT 00pamaThCs K OCHOBHOM MaMATH, UCTIOIB3YsI TOJIBKO a0COTIOTHBIC
ajapeca.

Kaxxnas cTpoka Ta0nHIbl CETMEHTOB COACPKUT aJ[pec Hadalla CETMEHTa B peabHOM
namsTH. [ KaK10ro cerMmeHTa UMeeTCsl 0JJHa CTPOKa TaOIHIIbL.

Ta6n1z1uy CCTMCHTOB COACPKUT KaxKaas BbIMIOJIHACMAA IIporpaMmma.

B nononHenne k TabnuIle CErMEHTOB TSl JTUHAMUYECKOH TPAHCIISIAH aapeca
HCTIONIB3YETCSI CTICUATbHBINA YIIPABISIFOIINA PETUCTP, HA3BIBAEMBIN pecucmpom Hayaia
mabauyst ceemenmos (PHTC unmm STOR (segment table origin register)). B atot peructp
3aHCCCH aJIpCC TaGJ'II/II_IbI CErMEHTOB BHIOJIHIEMOH B [[aHHbeI MOMCHT IIPOrpaMMBbIL.

Ha puc.9 nzobpaxeno oimonaenue nporpammbl D. B PHTC naxonutcs agpec Tabautibt
CErMEHTOB 3TOH nporpammsl. Eciu nporpamma B nipepBeT BelnonHeHue nporpammel D, To B
PHTC Oynet 3aHeceH HauanbHBIN aipec TabJIUIIBI CETMEHTOB MPOTrpaMMbl B.

JlonmycTuMm, AJisl BBITOTHSAEMOM nporpaMmbl D HavaneHbIN afipec TaOIHIIbI CErMEHTOB
68000. B peanbHOM BBIYMCIUTEIBHON MalllMHE BCE JICHCTBHS BBITTOJIHSAIOTCS B
I_HeCTHal[I_IaTepI/I‘-IHOI\/'I CHUCTEMC CUHUCIICHUA, MBI XK€ HpOBGI[eM BBIYUCIICHUA OJIA HpOCTOTBI B
IECATUYHOMN CHCTEME CUMCIICHHA.



4 e
AbcomoTruii azpec: 075000 + 15000 = 090000

Puc. 9. TexHosnorust [MHaAMMYECKON TPAHCISILIMM aJPECOB
Jlst o6pamenust k aapecy 15000 cermenTa 1 mpou3BOATCS CASAYIOMNE EHCTBUS:
* PHTC yka3siBaeT Ha Ha4ajo TabauIlbl cerMeHToB nporpammbl D - 68000;

* HOMEp CErMEHTa B OTHOCUTEIILHOM aJIpece UCIOJIb3YeTCsl KaK UHJIEKC MTPHU 00paIlieHnu
K TabJinIie cerMeHToB. B nanHOM npumepe oOpalieHrne mpou3BOAUTCs K 1-if cTpoke;

* aJpec, XpaHUMBIN B BEHIOPAHHOM CTPOKE TaOJIMIIBI CETMEHTOB, €CTh aJpec Havasa
CCIrMCHTA B peaanofx'I IIaMATH. CMGH_IGHI/IG B OTHOCUTCIIbHOM aZIpeCC ,Z[O6aBJI$IeTC$I K HAYaJIbHOMY
azpecy, v pe3yJsibTaT SABISIETCA afpecoM B peanibHoU mamaru: 15000+75000=90000. s

OTHOCHUTEINILHOTO ajsipeca (cermeHT 3, cmemienue 13000) Oynmet momydeH aOCOMOTHEIN ajipec
218000.

[Tpu JATA Takoe onpeneneHue apecoB BEACTCS B MPOLIECCE BBITOJTHEHUS KaXKI0H
KOMaH/HbI.

Ecnu oneparnioHHO# cuctemMe OoHaI00UTCs TIEPEMECTUTD UCTIONTHAEMYIO ITPOTPaMMy B
JPYTyIo 4YacTh NaMsTH (HalpuMep, YTOObI UCKITIOYUTH (PparMEeHTAIHIo ), CHavYajia Hajo Oyaer
nepeciaaTh KOMaH bl M JAaHHBIE CETMEHTA. 3aTeM CTPOKY TaOJIUIBI CErMEHTOB JUIS JAHHOTO
CerMEHTa HYKHO U3MEHHTD TakK, YTOOBI OHA CO/IEprKaia HOBBIH aJpec, U BHIIOJIHEHHE
IPOTPaMMbI MOXKET OBITh IPOJOIKEHO. DTO AaeT BO3MOKHOCTh TMHAMHYECKOTO YIIPaBICHHS
peanbHON MaMAThIO B IPOLIECCE BHITIOIHEHUS TIPOTPAMMBI.

Vcrnonp30BaHnEM CerMEHTAIMH ITPOrPaMM JOCTHTaeTCsl yMEHBIIeHNE pparMeHTaluu
OCHOBHOM MaMSATH, HO MOJIHOCTBIO ()parMeHTaIMs] HE YCTpaHsIeTCs - OCTaloTCs GParMeHThl,
JUIMHA KOTOPBIX MEHBIIIE JUIMHBI CETMEHTA IPOTPAMMBI.

Ecnu cerMeHThI pa3enuTh Ha OJIHY UM HECKOJIBKO €IMHULL, Ha3bIBAEMbIX CIMPAHUYAMU,
KOTOpBIE UMEIOT (DMKCUPOBAHHBIN pa3Mep, TO MOCKOJIBKY pa3Mep CTPaHUIIbI JOCTATOUYHO MaJl 10
CpaBHEHHIO C OOBIYHBIM Pa3MEPOM CETMEHTOB, HeUCTONb3yemble pparmenTsl Ol 3HaUNTETHHO
COKpaIIaloTcs B 00beMe - OyAeT UMETh MECTO TaK Ha3bIBaeMasi ()parMeHTalMsl BHYTPHU CTPAHMII.
CrnenoBatenbHO, MOTEPH BCE-TaKH OCTAHYTCS, HO OHU OyIyT CYIIECTBEHHO MEHBbIIIE.

Ceemenmuo-cmpanuynas opeanuzayus 100aBISET €Ile OJUH YPOBEHb B CTPYKTYpE
a/IpECHOTO MPOCTPAHCTBA MPOrpaMMbl. Terneps afpecHoe MPOCTPAHCTBO MPOTPAMMBI APOOUTCS



Ha CErMEHTBI, BHYTPH CETMEHTOB - HA CTPAHMIIBI U ajpeca BHYTpHU cTpanull. CTpyKTypa ajapeca:
(s, p, 1) - puc.10, tae s - uMst cerMeHTa

Homep cermenTa (s) Homep crpanuum (p) Cwmemenue (i)

1 2 1500
31 24 23 12 11 0
8 paspazoB 12 paspsanos ——4-12 paspsnos-
(256 (4096 crpaHMu (4096 Gaiit B
CErMeHTOR) B CErMeHTe) CTpaHHLe)

Puc.10. AnpecHas CTpyKTypa Ipu CErMEHTHO-CTPAHUYHOW OpraHu3alliy MaMsITh BHYTPU
aJIpECHOTO MPOCTPAHCTBA MIPOTPAMMBI; P - UMSI CTPAHMIIBI; 1 - aAPEC BHYTPU CTPAHHIIBL.

@opMHUpOBaHUE CErMEHTHO-CTPAHUYHON CTPYKTYPBI BBIIIOJIHIECTCS aBTOMAaTUYECKHU C
MIOMOUIBIO ONEPALIMOHHON CHCTEMBI.

Jnis nuHamugeckoi Tpaucisiiun aapecoB (I TA) kaxaomy cerMeHTy He0OOXOAUMBI OfHA
TabIMIla CeTMEHTOB U HECKOJIbKO Ta0uI] cTpanuil (puc.4.11).

JATA Oynet BBIMONHITHCS CIASAYIOIIIM 00pa3oM:

* perucTp Hayasa TabIUIBl CETMEHTOB CO/ICPKHUT HAYaJIbHBIN aJpec TaOIUIBI CETMEHTOB
BbINOIHAEMON TporpaMMel 28000;

* HOMEp CErMEHTa B OTHOCHTEIHLHOM aJIpece MCIIOJIb3YeTCs KaK WHACKC I O0OpalieHUs K
3aIyCcH TaOJIUI] CETMEHTOB. JTa 3aMKCh UACHTUPHUIUPYET HAYaI0 TaOIHIIbI CTPAHUIIBI
(peanwHbIil anpec) 30000;

¢ HOMCp CTpaHUIBI B OTHOCHUTCIBHOM aJpCCC UCIIOJIB3YCTCA KaK HHACKC JIJIs1 06paH_IGOHI/I$I
K 3aITUCH TAOJUIIBI CTPAHMII. DTa 3aMUCh HASHTH(DUIIUPYET HAYaIO0 CTPAHUYHOTO OJI0Ka,
coJiepskaniero 3ty crpanuiy - 128000;

* CMEIICHNE B OTHOCUTEIBHOM a/Ipece U MECTONOIO0KEHNE CTPAHUIHOTO OJIOKa
00BeTMHSAIOTCS BMecTe, (hopMUpYst aOCOMOTHBIN aapec 129564. B peanbHoii cucteme anpec
CTPaHWYHOTO OJIOKA M CMEUICHUE CBSA3BIBAIOTCS, T.€. COSIMHSIOTCS BMECTE JUI 00pa30BaHUS
abcomoTHOTO a/1peca. Bee npenMyiecTBa JUHAMUYECKOTO TIEPEMEIICHHS C UCTI0JIb30BaHUEM
CErMEHTALlMU U CTPAHWYHOW OpraHM3aIliy JOCTUTAIOTCS Ojlarogaps anmnaparype u
IPOTPaMMHOMY 00€CIIEUEHHUIO, a HE T0JIb30BaTENIAM cHcTeMbl. CrienaibHbIe IPOrpaMMBbI BO
BpeMsI 3arpy3KH pa3OnBaIOT aApecHOE MPOCTPAHCTBO MPOTrPaMMBI Ha CETMEHTHI M CTPAHUIIBI,
CTpoST TabauIbl cerMeHToB U crpanuil. Cpencrsa ITA aBTOMaTHYECKH TPAHCIUPYIOT a/IpEC B
IPOLIECCE BHIIOITHEHHS IPOTPAMMBI.

4.2. BupryajbHasi IaMSTh

Nmest nepapXuuecKyro CTPYKTypy 3alIOMUHAIONIUX YCTPOMCTB, HAa peaTbHOM 00beMe
MaMATH, 3HAYUTEITHHO MEHBIIIEM MAaKCHMAJIBHOTO, MOYXHO HMHUTHPOBATh pabOTy C
MaKCHUMaJIbHOW MaMsAThI0. B 3TOM citydae nmporpaMmuct paboTaer Tak, Kak OyaTo eMy
Mpe0CTaBlIeHa peasibHas TaMsATh MAaKCUMAJIBLHO TOMyCTHMOTO Jist aHHOM OBM o0bema, XoTs
UMEIOILAsCs pealibHasl MaMsATh 3HAYUTENILHO MEHbIIE 110 00beMy. Takoi pexum padoThl
HAa3BIBACTCS PEHCUMOM BUPMYATILHOU NAMSNU.

Hmest nepapXudeckylo CTPyKTypy 3allOMHUHAIONIUX YCTPOICTB, Ha peabHOM 00beMe
HaMsITH, 3HAYUTEIbHO MEHbILIEM MaKCHMaJIBHOT0, MOYKHO UMUTHPOBATh paboTy C
MaKCHUMaJIbHON MaMAThI0. B 3TOM citydae mporpaMMucT paboTaeT Tak, Kak OyaTo eMmy



MpeI0CTaBlIeHa pealbHas MaMsITh MAKCHMAIILHO JTOMTYCTUMOTO JUTsl TaHHO DBM o0bema, XoTs
UMEIOLIasCs peanbHasl MaMATh 3HAYUTENIbHO MEHbIIE TI0 00beMy. Takoil pexum padboTsl

HAa3bIBACTCA pEHCUMOM eupmyaﬂbHoﬁ navsamu.

Crpyxtypa ampeca npi CerMesTHO-CTPaHHIHO M

OpraHHIaIHA
PHTC Lt 1 3 [ 156 ]
28000
Talinwua cTpanu
cerMeHTa
Homep ApeC Howep Aapec
CETMONTS Tabanu cTpand- | peansHOA
30000 T MAMATH
1 64000
2 124000
E] 128000 |—»(+
4 184000 C)
5 212000
6 216000
7 220000

| 129564 |
Abcomornmit anpec OI

Tafianua crpaunn
J-ro cermenTa
Agpec
=2
NAMATH
| 248000
d 252000

Puc. 11. CtpykrypHas cxema (opMUpOBaHHs a0COIIOTHOTO aJipeca MPH CETMEHTHO-CTPAHUIHON
opranu3zaruu OI1
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Cermenr 1 ‘x Crparua 0
%
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8 Gur 4 Bura 12 Gur anpec
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Puc. 12. CtpykTypa BUpPTyalbHON aMATH

Teopernuecku goctymnHas nosb3oBateinto OIl, 00beM KOTOPOH OIpeaenseTcst TOIbKO
Pa3psAAHOCTBIO aPECHOM YaCTH KOMaH/bl U KOTOpasi HE CYILECTBYET B IEHCTBUTEIIBHOCTH,
Ha3bIBACTCS BUPTYaIbHOMN NAMATHIO.

BupryanbHas namsTh UMEET CErMEHTHO-CTPAaHUYHYIO OPTaHU3alluIo0 U peau30BaHa B
uepapxuueckoit cucreme namatu OBM. YacTh ee pa3meniaercss B crmpanuutsix 010Kax 0CHOBHOU
namsimu, a 9acTh - B sSMCHKax gnewrel cmpanuunou namsamu (slot). BHemHss cTpaHndHas



MaMsTh SBJSETCS YaCThIO BHEIIHEW maMsTH. Sdeiika (CI0T) - 3TO 3amuceiBaeMast 00J1acTh BO
BHEIITHEW CTPaHUYHOU MaMsTH (HalpuMep, Ha )KECTKOM MarHUTHOM Jucke). OHa Toro ke
pasmepa, 4To U CTpaHUla.

BeruucnurensHas cuctema ¢ 24-pa3psaIHbIM aIpecoM MOKET UMETh aJJpecHOe
npocTpaHcTBO B 16 777 216 Gaiit (16 M6aiit), ¢ 32-pa3psiaabiM aapecoM - 4 ['6aitt. CTpykTypa
TaKOM MmaMsATH MoKa3aHa Ha puc.12.

Bce nporpaMMHbIe cTpaHHIIbl PU3HUECKU pACTIONaraioTcs B sueikax BHEITHEH
CTPaHNYHOU NaMATH. BUpTyalibHas e MaMATh CYIIECTBYET TOJBKO KaK MPOAYKT AEATEIbHOCTH
OTIEPALIMOHHOM cuCTeMBbI ((YHKIIMOHUPYIOIIEH Ha OCHOBE COBMECTHOTO MCIIOJIb30BAHUS
BHEIITHEH U CTPAHUYHOM MTaMSITH ).

3azpy3ume npocpammy 6 GUPMYanbHyI0 NAMAMs - 3HAYUT NEPENUCATh HECKOJIBKO
MPOrPaMMHBIX CTPaHUIl U3 BHEITHEH CTpaHUYHON NMaMsATH B OCHOBHYIO aMsiTh. Eciiu B
MPOIIECCE BBHIMTOJIHEHHUS TPOrPaMMBbI A CUCTEMa OOHAPYKHUT, UTO TPEOYEMOU CTpaHUIIBI HET B
peabHOM MaMATH, OHA JIOJHKHA MTEPECIaTh KOMUIO 3TOW CTPAHUIBI U3 BHEIIHEW CTPAHUYHOMN
MaMSITH B pEATbHYIO MaMSATh. ITOT MEXaHHU3M HA3bIBACTCS NPUHYOUMETbHBIM CIPAHUYHBIM
0OMEHOM.

[Ipu pacmmdpoBke BUPTYaIbHOIO aJpeca HOMEp CETMEHTa C MOMOUIbIO TaOIUIIbI
CErMEHTOB COOTHOCHTCS C aZpecoM TaOiuIbl cTpaHull. Tabiauia cTpaHull COASPKHUT HOMEP
CTpaHULbI U aJjpec CTPaHUYHOrO 0sioKa. B BUpTyanbHOM pekuMe K Tabiauie cTpaHull
no0aBIIsieTCs elle 0/1Ha KOJIOHKA, cofieprkaiias OUT HerocTynHOCTH. HyneBoe cocTosiHue 3Toro
OuTa 03HaYaeT, YTO COOTBETCTBYIOIIAs CTPAHUIIA 3arpyKeHa B peajbHyI0 NaMsTh. EquHnuHOe
COCTOSIHME O3HAYaEeT, YTO CTpaHUIAa HEJOCTYIIHA, €€ Ha/l0 IEpEenucaTh B peasIbHYIO MaMsTh U3
BHEIIHeH. MecTomnonoXeHne CTpaHULbl BO BHEITHEH MaMATH yKa3bIBaeTCs B TaOJIMIIE BHEUTHUX
CTpaHMLI.

4.3. Cuctema npepbiBannii JBM

Cospemennast DBM npencrasisieT coO00i KOMITJIEKC aBTOHOMHBIX YCTPOWCTB, KaXKI0€ U3
KOTOPBIX BBIMOJIHSACT CBOM (DYHKIIMH IO YIIPABICHHUEM MECTHOTO YCTPOHCTBA YIPABICHUS
HE3aBUCHUMO OT JPYTHX YCTPOMCTB MAIIMHBI. BKIIFOYaeT yCTPOMCTBO B pabOTY IEHTPATbHBIN
nporeccop. OH nmepenaeT ycTpoiCTBY KOMaHy U BCe HEOOXOIUMBIE IS €€ UCTIOTHEHHS
napameTpsl. [lociie Hauana paboThl yCTPONCTBA IEHTPATBHBIN MPOIIECCOP OTKIIOYAETCS OT HETO
U TIEPEXOIUT K 00CTYKMBAHUIO APYTUX YCTPOHCTB UM K BBITIOJIHEHUIO APYTUX (PYHKLIUH.

MO3KHO CYUTATh, YTO IEHTPATBHBINA MPOIIECCOP NePeKIoyden coe BHUMAaHUE C
YCTPOMCTBA HA YCTPOMCTBO U ¢ PyHKIMHU HA pyHKIMIO. Ha yTO MMEHHO 00palieHo BHUMaHue
LI B kaxkabli TaHHBI MOMEHT, OIIPEAEIISIETCS BBIMOJIHIEMON UM MPOrPaMMOH.

Bo Bpems pa6otsl B L{I1 moctymaert (1 BeipabaThiBaeTCs B HEM CaMOM) OOJIBIIIOE
KOJMYCCTBO PA3JIMIHBIX CUTHAJIOB. CI/IFHaJ'IBI, KOTOPBIC BLIITIOJIHACMAS B HH nporpamMmma
Croco0Ha BOCTIPUHSATH, 00pad0TaTh M y4eCTh, COCTABIIIOT noe 3perus LI wim npyrumu
CJIOBaMH - BXOJAT B 30HY €O BHUMAHMUA.

Hamnpumep, eciiu mpouieccopom UCIOHAETCS POrPaMMa CII0KEHUS IBYX JBOMHBIX CIIOB,
KoTopas ananmu3upyet peructp daaros L1, To B “mone ee 3penus’” HaxoaaTcs (aaru
MHKPOIIPOLIECCOPA, OIIPEAEIIAIONINE 3HAKA UCXOOHBIX JaHHBIX U PEe3y/IbTaTa, HAIMYHUE IIEpEHOCa
W3 TETPaJbl UK OaiiTa, MepEnoIHEHUE Pa3psTHON CETKU U ap. Takas mporpaMma rotoBa
pcarupoBaTh Ha JII0601>'I U3 CUTHAJIOB, HAXOOAIIUXCA B €€ 30HC BHUMAaHUA (a IMMOCKOJIbKY UMCHHO



nporpamma ympasisieT padotoit L1, To ona onpeaenser u “30Hy BHUMaHUS LEHTPAIBHOTO
nporeccopa). Ho eciiu Bo BpeMs BBINOJIHEHUS TaKOH MPOrpaMMbl HaKaTh KaKyo0-IH00 KIaBHILY,
TO 3Ta Iporpamma “He 3aMETUT CUTHaja OT 3TOH KJIaBMILHU, TAK KaK OH HE BXOJUT B €€ “TIloJie
3peHus”.

Jlst Toro utoOs1 L{I1, BeImoHSsSI CBOIO paboTy, MMEN BO3MOXXHOCTh pearupoBaTh Ha
COOBITHSI, TPOUCXOISIINE BHE €r0 30Hbl BHUMAaHUSI, HACTYIICHUSI KOTOPBIX OH “HE OXHUIaeT
CYIIECTBYET cucmema npepuvisaruti IBM. IIpn 0TCYyTCTBHM CUCTEMBI IPEPHIBAHUIN BCE
3acyKUBAIOIME BHUMAHUS COOBITUS JJOJKHBI HAXOJUTHCS B TIOJIE 3PSHHSI MPOIIECCOpa, UTO
CHJIBHO YCJIOXHSIET MpOorpamMmbl U TpedyeT 001b1110H UX N30BITOUHOCTH. Kpome Toro, MoCKoNbKy
MOMEHT HACTYIIJICHHS COOBITHS 3apaHee He U3BECTEH, MPOIECCOP B 0KHUIAHUU KaKOT0-ITH00
COOBITHSI MOKET HaXOUTHCSI ITTUTENIbHOE BpeMsl, M UTOObI HE MPOIYCTUTD ero nossieHus, 11
HE MOXKET “OTBJIEKATHCS Ha BBIMOJIHEHHE KAKOH-TMOO0 Ipyroit paboTel. Takoii pexxum paboTbl
(peXuM CKaHUPOBAHHS OKUIAEMOTO COOBITHS) CBsA3aH ¢ O0IbITMMU TToTepsiMu Bpemenu L1 Ha
OXKUJaHUE.

Kpome cokparienns notepp Ha 0°)KMIaHKE, PEXKUM IPEPHIBAHNN [TO3BOJIIET OPraHU30BaTh
BBINOJIHEHUE TaKOW paboThI, KOTOPYIO 0€3 Hero peain3oBaTh MPOCTO HEBO3MOXKHO. Hampumep,
[P TOSIBJIEHUU HEMCIIPABHOCTEW, HEIUITATHBIX CUTYallUi PEKUM MPEPhIBAHUIN NTO3BOJISAET
OpraHu3oBaTh padoTy MO TUArHOCTUKE M aBTOMAaTHYECKOMY BOCCTAHOBJICHHUIO B MOMEHT
BO3HWKHOBEHHS HEIITaTHOM CUTYyalllH, IPEPBaB BHIMOJIHEHHE OCHOBHOM paOOThl TAKMM
00pa3oM, YTOOBI COXPAaHUTh MOJTYUEHHBIE K ’TOMY BPEMEHH MpaBUIIbHBIE pe3ynbTaThl. Toraa kak
0e3 pexxuma npepbIBaHuil 00paTUTh BHUMaHKE Ha HAJTMYKME HEMCIIPABHOCTH CHCTEMa MOTJIa
TOJILKO ITOCIIE OKOHYAHUSI BBIMOIHIAEMOM paboThl (WK ee JTarna) U MoJy4YeHHUs HeMPaBUIbHOTO
pe3yiabTaTa.

Taxum 0Opa3oM, cuctema MpepbIBaHUi T03BOJISIET MUKPOIIPOLIECCOPY BBHITIOIHSTH
OCHOBHYIO pa0OTy, HE OTBJIEKAsICh HA IPOBEPKY COCTOSHUS CIOKHBIX CUCTEM IIPU OTCYTCTBHU
TaKOW HEOOXOAUMOCTH, UJIH MIPEPBATh BHIMOIHIAEMYIO pabOTy U MEPEKIIOYUTHCS Ha aHAIIN3
BO3HUKILEH CUTYallMH Cpa3y MOCIE €€ NOSBJICHNUS.

[TomMrMoO TpeOyIOUIMX BHUMAHHUS HEIITATHBIX CUTYallui, KOTOPbIE MOT'YT BOSHUKHYTb
pu paboTe MUKPOMIPOIIECCOPHON CUCTEMBI, MPOIECCOPY TOJE3HO YMETH “NEePEKITI0UaTh
BHUMaHME” M Ha pa3IMYHbIC BUIbI paboT, OTHOBPEMEHHO BHINIOJHIEMbIE B cucTeMe. [1ocKoIbKy
yrpaBieHne paboToM cHCTEMBI OCYHIECTBIIAETCS TPOrPaMMOii, 3TOT BUJI IPEPBIBAHUIN JJOTKEH
(opMHPOBATHCS MPOTPAMMHBIM ITYTEM.

B 3aBucumocTu 0T MecTa HaXO0KJI€HHUS KICTOYHHKA NPEPHIBAHUIN OHU MOTYT OBITh
pa3zeneHbl Ha BHYmpeHHUe (NpozpammHble U annapamyphsie) U 6HeulHue PepbIBaHUS
(moctynatoue B OBM 0T BHEIIHUX UCTOUYHUKOB, HAIIPUMED, OT KJIABHATYPhI HIIK MOJIEMA).

Ipunyun oeticmeus cucmemvl Npepvl6anUli 3aKIOYAETCS B CIEAYIOLIEM:

IIPH BBITIOJIHEHUH MPOTPaMMBbl TIOCTIE KaXI0T0 paboyero TakTa MUKpOIIpoLeccopa
HU3MCHAIOTCA COACPKUMOC PErUCTPOB, CHCTUYUKOB, COCTOSAHUC OTACIBbHBIX YIIPABJIAIOIINX
TPUITEPOB, T.€. U3MEHAETCS COCTOSIHUE MpoLeccopa. MIHpopmalius o cocTOsTHUM Mpolieccopa
JIC)KUT B OCHOBC MHOTI'MX IMPOLCAYP YIIPABICHHA BEIYHUCINTCIIbHBIM IIPOLHCCCOM. He Bcs
uH(pOopMalKs OIMHAKOBO aKTyalbHa, €CTh CYLIECTBEHHBIE 3JIEMEHTHI, 0€3 KOTOPBIX HEBO3ZMOKHO
POI0JDKEHHE Pa0OThL. DTa HH(GOPMALHS JODKHA COXPAHATHCS MPU KXKOM “TIEPEKIIOUEHUH
BHUMAaHHMs IIporieccopa’.

COBOKYIMHOCTh 3HAYCHHI HAanOOoJIee CYIeCTBEHHBIX HH(OPMAIIMOHHBIX AJIEMEHTOB
HA3bIBACTCSI BEKMOPOM COCMOSAHUS WIH CIOB0M COCMOSIHUA npoyeccopa (B HEKOTOPBIX CITydasix
OHA Ha3bIBACTCS CI08OM COCMOAHUS NPOSPAMMDBL).



BekTop cocTosiHus B KaXKIbIii MOMEHT BPEMEHU JI0JDKEH COJepkKaTh HH(POPMALIUIO,
JIOCTaTOYHYIO JIJIsl IIPOAOJKEHNUS BBITIOJIHEHMSI IPOTPAMMBI MUIM TOBTOPHOTO ITyCKa €€ ¢ TOYKH,
COOTBETCTBYIOILIEH MOMEHTY (DOPMUPOBAHHSI JAHHOTO BEKTOPA.

Bekrop cocTosiHust hOpMHPYETCSI B COOTBETCTBYIOIIEM PETHCTPE MPOIeccopa M B
TpyIIie PerucTPOB, KOTOPBIE MOT'YT MCIIOJIb30BAaThCS U IS IPYTUX LIEJEH.

HaGops! nH(DOpMaAITMOHHBIX 3JIEMEHTOB, 00pa3yIOIIMX BEKTOPHI COCTOSHUS, OTJIMYAIOTCS
y OBM pa3nsix Tunos. B IBM PC BekTop cocTosiHNS BKIIIOUAET COAEPHKUMOE CUETUNKA KOMaH,
CErMEHTHBIX PETUCTPOB, peructpa ¢aroB u akkymyssaropa (perucrpa AX).

[Tpy BO3HUKHOBEHUH COOBITHS, TPEOYIOIIEr0 HEMEJIEHHON PEeaKIIui CO CTOPOHBI
maruHbl, [{I1 mpekpamaer 00paboTKy TeKyIIel MporpaMMbl U TIEPEXOAUT K BBITIOJTHEHUIO
JPYroii MporpamMMsl, CIIEIHAIBHO MPeAHAa3HAYCHHOM /I JAHHOTO COOBITHS, 110 3aBEPIICHUHN
KOTOPOW BO3BPAIAETCS K BHITIOJHEHUIO OTJI0KEHHON MTpOorpaMMBbl. Takoi pexxuM paboThI
Ha3bIBACTCSI NPEPbLIGAHUEM.

Kaxnoe coObiTre, Tpebyroliee mpephIBaHMsl, COMPOBOKIACTCS ClIEHUATbHBIM CUTHAJIOM,
KOTOPBII Ha3bIBaeTCs 3anpocom npepvieanus. Ilporpamma, 3aTpeboBaHHAasI 3aIIPOCOM
MpEepBIBaHMS, Ha3bIBACTCS 0OPAOOMUUKOM NPEPLIEAHUS.

3ampockl Ha MpepHIBAHNE MOTYT BO3HUKATh M3-3a COOEB B armaparype
(3aduKCHPOBAHHBIX CXEMaMH KOHTPOJIS ), IEPETIOTHEHUSI pa3psAHON CETKH, JIEJIeHUs Ha HYJIb,
BBIX0/Ia 32 YCTaHOBJICHHBIE JUIsl JAHHOH MPOrpaMMbl 00JIACTH MAaMSITH, 3aTpeOOBaHUS
nepudepuiitHbIM YCTPOMCTBOM OII€paIlii BBOJIa-BBIBOIA, 3aBEPIICHUS ITOW ONEpaIiiy BBOA-
BbIBOJa NJIM BO3BHUKHOBCHUS MIPU 9TOU ornecpanuun OCO6BIX yCJ'IOBI/II\/'I nT.AO.

HexkoTopbie U3 3TUX 3anpOoCcOB MOPOKAAIOTCS CaMOM MPOrPaMMOi, HO BpeMs HX
BO3HUKHOBEHUSI HEBO3MOXKHO IPEACKa3aTh 3apaHee.

IIpy HanMM4KMK HECKOJIBKUX NCTOYHUKOB 3alIPOCOB MPEPBIBAHUSA YaCTh U3 HUX MOXKET
nocrynarb ogHoBpeMeHHO. [Toaromy B OBM ycTanaBnuBaeTcs OnpeaesIeHHbII MOPSII0K
(mucuMIuIMHA) 00CTY)KMBAHUS MTOCTYIMAOIIMX 3anmpocoB. Kpome Toro, B OBM
IPEyCMATPUBAETCS BO3MONCHOCIb Paspeutams WIN 3anpeuyams MpepbIBaHMs ONPEIEICHHbBIX
BUJIOB.

I[19BM IBM PC moxeT BBINONHATH 256 pa3IndHbIX NPEPHIBAHUN, KaXK10€ U3 KOTOPBIX
MMeEEeT CBOM HOMED (IBYXpa3psIHOE MIECTHAAIATEPUIHOE YHCIIO).

Bce npepeiBaHus QeATCA Ha ABE TPYIIIILL:

e mnpepriBanusa ¢ Homepa 00h mo Homep IFh HazpIBaroTCS npepvisanusmu 6az060ti
cucmemwl 8800a-6v1600a (B1OS -Basic Input-Output System);

e npepsiBanus ¢ HoMmepa 20h mo nHomep FFh nassiBatorcs npepwisanuamu DOS.

[IpepsiBarus DOS nmeroT 60s1ee BEICOKHI YPOBEHb OpPraHU3aIli, YeM MPEpPhIBAaHUS
BIOS, onu ctpositcs Ha ucnonb3oBaHuu Moaynei BIOS B kauecTBe 371eMEHTOB.

[IpepbiBanus nensTCS Ha TPU TUTIA: ARRAPAMYPHbBIE, 102UYECKUE U RPOZPAMMHbLE.

AnmnaparypHble NpepbIBAHUS BbIPAaOATHIBAIOTCS YCTPOIICTBaMU, TPEOYIOIIUMU
BHUMaHUs1 MUKpoInipoleccopa: npepeiBanue Ne 2 - otka3 nutanus; Ne 8 - ot taiimepa; Ne 9 - ot
kiaBuatypsl; Ne 12 - ot agantepa cBa3u; Ne 14 - or HITM/I; Ne 15- ot ycTpoiicTBa nedaru u ap.

3arpocsl Ha JIOTHYeCKHe NMpepbIBaHus BHIPA0aThIBAIOTCS BHYTPH MUKPOIIPOLIECCOPA
MIpY MOSABJICHUU “HEIITATHBIX CUTyalui: npepbiBanre Ne 0 - mpu nonbiTke aesnenus Ha 0; Ne 4 -
IpY NEPENOTHEHUH Pa3psIHON CETKH apu(PMETHKO-TOrHYecKoro ycrpoiicta; Ne 1 - mpu
MepPEBOJIE MUKPOIIPOIIECCOPA B MOMIATOBBIN PeKUM paboThl; No 3 - mpu TOCTHKEHUN
IIPOrpaMMOM OJJHOM U3 KOHTPOJIbHBIX TOYEK. [locienHue n1Ba mpepbIBaHus UCIIOJIb3YIOTCS



OTJIQAYMKAMHU MIPOTPAMM JUISl OpTaHU3AIMH TOLIArOBOTO PEKMMa BBITIOHEHUS TPOrpaMM
(TpaccupoBKH) U 1711 OCTAHOBKM IIPOrPaMMBbI B 3apaHee HAMEUEHHBIX KOHTPOJIbHBIX TOUKAX.

3arpoc Ha MporpaMMHoe npepbiBanue popmupyercs no komanae INTN, roe n —
HOMED BbI3bIBAEMOT0 IIPEPBIBAHUS. 3alIpoC Ha alapaTHOE WU JIOTHYECKOE MTPEpPbIBAaHUE
BbIpa0aTHIBAETCS B BUJIE CIICIIUAIEHOTO AJIEKTPUYECKOT'O CHTHAIA.
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