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1. 	 BBEIlEHHE 

3 a nocn e AHHe rOA~ 3Ha4HTen bHO ysenH4Hnoc b KOIlH4eC TBO pa3pa
60TOK H pacwHpHIlCR B~nycK cOBpeMeHH~x AHanorOB~x c peAc TB.B Ha 
cTOR l1lee epeMR BblnycKa ercR Wa.1POKHH cneKTp AHanoroBbix YCTPO~C TB, 
Ha4HHa R OT n po c Tbl x AnR oTo5pa*eHHR an$aBHTHo-~H$PO BO~ HH$OpMa 
~HH H KOH~aR MO~HblMH HHT enneK TyanbH~MH rpa$H~eCKHMH repMHHa naMH, 

K OTopble HCn0l1 b3YlOTCR B CIo1C T eMaX o6pa6on<H A3 I-t HblX, B Clo1cr e Ma x 

pa3pa6oTKH Ha 6a3e 36M leAD - computer a ided design/ H B CHCTe
MaX yn paeneH HR npOH380ACT BOM /CMt - compute r aided manufactu r 
ing/ , o6ecne4H Ba R npH 3TOM 3Ha4HTenbHbI~ 3~eKT KaK B c$e pe HaY4
HbiX HCCl1eAOBa HH~ H B npoH3B oAcTBe , TaK H B APyrHx o6 nacTRx 4eno
se 4ecKoH AeRTenbHo c TH . 

O*HAaercR, 4TO 3a n e pHOA 1978 - 8~ rr. B~nYCK AHcnneHH~x YC T
POHCTB 6YAeT YBenH4HBa T bc~ C Ka )tcAbiM r OAoH Ha 35%1 1/ , B 4aCTHO
CTH , npeAnona r aeTcA , 4TO B CWA 4Hcno Hcnonb3ye Mbix TepMHHanOB 
B03 paCTeT C 69000 B 1978 r OA Y AO ~511 0 00 B 198~ rOA Y . 

6 mum AHcnne HHble YCTpo Hc TBa Hcno n b3YlOTCA y*e C cepe AHHbI 
6o-x r OAOB. 3a nocneAHHe rOA~ B OH RH c03Aa H P~A cOBMecTHMbl X 
YCTPOHC TB AnR nOCTpoeHHR AeweBbix H KOMnaKTHbiX rpa(J:lH4e CKHx CH C

TeM / 2/: 
_ 6b1C TpOAeHCTBY~HH p ereHepaTHBHblH AHcnne H co CKOPOC T b~ BblBO

Aa 	 HH(J:lO PMa 4HH AO 106 T04 e K/c, npeAHa3Ha4eHHblH r naBH~M o6pa3 0H 
AnR Hcnonb30BaHHR B c n eK TPOMeTpHH H B Tpa eK TopHblX H3MepeHHRX; 

- AHc nneH Ha 3a noMHHa~eH 3nT 3 1nH3; 
_ YHHsepcanbHblH AHcnne~HblH np04ecc o p B CTaHAapT e KAMAK AnR 

y n pa s neHH R YKa 3aHH~MH YCTpoHcTsaMH; 
_ CB eTOBO~ Kapa HAaw H KOOPAHHaTHbI~ wap AnR onepaTHsHoro 

B3 aHMoAeHc TBHR H BBoAa B 36M r pa$H4eC KOH HH$opMa4 HH C 3KpaHa 

AHcnne R; 
_ a CHHxpoHH~H H CHHXPOHH~H MOAe Mbi AflA nOAKn~4eHHA TepMHHanOB 

K 4eHTpanbHoi'l 3 Bt1 HI1H K nOKanbHOl1 Te pMHHanbHOH c eT Yl n o Tene(J:lOH

HbiM nHH HRM CBA3 H; 
_ rpa~H4eCKHH Te pMHHail Ha 3 anOMHHa~eH 3nT 31nH~ co BCTpoeH 

HO~ "'"Kpo - 3BM/3/ . 
Ha 	 OCHoae o nbiT a 3 TH X pa 3p a50T o K H TeHAeH~HH pa38H THR r pa~H4e

CKHX CHC TeM B HaC T OR~ee speMR pa3pa 6oTaH H C03Aa H s MOAY fl bH OM 
HcnonHeHHH npOTOTHn HHTenneKTyanbH o r o r pa$H~eC KO ro Te pMH Hana 
/J.1rr / I KOTOPblH HMeeT BblCOK YIO npOH3 BOAHTe nbHOCTb H Ao no n HRe T cy 

~ecTsy~~ee ceMeH CTB O YCTPOHCTB. 
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2. 	 TEPMHHOllOrHiI 

14 	 51 _
6 COOTseT CTBHH C ' s AaI1bHe HWe M H3no~eHHH HCn0I1b3 Y~TCA 

CI1eAy~He nOHATHA: 

DHcnne~ : 	 YC TPOHCTBO HI1H np Hu o P AnR sH3 yanbHo r o n p e ACTa BneHHA 
anlll a sHTHo-4H¢ POSbix / UYKBbl, 3HaKH, cHMs onbl/ H r pa$H
4 eCKHX / n HHHH, T O~K H, KpHBble, •.• / Aa HHbIX . 

rpa~~ 4eC KHe n pHMHT~B~: 3neMeHT~, H3 KOTOP~X COC TOHT ~30opa

~eHHaR Ha AHcnn e e KapTHHa /To~Ka, n~HHA, C~MSOI1 , ••. /. 

rpacVl-l~eCKI-lH o6"bel'<T : aApecyeMblH 3neMeHT KapTI-lHbl, OO"beAHHR~wHV. 

He CKo nbKO npHMHTHBOB / Ha3blsaeTcfI TatOHe cerHeHTo M/. 

MH pOBble KOOPAHHa Tbi I MK /: He 3aS14CHMble OT KOHKpeTHo ro yC TpO~C T

sa KooPAHHaTbI, C nOHOWblO KOTOPbl X n0 I1b30Ba Tenb / n po
rpa MMa n o nb30ea Te I1A / on14C ~BaeT rpa$H4 ec KHe n pHMH TH BbI 
14 npe o 6 pa30Ba HH A. 

AHCnne l1Hbie KOOPAHHaTbl I nK/ : KOO PAHHaTbI KOHKpeT Ho i1 AHCn n e l1 HOI1 
C 14 C T e H~ / HanpHMep, aApe c y eHble T O~K H 3KpaHa A~cnneR / . 

DHc nneHH~ V. ¢ai1n : On 14C aHH e Ka p THHbI Ha OCH o ee DK. 

none H30opa*e HHR: 3a Aa HHoe OKH O B CHCTeMe DK. 

OKHO: 3aAaHHaR ~ a CTb B none MK. 

npeoopa30 eaH 14 e BH 3yanH3a~14H : npeoopa30 sa HHe , KOTopoe n e peso 
AH T 3 aAa HHy lO 4aCTb B none MK / OKHO/ B 3aAaHHo e n one 
H306pa*eH HA . 

r p a(J:l14 4eC KO e n peo6pa 30 ea H14e : ne peMe~eHHe, Ma cwTa o Hpo saHHe H no 
BOPOT rpa¢H ~ec KHx 06"be KToe. 

3. 	APXHTEKTYPA MY llbTHMHKPOnpO~E CCO PHOA CH CTEMbi /I1MnC/ 

YnpABI1E H ~IR HHTEllllEKTYAllbHblM r PA4>I1 4E CKHM TEPMHHAllOM 


3. 1. ¢YH K 4~H cne~HanH3HPOBaHHOv. MM nc. 

PacnpeAene HHe ¢YHK ~HI1 


npH o n peAeneHHH cn eKTpa ¢YHK4H~ MMnc 6 b1n H 3aAaHbI cneAY~He 
ycnoB~ A : 

- nOBblweHHe n pOH3BOAHTeflbHOC TH no OT HoweHH~ K y*e cy~eCTSy~

utH M YC TPo HCTsaM ; 
- COBHeCT~MOCTb C cyuteCTBY~HM14 YCTpOI1CTBaMH; 

.. ... 
'" 

~ 
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"' r~ -.. 

3 



/4/
- TeHAeH~HR K CTaHAapTHaa4MH rpa$H4eCKHX CHeTeM ; 
- HcnOfl b30BaHHe caMO~ coepeMeHHOH MHKp03neKTpOHHKH, 4 TO n o 

3BOflRe T 3 Ha 4 HTeflbHO ysenH4HTb BHYTpeHHHe B~4HcnHTen b H~e M~HO

eTM TepMHHana H nepeHeCTH B~nonHeHHe pAAa $YHK ~HH c ~eHTpanbHoH 
38M Ha TepMHHan. 

HCXOAR H3 3Tor o AnA MHnC 6~n onpeAeneH cneAY~HH Hafiop ~YHK 
~HH: 

1. PafioTa c ~eHTpanbHoH 38M 4epea nocneAoBaTenbH~H H/HflH na 
pannenbH~H HHTep$eHc~ . 

2. 	 Ynpasn eHHe AHaflorOM nOflb30saTenb-TepMHHan H 3BM-TepMHHan. 
3. 	 npeAocTasneHHe B03MO~HOCTH MaHHnynR~HH rpa$H4eCKHMH 06DeK

TaMH 	 / c o3AaHHe , MOAH$HKa~HR H CTHpaHHe 06beKTOB B $aHne/ . 
~. BaoA rpa$H4eCKHX AaH H~X. 
5. nOCTpoeHHe r pa$H4eCKHX npHMHTHBOB H3 3KpaHe seKTopHoro 

AMenneR no KOMaHAaM, cOAep*a~~MCR 8 A~cnne~HOM ¢aHne. 
6. B~nonHeHHe cne~HanbH~X rpa~H4eCKHX QYHK~H~ Irpa$H4eCKHe 

npe06pa30BaHHR, OTce4eHHe HeSHAHM~X nHHHH, o6pa6oTKa rpa~H4e

CKHX 06~eKTOS H HX aTpH6YTOB/. 
7. XpaHeHHe KapTHH nonb30saTel1R B MK, a TaK*e TO~ 4 aCTH AHcn

neHHoro $a~na , KOTopaR 8~eOAHTCR B pe*HMe pereHepa 4HH IpereHepa
THBHaR 4acTb/. 

8. ~HH~HanH3a~HR eceH MMnc nocne BKn~4eHHR, KOHTponb 3a pafio
TOH CHCTeM~ H COCTasneHHe cTaTycHoH HH$OPMa~HH 0 ee pa6oTe. 

YKa3aHH~e $YHK~HH B~nonHR~TCR MMnc, CocToR~eH H3 npo~eccopa
MOHHTopa, MOAynA o6~eH naMATH , AHcnneHHoro MOAynR H apH~MeTH4e 

CKoro MOAynR IpHc.l/ . npH 3TOM pac n peAeneHHe 3aAa4 npOH3aOAHTCR 
cneAY~~HM o6pa30M/6/: 

n po~eccop - MOHH TOP - 3aAa 4 H 1,2,3 H 8; 
MOAynb 06~eH naMRTH - 3aAa4a 7; 
AH c nne H H~H MOAyfl b - 3aAa 4H 4,5; 
a pH$MeTH4 ecKHH MOAynb - 3aAa4a 6. 
OAHHM H3 BamH~X YC 110SHH, npHHAT~X npH paapa6 0 TKe MMnC, RSflA 

eTCR s0 3MomHOCT b paCWHpeHHR CHCTeM~ nyTeM BKn~4eHHR a Hee Aonon-
HHTenb H~X MOAyneH . 

3.2. CTPYKTypa MHnc 

3 . 2. 1 .06~aR WHHa 

B/7/ nOKa 3aHO, 4 TO ca R3b Me* AY MOAynRMH MMn c npH nOM~H o~eH 
WHH~ IOW I 06ecne4H sae T no cpa BHeHH~ c APy rH MH cnoco6aMH HaHn Y4
wee OTHoweHHe CTOHMOCTH CBA3H K npOH3BOAHTenbHOCTH CHCTeM~. npoc 
TaR TeXHH4eCKaR peanH3a~HR 3 TOH CT PYKTyp~ cnoc06cT8oBan~ WHPOKO
My pacnpOC TpaHeHH~ O~ . 

OA HaKO eCl1H K o5w.eH WHH e nOA KflK>4H Tb 60nee 4 aKTHOIlb! X MOf\yncH , 
TO npoH3 BOAHTen b HOCTb CHCT e MbI MO)f(e T YMeHbwaTbCR H3- a D I<O IIQ:!'U1KTOB 
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JIeJIbHbllt BaTeJIbl

JIlHTepilleltcbl 

lIHclIJIelt
HW! 

MOnyJIb 

MOnyJIb 
oc5l1lei1 

naMRTH 

PHC . 1. CTPYKTypa "lynbTHMHKpOnpo~eccopHofl CHCTeNbJ. 

UeHTpaJIbHbllt apc5HTp 
oc5l1lelt 1lllIHbl 

!R fiG 1 B~ 13G2 • •• B~1 ~ Gn 

IMOl(YJib11 fr'AOnYJIb2 / MO,nYJIb n J 
I I 

~ - ~ 
BUSY 

Pile . 2 . CTPYKTy pa ap6HTpa o6[Qeil llfHHbl. 

npH AocTyne I{ OW. n03TOMY np~ paapa50TKe CHCTeM~ Heo6xoAHMO: 
1/ M~HHMHaHPoBaTb YHCno o6pa~eHH~ K OW CO CTOPOH~ n~6o ro 

MOAYflR, TO eCTb MOAynH Aon*H~ o6pa6aT~BaTb npHceoeHH~e HM 3aAa4H 
KaK MO*HO 60nee aBToHOMHO; 

2/ ceeCTH K MHHHMYMY epeMR 3axeaTa OW AnR 8~nonHeHHR 3neMeH
TapHo~ onepa4HH 14TeHHR HflH 3a n~cH/; 
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BG7 

BCLl{ • 
PMc.3. CxeMHafl peanH9a~HH apoHTpa o6~eH urn:HbI . 

BCLl{ 

B~ 

BGi 

BRj 

- - --''<--.'CO\- - - '3 I \


BGj i \' 

ss---\ ,BUSY 
YnpaaneHHe rnHHO~ YnpaBJIeHHe 

MonyJIeM jMo.nYJIeM 1 
PHc.4. BpeMeHHaR AH a rpaMM3 pa6o~ apoHTpa: 1/ BRj HMeeT 
Gonee BblCOKHH npHopHTeT, '{eM SRi; 2/ BRi I1MeeT Gonee 
BblCQKHii npHopHTeT, 1.{eM BRj. 

31 ~cnonb30BaTb ap6HTp An~ pa3peweH~fl KOH$flH KT OB AOCTyna n pH 
o6pa~eHHH K OW , npH 3TOM pa60Ta ap6HTpa He Aon*H3 c y~ecTBeHHO 

ya enH4HBa Tb s peMR B~nonHeH HR 3neMe H TapH~X onepa~H~. 
Ha pHc.2 nOKa3aHa crpyKTypa Hcnofl b3yeMoro B paCCMa TpHBaeMO~ 

MMnC apGHT pa o~eH WHH~, a Ha pHc.3 - ere reXHH4eCKaR peanH3a 
4HR. BpeMeHH3R AHarpaMMa pa60T~ ap6HTpa npHBeAeHa H3 pHC.~. 

Ka~oMY MOAyn~ B CHCTeMe n pHce3HBaeTcR no OAHOH WHHe AnR 3a
npota 06~eH WHH~ SRi IBus Request! H An~ nOATBep~AeHH~ 3an poea 
BGi !Bu s Granted!. EenH KaKOMy-nH60 MOAyn~ He06xoAHMO 3 aH~T b 
OW An~ o6MeHa HH~o pMa~HeH, TO OH Ao n*eH B K 11~4H T b eBoH BRi' 3TOT 
MOAY11 b Mo*eT nOAKn~4aTbe~ K OW, ee11H: 

- OH npHH~n CBoH BGi H 
_ 3aKOH4eHa npeA~Ay~a~ onepa~H~ C Hcn011b30BaHHeM OW /CHrHan 

BUSY He BKn~4eH/ . 
KorAa Hoa~H MOAyn b 6epeT Ha ce6~ ynpaaneHHc OW, OH Aon*eH 

BKn~~HTb CHrHan BUSY. nocne B~ Kn~4eHH~ BRi H BUSY TeKY~HH rna B
H~H MOAynb oC B060~Aae T OW . CaM ap6HTp He MO*CT npcp~oaTb P~60TY 
MOAyn~ C WHHOH. 
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PHC. 5. On Cp,lUHI-t 11.:1 o6uteii Wil li e: a/ liTCIIH e, 0/ 3allJlC b . 

8peMR 3aXBa Ta OW Ae nH TCR H8 H HTe pBan~ $HKcHpoeaHH oH AnHH~. 
IlI060H r na B HbI~ MOAynb MQ)f(e T 3aHHMaTb OW Ha e peMR, pa BHoe m Ta KHM 
~HTepBanaM 1m - ~ e110e 4Hcno/, B 38BHCHMOCTH OT 6b1CTPOAeHCTeH~ 
KaK caMoro rnaOHoro MOAynR, TaK H 3a Ka 3aHHoro H11H nOA4HHeHHoro 
MOAy11R. 3 TOT nonycHHXPQHH~H cnoc06 HMeeT no c pa e HeHH~ e CHHX POH
HblM n pCHMy~ecTBo , 3aKn~4a~eec ~ B nY4weM c ornaC OBaHHH CKoPoc Te H 
Bbln011HeHHR onepa~HH B pa3HoTHnHblx MOAyn~x , a no c paBHeHH~ 

C aCHHxpoHHblM cnoc06oM, KOTOPblH 06b14HQ npHMeH~eTC~ B Ta KHX c HTya
~HRX, yMeHbwa~T e~ 3 aTpaT~ Ha T exHH4ecKY~ peanH3a~H~ . 

nnR 06MeHa HH~opMa~HeH OW HMeC T 27 WHH, pacnpeAeneHHblX c n e
Ay!OUtHM 06pa30M: 

- 16 aApeCH~X WHH, n03BonR~HX aApeCOBaTb 6~K R4ceK naMRTH, 
perHCTpOB H nopT09 BBOAa-B~BOAa ABO ••••• AB1S; 

- 8 WHH AaHH~X: DBa, ... , DB7 ; 
- 3 WHHbl ynpaaneHHR : 

BRD - BUS REAlJ / ..... TeHHe/ 

BIIR - BUS Wri te /3anHcb/ 

ACK - Acknowledge /c Hr Han nOATBep*AeHHR co C TOpOH~ 


aApecyeMoro t"oAynR/. 
Ha pHc.5 npHBOAHTCR BpeMeHHaR AH a rpaMMa B~n011HeHHR oncpa~HH 

4epe3 OW. B 06uteM cny'-4ae Wlo1Ha 3aHHMaeTC fl TonbKO Hil BpCMn ncpc
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Aa4H OAHOrO cnoaa /6a~Ta/ , An~ peanH 3a ~HH Henpep~aHOH nepeAa4H 
6nOKa AaHH~X He06xOAHMO BKn~4HTb CHrHan BUSY Ha epeMR nepeAa4H 
~enoro 6noKa. OAHaKo Hy*HO Y4HT~BaTb, 4TO Ha 3TO epeMR APy rHe 
MOAynH He 6YAYT HMeTb AocTyna K o6~e~ WHHe. 

3.2.2.Me*MOAynbH~e CBR3H H CHHxpOH H3a4HR 8 CHCTeMe 

MOAynH MHnC 06pa6aT~Ba~T OTAenbH~e 4aCTH 06~eH 3aAa4H CHCTe 
M~. AnR ynpaBneHHA 3THM np04eCCOM COCTaBnR~TCR 3aAaHHA , KOTop~e 

nepeAa~TCA COOTBeTCTBY~HM MOAynRM Ha HcnOflHeHHe . 3TH 3aAaHHR 
cOAep*aT KOA onepa4HH H Bce He06xOAHM~e napaMeTp~. B AanbHeHweM 
MOAynb, KOTOP~H cOCTaanReT 3aAaHHe, 6YAeM Ha3~BaTb 3aKa34HKOM, 
a MOAynb, KOTOP~H B~nonHAeT 3aAaHHe, - HcnOflHHTeneM, AonYCKaeTCR, 
4TO MOAynb-HcnonHHTenb BO epeMA 06pa6oTKH nonY4eHHoro 3aAaHHR 
Mo*eT B~cTynaTb, e CBOO 04epeAb, KaK 3aKa34HK no OTHoweHH~ 
K TpeTbeMY MOAyn~. 

nepeAa4a 3aAaHHH Ocy~ecTBnAeTCR nYT eM 3anHcH co06~eHHH, CO 
Aep*a~HX BC~ He06xoAHMY~ AnR B~nonHeHHR 3aAa HHA HH$opMa~H~, 
e Cne~HanbHO 3ape3epBHpoeaHHY~ AnR 3TO~ ~enH 06nac Tb naMATH . 
3TH 06naC TH naMRTH, nOnY4HBwHe B nHT epaType Ha3BaHHe "n04TOB~H 
A~HK" , 06~4HO nOMe~a~TcA B o6~y~ naMA Tb, TaK 4 TO Bce MOAynH HMe
OT AOCTyn K HHM/ 8 /. 

B cOOTBeTcTBHH c/9/ B AaHHOH MM nC Hcnonb 3yeTcR MOAH$H~HpOBaH
H~H BapHaHT n04TOB~X A~HKOB, KOTOP~H n03BonAeT YMeHbWHTb 4Hcno 
06pa~eHHH K OW npH 06MeHe co06~e HHAMH. C 3TOH ~ enb~ 3aAaHHoe 
aApeCHoe npOCTpaH CTBO H3 64K aApecOB pa35HBaeTCR cneAY~HM 06pa
30M /pHc.6/: 

0.• . 15K - HHAHBHAyanbHoe uApeCHoe npOCTpaHCTBO MOAynR; 
15K..• 16K - a Ape ca AnR n04TOB~X R~HKOB; 
16K•.. 64K - aApeCHoe npOCTpaHCTBO o6~eH na MATH. 
CxeMHaR peanH3a~HR Me*MoAynbH~x cBR3eH npeAYCMaTpHBaeT BKn~4e

HHe B Ka~~H MOAynb cne4~anbHoro 6nOKa naMRTH /ynpaBnA~a~ na
MATb/, ~Me~~ero AByxKaHanbH~H HHT ep$eHc /dua l-por t memory/ , Ao 
cTyn K ynpaBnR~eH naMATH B03Mo*eH KaK co CTOPOH~ OW /aApeca OT 
15K AO 16K/, Ta K H co CTOpOH~ COOTBeTcTBy~ero MOAyn~ /pHc.7/. 
3TOT c noc06 peanH3a~~H nO~ Toe~x R~HKOB Aae T cneAY~He npeHMy~ecT
Ba: 

- npH 06 MeHe coo6~eHHRMH ~Hcno 06pa~eHHH K OW YMeHbwaeT CA 

BAaoe; 
- 4TeHHe co06~eHHR H3 6nOKa ynpaBnA~eH na MAT H npO~ 3BOAHTCA 

6e3 06pa~eHH R K OW ; 
- npH 3anHCH coo6~eH~R B ynpaBnR~y~ na MA Tb c o CTOpOH~ OW 

cxeMH~M ny Te M r e HepHpyeTcA CH r Ha n np e p~ BaHHA, nocTyna~HH Ha npo
4eccop BHYTPH MOAynA, 4TO n03BonAeT HeMeAneHHO ~HHUH~pOBaTb 06 pa
60TKY 3aAaHHA. Ko rAa 3aKOH4eHa 06pa60TKa 3aAa HHR ~nH npOH 3owen 
C60H npH ero o6pa6oTKe , He06xoAHMO H3BeCT~T b 06 3TOM 3aKa34HKa. 
AnA 3TOH 4en~ B CHCTeMe npeAYCMOTpeH~ ABa MexaH~3Ma : 

8 

- cTaTycH~e R4eHKH e ynpaBnR~~eH naMRTH, KOTop~e MoryT onpa-
w~BaTbCR 3aKa34~KOM; 

- cne4HanbH~e W~H~ B OW, KOT op~e B YKa3aHH~x cnY4aA X 8 Kn~4a
IOTcR ItICnOnHHTelle M, Bbl3blBdR npepblBdHHe B l1oAyne- 3a Ka34vJKe. 

64K 

.i\,npeca 
06l11aR MO.n;yJJ.II 

o6l11el!: 

I 

ITaMRTb ~ 
 ? 	 ITaMRT.I! .i\,npeca 

o6l11ei! 
lllIHbl 

16K 

i .i\,npeca 6.ll0KOB 


(> yrrpaBJJ.IIlOU\ea 

ITaMRTJII
--115K 

k .i\,npeca .n;JJ.II " 

: CBR3.1! BHYTp.l! 


1 MOnyJJ.II 

14K 
 .i\,npeca 

03.Y BHYTPJII 
I-- rm3.Y, 03.Y MO.nyJJ.II 

BHYTPPl(>..---	 , 
MO.n;yJJ.II 

rm3.Y 
o 	 ...L 

PHc.6. Pacnpe,o;eneHHe 3APeCHoro npOCTpalICTBa B MynbTH
HHKponpOIleCCOpl-IOH CHCTer-le . 

3 TH WHH~ Ha3b1Ba~TCR nHHHAMH 3anpoca Ha 06cnymHBaHltle. B Aa HHOH 
MMnC HMeeTCA 8 TaKHX WHH /SRO ••• SR7/ , Hcnonb30BaHHe KOTOPblX no 
3BonReT ocy~ecTBnRT b 6~CTPblH 06MeH co06~eHHRMH B KpHT H4eC KHX 
no 	 apeMeHH cnY4aAX. 

Ha pH c.8 nOKa 3a Ha cxeMa Me*MoAynbHblx CSA3eH MMnc. 
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\ OElIlAH llIMHA \ 

EviOK ynpaBJIRKlU. 
II8MIlTH i 

- MOnyJJbi 
~--

PMC . 7 . floAKJUolfeHlie MOAynR K oGw;efl 1lIH.1Ie. 

MO,nYJJb- YIIpaBJlRJOU(aR MOnyJIb
3aKa3'!HK II8MlITb MOnyJIJi HCIIOJIHIlTeJIb 

IlCnOJIIU'!TeJIJi 

COCTaBJIeHHe 3aITllCb COOTBeT- qTelU'!e II aHaJIH3 
3a,naHll.R - CTBYJOI!IerO coo6- -+ co06111eHH.R 0 

llleHll.R 3a,na1U'!H 

~ 
'lTeHHe II 3aITllCb CTaTYC- BUIIOJIHelU'!e 
06pa60TKa -- HO~ IlHif>oPMEmHH - sa,naHH.R
cTaTyca (ROten 06pa60TIrn. 

c60~ H T . II .) 

IlpepHBaHHe 
O~pa60TKa 3arrpoca 
Ha 06C~Hlle 

PIIC.S 

B AaHHOH CHCTeMe apH~MeTH4eCKHH MOAyI1b raK*e RBI1Re T CR 06UlHM pe
CYPCOM, nOCKOI1bKY era 8b14HCIlHTeI1bHble B03MO*HOC TH Mo r yr HCnOI1b 

30saTbCR npo"eCCOpOM-MQHHTOPOM H AHcnneHHblM MOAyneM. 

AnR ynpasIleHHR AocTynoM K 06UlHM pecypcaM n peAYCMOTpeHbI cne 
"HaI1bHble ~llarH, peaI1H3YO~He Onepa"HH onpaca H YCTaHQBKH Itest 
and set - TAS/. CHHxpOHH3a"HR o5pa6oTKH 3aAaH~H eo epeMR HC
nOflb30aaHHR pecypcoB ocy~ecTBnReTcR npH nOM~H BUSY-~naroB . YKa-
3aHH~e $narH peaflH30eaH~ cxeMH~M nYTeM. 

AOnycKaeTCR, 4TO npH 3aXBaTe o~ero pecypca KaKHM-nH60 MOAY 
n eM o6pa6aT~BaeTcR HeC KonbKO 3aAaHH~ nOAPRA /Hanp HMep, nocneAO ~ BaTenbHOCTb apH¢MeTH4ecKHx onepa4H~/. Ha pHc.9 nOKa3aH TaKo~ 
cnY4aH. 

OnHcaHH~e npHH4Hn~ Me~MoAynbHoH CBR3H H CHHxpoHH3a4HH ocy~ecT
BnR~T cnaGy~ CBR3b Me~AY npo4eccaMH, npoTeKa~~MH napannenbHo 
B OTAenbH~X MOAynRx . 3TO cooTB e TcTByeT Cne4H$HKe npHMeHeHHR 
MMnC AnR ynpaBneHHR HHTenneKTyanbH~M TepMHHanoM , B KOTOPOM na
pannenbHO o6pa6aT~Ba~TcR cneAy~He THn~ 3aAa4 : 

- AHa nor non b30BaTenb-TepMHHafl H/HflH 4eHTpanbHaR 36M - TepMH
Han, apraHH3a4HR H CHHxpOHH3a4HR oGpa6oTKH nepeAaHH~X 3aAaHHH; 

- npeo6pa30BaHHe rpa¢H4eCKHX 06beKTOB. a TaK*e HX 3al~eceHHe 
B AHcnneHH~~ ¢a~n; 

- ofipa6oT Ka AH c nneHHo ro ¢aHna, TO eCTb nOCTpoeHHe H306pa~eHHR 
Ha 	 3KpaHe; 

- HeKOTop~e B~4HcneHHR no nporpaMMe nonb30BBTenR. 
CxeMHaR peanH3a4HR ¢narOB H B~AeneHHe cne4HanbH~x WHH o6ner

4a~T Me*MoAynbH~e CBR3H Ha n porpaMMHOM YPOBHe. 
HapRAY C onHcaHH~M B~we Mexa HH3MOM Me*MoAynbHoH CB R3H B MMnC 

npe AYCMOTpeHa B03MO*HOCTb 6~CTporo 06MeHa co~eHHRMH /HanpHMep, 
AnR 06paGoTKH npep~BaHHH OT CBeT OBoro KapaHAawa/ . 

4. 	 BHYTPEHHRR APXHTEKTYPA MOAYnE~ MMnc 

~. 1 . 6apHaHT~ peanH3a4HH 

HMe~HeCR B HaCTOR~ee BpeMR Ha60p~ 4H¢POB~X MHKp03neKTpoHH~X 
KOMn OHeHT OB n03BonA~T peanH30BaTb cneAy~~e OCHOBH~e CTPYKTYP~, 
npeAHa3Ha4eHH~e AnA B~nOflHeH~R cnO*H~X norH4eCKHX 101 B~4HcnHTenb

HbiX ¢YHKltIo1H: 
- Mo~yn b Ha OCHOBe YHL1BepCa nbHoro 8-pa3PAAHoro MHKpOnpOltec 

copa /Mn/; 
- MOAynb Ha OCHOBe 16-pa3pRAHoro Mn; ~ 
- cne4Io1anH3Io1POBaHH~~ npo~eccop Ha 6a3e MHKPonp04eccopH~ X 

B MM nc AonycKaercR , ~TO ycny r aMH OAHoro MOAynR nonb3Y~T C ~ 
HeC KOI1bl<O APy r \o1X MOAyneH, TO CCTb MOAynb Mo~e T C TaTb 06UlHM p e 

CYPCOM B CItlCTeMe. TVInYl'-lHblH npl1MC P - :HO MOAyIlb 06UleH n aMRH1 . 

cet<4H~ Inc/ ; 
- MOAynb C *CCTKO~ norlo1KO~ Ha OCHOBe 6a30B~X HHTerpan b H~X 

cxeM /HC/ . 
" OAYllb H,) OCHo ue YHL1BCpCanbHoro 8- pa3PAAHoro Hn Tpe6yeT HaH

MCHb WL1X 3a l Pill 11 0 PC ':WH3iJUL1IO, Tat< KaK B HaCTOIl~ee BpeMIl HaKonnCH 
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60n bWO~ on~T nOCTpo eHHA TaKHX CHCTeM. KpoMe To r o, c y~ecT ByeT 

60nbWO~ $OHA MaTeMaTHyeCKOrO 06ecne4 eHHR AnR pa 3nH4 H~X n pHMe
HeHHH, a TaKme xopowo OCHa~eHH~e C HC TeM~ AnR pa3pa6oT KH H QTnaA
KH MHKPO-3BM/ JO/. XOTR 6~cTpoAeHcTBHe 3THX Mn cpaBHHTen bHD ee
nHKO /2,5~5 MKc/KoMaHAY/, HX paapRAHOCT b /8 6HT/ An R MHorHX 3a

HeT 

TAB -orrepaUIIR 
Aa4 RBHO HeAOCTaT04Ha, TaK Ka K nocneAosaTenbHaR 06pauo TKa HH
$OpMa~HH c 60flbweH pa3pRAHOCTb~ n pHBOAHT K 3Ha4HTenbHOMY CHHmer - - - - --'cxeMHI& HH~ npOH3BOAHTenbHOCT~. 

I 
HOB~e 16-pa3pRAH~e Mn pa6oTa~T np~MepHO B 2~~ pa3a 6~cTpee. 

KpoMe Toro, 6naroAapR 60nbweH pa3pRAHOCT~ , OHH HMe~T B AeCRTKH 

, pa3 6onbwyo npOH3BOAHTenbHOCTb, 4eM 8-pa3PRAH~e Mn/ 1 l/. H, HaKO

LRESi = '_ .--J rrYTeM 

He~, e~e OAHHM Ba~H~M npeHMy~ecTBOM, 06YCnoBHBwHM WHpOKoe pac 
rrepena'la npOCTpaHeHHe 16-pa3pRAH~X Mn, RBflReTCR 60nee COBepweHHaR BHyr

rrepe.ua'la peHHRR apxHTeKTypa /pacwHpeHH~H cnHCOK KOMaHA , BKn~4aR YMHo~e3a)laHlI:R 1 38n8HRR n 
HH~, AeneHHe HAP.; BBeAeHHe AononHHTenbH~X cnoco60B aApeca~HH; 
yseflH4eHHe aApecyeMoH naMRTH AO 1 ~16 M6aHT/ . 

HHKponp04eccopH~e ceK4HH nORBHflHCb B pe3ynbTaTe pa3SHTHR 
6HnonRpH~X TeXHonorHH TTn H 3en. B HaCTOR~ee epeMR cepHHHO B~ r -	 rrYTeM_l_ --, cxeMHI& r- -J-- -, 
nYCKa~TCR np0 4eccopHbie ceK4HH, ceK~~H MHKponporpaMMH~X KOHTpon(BUSY : = , I rrpH 3arrHCR ( BUSY: =, I

L- _ _ __ --.J nepos , KOHTponnepOB BBOAa-B~BoAa H AP. / 12, 13/. TaKHM 06pa30M,L _ ~_ _ ..J 3a)laHHR 

'ITeHl'le 
pe3YJJ:bTaTU 

CTanO B03MO~H~M npH HcnOnb30saH HH Heuonbworo 4Hcna ~C CTPOHTb 
MO~H~e MHKponporpaMMHpyeM~e np04eccop~ C nOAXOAR~eH AnR KOHKpe T
H~X npHMeHeHHH apXH TeKTYPoH. Pa apa60TKB n po~eccopOB Ha OCHOBe 

(BUSY=Q? ) ReT Ce K4 HH Tpe6yeT 60nee rny60KHx a HaHHH B 06naCTH apxHTeKTyp~ 38M 
H MHKponporpB MMHpoaBH HR H CBR3aH a C 60nee B~COKHMH 3aTpaTaMHI 
no cpaBHeHH~ e Hc nonb30BaHHeM YHHBepcanbH~X Mn. n pHo6peTeHHe ~ena 
c ne4HanbH~X CHeTeM AnR pa3pa6oTKH MH KPO-3BM 4enecoo6 pa3Ho TOflbKO 
TorAa , KorAa pa3pa6aT~BaeTcR 6onbwoe 4Hcno CHeTeM Ha 6a3e TaKHX 
KOMnOHeHTOB. 

npo4ec e opbl e mecT KoH nor HKoH, nOCTpoeHH~e Ha 6~CT P~X 6HnonRp
H~ X ~c ManoH H epeAHeH HHTerpa4HH, HMe~T caMoe B~COKoe 6~CTPO

AeHCTBHe cpeAH 4eT~pex paeCMOTpeHH~x THnOB n po4eecopOB. OHH n pH 
MeHROTCR TorAa, KorAa Tpe6yeMoe 6~CTpOAeHCTBHe He Mo~e T 6~Tb AO
c THrHyTo APyr~MH cpeAc TBaMH. 0 4eBHAHO, 4TO HX pean~3a4HR Tpe 

c~OC 6yeT 3Ha4~renbH~X 3BTpaT, a BHece HHe ~aMeHeHHH S 3 aKOH4eHHY~ 
REi pa3pa6oTKY 4pe3B~4a HHo TPYAoeMKo. 

PaccMoTpHM B03MO~HOCTb Hc non b30BaH HR B MMnC onHcaHH~X B~we 
CTPYKTYP Ha npHMepe AHc nneHHoro MOAyn A, npeAHa3 Ha4eHHoro B nep
By~ o4epeAb An~ nocTpoeHHR rpa$H4ec KHx npHMHTH BOB Ha 3KpaHe BeK
TopHor o AHcnneR, B 4aC THOCTH n HHHH H CHMBonOB. AnR aHanH3a B~-

RESi ~t--I I~ 	 6epeM OCHOBHOH napaMeTp - BpeMR nOCTpoeHHA YKa3aHH~x r pa $H4ec KH x 
3 neMeHTOB . YKa*eM TaK~e , 4 TO CHMBon~ CTPOR TCR H3 KOpOT K~ X o Tpe3 
KOB, a AnA nOC TpoeH~A nHHH H Hc nonb 3yeTcA G~C T p~H anropH TM 6peBUSY ~~ \ ~ 
3eHxaMa / 14/ . B~4HcneHHA BpeMeHH nOCTpoeHHR nHHHH H CHMBonOB 6~nHI aHlI:e , 1'-~aHHe k -
CAenaH~ AnA WHpOKO pacnpocT paHeHH~x yHHBepcan b H~X 8- H 16-pa3pRA

PHC . 9. CHHxP OHH3a~IiR o 6pa6oTKIi 3aABHHrl . RESi - TAS-$rta r Will p e  H~X Hn 18080 /KP580~K8 0/ , 18086, npo4eccopH~X CeK4"~ 13002 
cyp ca i; BUSY - $.nar p,nH CHJJXpOHHsau.HH. !BUSY= 1 - 3aAalme oGpa  /K589HK02/ " "HTerpanbH~X cxeM SN74S 181 / K53 IHn3/. Pe3ynbTaT~
6aTblBaeTcn/ • 

B~4HcneHH~ npHB eAeH~ B Ta6n.l, npH4eM B YKa3aHH~X BapHaHTax onepa 

'ITeHHe 
pe3YJII,TaTa 
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~MM nOCTpoe HHR ocy~ecT BflR~TC R npOrpaMMO~, M~ KpOnpOrpaMMO~ M TaGJIHu,a 2 
*eCTKO~ flOr HKOH CQOTBeT CTBeHHO. 

J1o.ll.rOTOBlta BHrrOJlHeHHel'a6,rm u,a 
(rrOCTOJiHHaR qaCTb) (rrepeMeHHaR qaCTb) 

BpeMR rrOCTpOeHRH Bapl!aHT
CKOPOCTb rrOCTpo eHRHBapl!aHT B MQ .1lJJI!Ha 	 BpeMR .JtlilIHa Bp eMR 

BHrrOJl- BHrrOJlJillIlI! I! CI!MBOJl" ]IImIDl CHMBOJlOB 	 rrpor~8M- IIpOr~aM
M1i, HeHRH,MC MH, HeHRH, MC(I024 	 .,("A" ) B C B CTOqKl! ) 

I 78 ,4 0,58 2I ,6 252 ,4 
8-paiMlJUr 253 I6 ,7 4Hhll! I 	 60 IT 92, 8 0, 67 7,2 191 

16-pajF.1l-	 m 95,8 0,67 4,2 90,681,5 3 ,6 12,5 287H~ M 

IIpoueccop- 1, 45 0, 07 690 	 ~ rnHHa \I4285HHe ceKUl!I! 7'" 

IIPou e c coN 
C :!teCTKO 0 ,07 0,004 14285 250000 I 
JJOrI!KO~ llitTepJJeilc I 

K03YIITISYrIPHf.fC'-l .1.lfI l e : Y K .:l3 .1 I1J{bJ e B Ta6muJ,e BpeMeHa He Yll l tTbl0310T 3a r pY3KY @J OIJl I 
n ap t1MCTpo u 113 llaMRTH . npO rp a MMbI AJlR n epBblX Al1yx 

t 1B <1PH .1 I1TOD IW. n Il C<1lfbl lI a R 3blK e PL/M80 II PL / M8 6 CO-

OTH CTCTBe liHO . 


3 
U II 

I BHYTpeHHJiJi UIJIIHa 	 ~ 
H3 TaGn . l BHAHO, 4TO TOJ1bKO nocneAHHe ABa Ba pHa HT3 peanH3a 

4HH r eHepaTo pa nHHH~ npHeMneM~ AnA nOCTpoeHHA M~Horo AHenneR 
e eK TopHo r o THna . 1 11 

~KUHO- iPyHKUHO-
HaJIbHHA HaJIbH~ ••• 

Y3eJl I Y3eJl 2 

~KWlo4 .2 . CTPYK Typa lHnH4Horo MOAynR HaJIbHHiI 
Y3eJl n 

an A npo rpaMM~ noe TpoeHHA nHHHH B cny4ae Hcnon b30B3HHR 8- P33 
pAAHoro Mn B Ta6n.2 eonOC TaBneH~ AnHHa H epeMA B~nonHeHHR nOA 
rOT o B HTen b HO~ H Hcnon HHTenbHOH 4 a c T e~ npor paMM~ /AnA nHHHH , CO PH c.1 0. CTPYXTypa MOAynR MMTIC . 
CTORmeH ~3 1024 T0 4e K/. n pH 3TOM pae CMa T pH B3~TCA TPH oapHaHT3 : 

I - npOC TaR oepeHA nporpaMM~ no a n ropHTMY 6pe3eHxaMa; 
I I - COCTa eneHHe npo r pa MM~ AflR Ka *Aoro H3 OKTaHTOO /TaKHM / 4722%/ Bce~ nporpaMM~ . C APyro~ CTOpOH~, aHan H3 3aAaHHR Hero 

nOArOTO BKa K Hc nonHeHH~ COCTaBnROT OCHOBHy~ 4aCT b npor paMM~, HOo6 paaoM YMeHbwaeT CR 4Hcno yc n oe HH, KOTop~e o6pa6aT~Ba 

~T CR B 4HKne/ ; n0 4T H He BnHROT Ha epe MR nOCTpoeHH R nHHHH . MO*HO nOKa aaT b, 4TO 


r aKaR c HTya4 HR THn~4Ha H AnA MHorHX APy rHx aaAa4. 
B a~T C R B 4H Kne . HTaK. ecnH npH TexHH4eCKOH peanH3a ~HH ~YH K 4HoHanbHoro MOAynR 

H3 3TOH T a6nH4~ c n e AyeT, 4TO npH nOC Tpo eHHH llHHHH npMMepHO 3aAaHH~e TpefioeaHHR K 6~CTpOAe~C TBH~ MorYT 6~Tb B~nonHeH~ Tonb KO 

92799% 06~e r o BpeMeHH TpaTH TCR Ha 06 pa 6o TKY HeGon bwo~ 4a CTH nYTe M n pHMeHe HH R 6HnonRpHoro 5~cTporo npo~eccopa, TO ~enec oo6pa3 

I II - onTHMH3a~HA Tex Y4aCTKOB nporpaMM~ , KOTop~e o6pa6a T~ 
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HO nepeAaTb c ne~npo~eccop y Ha ~ cnonHeH~e He BeCb KOMnneK C ~YHK H ~YHK~J.10Han bH~H MOAyflb: MHKponpOrpaMMJ.1PyeMblH c ne4npo4eccop 

~~~ AaHHoro MOAynR, a TonbKO Ty 4aC Tb, KOTopaR B OCHOBHOM o npe ynpaBnReT npJ.1 nOMoutJ.1 OHYTPC~HICH W(.1H~ HeKoTopblM Ha6opoM 6noKOB 

ACllReT epeMR ebinonHeH~FI Bce'; 3aAa4~. AnR BbinonHeH(.1R OCTanbHblX C )t(ecT Koi1 IlorHKoH . 4roGw YMCllbWI-1Tb aaTpaTbi H AOCTH4b o npeAeneH 

~YHK~ ~~ cneAyeT ~cnonb30BaTb YH~BepCanbHblH Hn . CTPYKTypa TaKoro HOH CTeneHH rYl6KOCTH, 3TJ.1 6nOKH peanHaYIOTcA Ha OCHOBe nporpaM

MOAynR nOKa3aHa Ha p~c. l0. OH COC TOHT ~3 CTaHAa pTHOH M~KPO-3BM MHpyeMbix nOrJ.14CCKYlX Mi) rpHl4 /nmv HnH Ha 6b1C TPblX n3Y . 

I Hn , na HFlT b . npepbleaHHe ~ AP . / '" 1-13 OAHoro HnH 60nee 4JYHK~L-10- B 3aKnlO4ellHC 0 Taan.3 nOKaa8HbI OCHOBHble apxHTeKTypH~e ypoa 

HanbHblx Y3nOB, KOTopble ynpasllRIOTCR HJ.1KpOnpO~eccopOM . HH pa3pa60T8 l1HOr, MMn C, a H l K)I(C 3neMeHTbI HX cxeMHOH peanH3a~HH. 


Pa c npeAe neHHe 3aAa4 BHy TpH MOAynR ocy~ecTBnReTC R c neAylO~J.1M 	 Ta6ru<lIa 3• 
o6pa aoM: 

MJ.1 KPOn pO~eccop - "' HJ.1 ~ L-1anH3a ~J.1R MOAynR; 8.neMeHTbI PeaJlH38IlRf! 
- CBR 3b C APyrHMH MOAynAMH MMnC; YpOneHb CXeMHO~ 	 CBil3H

WYHKJlIrli - npHeM H nOAT Bep*AeHHe 3aAaH"'~; peaJlJ{3~ 


nOArOTOB Ka '" C HH xpOHH3a~J.1R o6pa60TKH 3aAaHHH; 
 MMllC ~HKUHOHaJlbHble IlpOrpaMMH Ha MII~MII 
- o6pa6oTKa OW~60K . . MOnyJIH R3blKe BblCOKOro 

¢YHK~ J.10 H an b Hble Y3n~ - 5b1C TpaR ofipa6oT Ka cne~HanH3Hpo eaHHblx YPOBHfI3aAa4. 
nOCT poeHHblH no Ta KOMy npHH~Hny AHc nneHHblH MOAynb 06ecne4~eaeT 

Mony~b MHKpOrrpOuec IIporpaMMH Ha MII ~ IIC 
epeMR nOCTpoeHHR nHHHH 130 MKC , a CHMeona - 278 MKC, 4TO cpae 
H(.1MO C apeMeHaMH, YKaaaHHblMH B Ta6n.l AnR cxeH c *ecTKoH norHKoH. COPbl acc9M6.JIepe 

PaccMo TpeHHaR apxHTeK Ty pa no c paBHeHHIQ C 4HCTO HHKponporpa HM 
HbiM Hn H c )f(eCTKO 3anaFl HHbl H cne4npo~eccopoM I-1 MeeT cneAYIOlqJ.1e npeJ.1 

~KQH~ MHKpOrrpOuec MHKporrporpaMMH IIC ~ crre
My~ec TBa: OHaJlb- COpHHe ceKUKH 	 WlaJlJ{3H

1 . 	 YMeHbwaeTcR AonR cxeM cne~HanbHoro Ha3Ha4eHHR ~, TaKHM 06 HW! y3e~ 	 pOBaHHHH
pa 30M, YMeHbwa~TC R a nna paTHbie aaTpa Tbi . ClJlOK

2. 	06ner4aeTc R paapauoTKa yn paBnR~HX npo r paMM, TaK Ka K oc  IIo.ucHc-	 I1C,IDlM,II3YHOBHaR HX 4aCT b Mo*e T 6b1Tb Han HcaHa Ha acceM6nepc Mn HnH TeMbiHa 	 A3b1Ke BblCQKOrO YPOBHR. 
3. BHYTpHMoAynbHblH Mn MO*HO Hcnonb30edTb npH OTnaAKe AnR PaCCMOTpeHHblH nOAXOA K npOeKTl-1poeaHHIO MOAyneH MMnC n03BOnYln 

TeCTJ.1pOBa HHA ~ n pOBepK~ 4lYHK~HOHanbH~X y3nOB . nonY4HTb BbiCOKoe 6b1CTpOAeHcTBHe YI Aan 3Ha4HTenbHblH 8b1Y1rpblW BO 
4. CrpYKTypa YH~BepcanbHOH MHKPO-3BM nOBTopReTCR OT MOAyn R BpeMeHH YI 3aTpaTax Ha paapa6oTKY . 

K MOAy nlO H TCM caMbiM AOC TJ.1raeTCR 60nbwaA CTeneHb YHH~J.1Ka ~",~ BonpocbI TexHH4ec KoH peanH3a4(.1H MM nc GYAYT AeTanbHO paCCMOT
cxe MHbl X peweHHH . peH~ B cneAy~eH pa6oTe . 

CBR3b H CHHxpOHH3aL\l-1A BHYTPJ.1 MOAynR ocy~ecTBnRe TCR no Tet>' )'(c 

npHH~l-1 n aM, 4TO ~ Ha YPOBHe MMnc B ~enOM. 
IlHTEPATYPA 

4.3. CTpYKTypa 4lYHK~~OHanbHoro Y3na 	 1. French H. Computer Design, 1981 , vo 1. 20, No.7, p . 99 . 
2. lleB4aHoBcKHi1 ill.B . OHR~I, 11-81 - ~97, AyfiHa, 1981. 


B COCTaBe MOAynR IPYHK~HOHaI1bHbll1 yaen BblnOJ1HRe T Y3KO Urp;)HU - 3. Leich H. et al. JINR, Ell-81-296 , Dubna , 1981. 

4eHHbU~ KOMnneKC 3aA84 . Ecnl1 HeT rOToBDH cne~YlaJ1"'3l<1p() H c}liHO~ ~IC ~ . Draft Int e rnat ional S l undard, ISO/TC97 /SCS/WG2, In forma tion 

C 5b1CTpOAeHcTBHeM, AOC TaT 04HblM AnR peWeHl1R AaHHO~ I((JHlqJC 111,:) LI .1.1- Proce ssi ng : Graphic~1 Kernel System (CKS), Func ti onal 
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naJfx X., JICUlWIH)IIt't IiH dl,n., 111) II XOHhKO 6 . 11. P IO-83- 7 
l1ynbTHMIIKPO IIj)U 'l, '{"\"o l'll llll t IIf'l' l 'HU ylll>~IUJHj IIIlH 

HIITeJlJI CKTy •. UII.• IIJ)It-' "I ' II(IiII'IOt t\IIN "'UPt-til !I {U10H . 

t\P XIITCI('I'Y IHl C I1 C1'\'MIoI 

PnCCM1l1'pII UOIJ T C n C'I 'PYKTypn II II P IIIIJ ~lIl1hl 1I 0C'I' POCII 11H NynbTH

MHKPOIIPOI~CCCOP I IOi'1 C IIC'I'CI'ttl, II PCJ~ II Ct31((j ~I C III IOil II,JlB Y llp a IlIlelUtR 

HliTeJ1nCKTyallbIILIM rpa~)lllICC KIIr-t 1'CPHIIIIOJ"IOH. Ilbl coK{l n IIPOI13DOAH

TeJ1bHOCTb CHCTeMbI IlpH 1lI13KIIX :l a '!'p3TlIX AOCTlt rllC'J'C~1 nYTeM no
CTpoeHHSI WYHK~HOIlanbllblx MOAyneil Ita OC IIOlJC Y llIlU CpCUJ ILolfblX 

MHKp Onpou.eCCOpOB , MHKpOnpou.eccoplLbOC CeKLJ,lII"t H C X CH C lKeCTKOJ:', 

nOrI1KOH , CB.R3 aHHbI X B eAl'HlbU"r KOMnJIeKC. 

Pa60Ta BbInOnlieHa B flafiopaT opHH BbJ'UtCJIHTCJlbIlOii TCXI-IHKH 

H aBTOMaTH3a~HH OHnM. 

npenpHHT 06~eAHHeHHoro HHCT~T YTa A~epH~X HccneAoeaHHH. AY6Ha 1983 

Le ich H., Levchanovsky F .V., Prikhodko V.I. PIO-83- 7 
Multi-Hic roproces so r System f o r Control 
of an In telligen t Gr aphic Terminal. 
System Archit ec t ure 

Architec ture and design principles of a multi - lnicro processo 
s ystem intended fo r control of a n intelligent graphic terminal 
are described. Hi gh system pe rformance paired with l ow cost 
i s obtained by combining mi cropr ocessor, bi t -sl i ce- e l ements 
and hardware l ogic in the modu l e bu ilding blocks. 

The inves tigation has been performed at the Laboratory 
of Computing Techniques and Automat i on, JINR. 

Preprint of t he Jo i n t I ns tit ute for Nuclear Resea rch. Dubna 198) 

PYKonHCb noc TynHna B H3AaTenb c KH ~ QTAen nepeBOA O.C.BHHorpaAoDo~.7 RHsa p R 1983 rOAa . 
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