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BBep.em!e 

C TOQRH 3peHHH rrpOrpaMMHpOB8HHH pa3pa6oTaHHyro B~HC~HTe~hHYID 

CHCTeMY MO~HO X8paKTepH30B8Th C~e~ID~HMH ~aRTaMH. CHCTeMa MHKpO

npOrpaMMHpyeMu nOnh30B8Te~eM ~O ypOBHfl reHepaUUH npOTOKO~8 BBO~a

B~~O~a. ITo~h30BaTe~h CHCTeMH HMeeT B03MO~HOCTh nO~HOCThID onpe~e~HTh 

CBOM MamHHHNe HHCTPYKIJ,HH, peaKUHID npoueccopa Ha DpepNBaHHe, CneUHBnh

H~e HHCTpYKUHH ~H pa60TN c CHCTeMO~ IillW~K. OtleHb BWrO~O onpe~enRTb 

npOCT~e MamHHHHe HHCTPYKDHH,T8K R8R B npOIJ,eCCOpe npe~CMOTpeHO B~

rrO~HeHHe HX B O~HOM TaKTe npOIJ,eCCopa. 

OCHOBHbIM J;1PHHIJ,HnOM pa60TN nponecccpa RB~ReTCR "lWHBeepH8R o6pa

60TRa" (PIPELINING ), KOTOpaR OCTaeTCfl HefIpep~BHO~ H ~fl HHCTPYR

UH~ ynpaBneHHfl (Jillr.P ), TaR ROK HCnO~b30BaHa Te~IHK8 " DELAYED 

CONTROL TP.ANSFER ". 06õeM orteparasaoã naMwrl-l )J,O 128I{ 6atlT, BpeMR 

BbInOnHeHl-tfl O,II.HOti M8IlIHHHO~ onepUIJ,l-lH 300-350 HC B 3UBHCHMOCTH OT 

'l'Hna OnepaIJ,HH. llpoueccop HMeeT 16 yr1Y!BepCUJIbHhlX 16-pa3pR,IJ,HbIX peracv
pOB. ~HHa cnOBa rrpoueccopa 16 pa3pR,n.oB, ~HHa MHKpOHHCTpYKUHH 90 
paapnnos . Ilpoueccop Mo~eT Db\'nO~HRTb l1HCTPYl(T~Hl1 nepeaoca , 8pH<PMeTHQecl\o·· 

noravecxae , ynpasnnomae , l-lHCTPYKIJ,l-lH aeona-nusona, B 'rOM Ql-lc~e CneIJ,H

aJIbHO opaearaposaaaue lia cHcTeMY RAMAl\. Tax KaR Bbltn~C~HTenbHaR CHC

-,	 
TeMa MVtKpOnpOrpaMMHpyeTcR nOJIb30B8Te,lIeM, ORa OTI<pbITa l-l npencrasnner 
nom.aoearemo B03MOJKHOCTb onpenenars l1HC'rpYK1\HY., HUH60JIee Y)1,06Hhle ,!VIR 

pemeHHfl KOHI<peTHO« 3~alH. I10,n.po6Hoe OnHCaHHe annapaTHHX cpe~CTB 

.n.8HHO~ BC npHBe~eHO B 2 • 

I1porpaMMHoe o6ecne~eHHe 

AnR I\o)tHpomIDm MRKponporpaMM czcreaa cHa6E8Ha fl3W<OM 

AM,IJ,A~-2g13~ íl3mt 6wr onpeneaea ~RpMoR ADVANOED MIORO·DEVlOES (CillA) , 
H 'H8MJ.1 6b1Jl COS,IJ,aH KOMnHJIflTOp aror-o fl3bIKa /AM,lJ,J\CM-29W, KDTOpbIn aana

caH Ha R3HKe naCK~b. A~CM - OQeHh s~eKTHBH~«,MeTa-8cceM6nep, 

pa60Ta~HA B ~BYX ~3ax. B ~3e onpe~eneHHfl ( DEPINITION FRASE ), 
KOTOpaR rrpe~mecTByeT ~a3e acéeM6~HpOBaHHR ( ASSEMBLY PHASE ), 

nonb30BaTenb onpe~eJlReT CMMBon~ AnR ~DpMaToB, CHMBon~ ~R KOHCTaHT 
,'J(	 H CTaBHT B CÓOTBeTCTBHe HM onpe~eJIeHH~~ ~BOHQHH« KO~f AaJIee onpe~e~ReT 

~HHY MHKpOHHCTPYRUH~ (cnoa), HcnQ~b3yeMUX B ~3e-acceM6nHpOBaHHR. 

8~~j1lilietUibia IDtCl'm'J'rI 
UtfftllJll !tCJJ~lt)Balml 

6l1Sn~lcTEHA 



~HHa CnOBa Mo~eT 6~Tb OT I ~o 128 pa3p~oB, qTO nO~XO~MT ~nfl 6onb
lIIHHCTBa peansmrx MHKpOnpOrpaMMHbIX MamHH. B HalIleM cnyuae ~mma MHKpO
HHCTPYK~HH paBHa 90 pa3pfl~aM. Y nonh30BaTenfl HMeeTCfl B03MO*HOCTb 
onpe~~nHTb c06CTBeHHN~ acceM6nep AnH c06CTBeHHO~ apXHTeKTYP~ MamHHN. 
Pe3ynbTaT~ ~SN onpe~eneHMH MO*HO nOBTopHO HcnonbSOBaTb ~nH ~yrHx 

MHKponporpaMM B $ase acceM6nHpOBaHHfl, KOTopafl npaKTHqeCKH H~eHTHqHa 

pa60Te 06~H~ acceM6nepOB. B 3TO~ ~se BBO~HTCfl CHMBOnKQeCKafl npo
rpaMM~ H reHepHpyeTcfl ~BOHqH~n KO~, pasn~HHe nHCTHHrH H nepeKpeCT
xse CCWIKH. B OTnHllHe OT c-raxnapraoro acceaõnepa AM)J,ACM Bblpa6aTblBaeT 
KpOMe TOrO ~An, co~ep*a~HH HH~pMaUHID o TaK H83NBaeMHX BXO~HMX TOq-
KaX,MHKpOnpOrpaMMH ( ENTRY POINTS FOR MAPPING PROM ), KOTopNe 
803MO~HO ~eKnapHpOBaTb B ~se acceM6nHpOBaHHfl. 3anHCh MHKpOnpOrpaMMbI 
Ha H3bIKe A~CM OqeHb Harnfl~Ha, npH aTOM Bxo~~e ~~n~ KOMnHnHTopa 
AMnACM cn~aT xopomeA ~oKYMeHTa~He~ paspa6aTblBaeMHX MHKpOnpOrpaMM. 
BXO~HbIe H BblXO~HHe tPatlnbI ROMnHJlflTOpa AM,MCM, TaK JKe ,K8K H lPaAnbI ,IVIH 
~PyrHx KOMnoHeHTOB nporpaMMHoro 06eCneqeHUH,XpaHHTCH BO BHeillHHX 
YCTpOnCTBax XOcT-KoMnbIDTepa SBM CM4 RaK cTaH~apTHbIe ~HCKOBbIe lPaP.nbI 
B BH~e,y~06HoM ~nfl pe~aKTHpoBaHHH HRH npocMoTpa TeKCTOBbIX Ha60poB 
CTaHÃapTH~ nporpaMMH@MH cpe~cTBaMH onep~lHoHHOH cHcTeM~ XOCT-KOM
nsnrepa (SBM CM4). 

~fl nporpsMMHpoBaHHR npoueccopa Ha MaIDHHHOM ypoBHe B nporpaMMHOM 
o6eCneQeHHH KMeeTCH Kpocc-acceM6nep, KOMnOHOBmHK H 3srpYSqHK. 

Kpocc-acceM6nep ,IVIfl npoueccopa THn8 RISe - 3TO ~Byxnpoxo~A 

TpaHcnRTOp, pa60TalO~HP. c Ta6nHU8MM, KOTopbIe nOMe~eHbI Ha ~HCKOBOM 

~Ane. ~CKOBbIA ~An co~ep~HT Ta6nHuY MaillHHHbIX onepauHA, KOTopaH 
onpe~enReT ~fl K~O~ HHCTPYKUHH CHMBonHlleCKyro MHeMOHHKY, ~BOHqH~ 

MamHHHbl~ KO~, THn HHCTPYKUHH, ,IVIHHY pacnono~eHHH none~ B HHCTPYKUHH. 
CHaqana Kpocc-acceM6nep tIHTSeT 3TOT ~HCKOBbIA ~An. ITpeH~ecTBO 3TO
1'0 nonxona - B03M01KHOCTb l\eJ!aTb npOCTb!M cnocoõou HSMeHeHHR rIopMaTOB 
H KO~OB HHCTPYKUHR, ~o6aBJ!RTb nonb30BaTeRbCKHe HHCTPYKUHH Ha ypOBHe 
MaillHHbI, tITO OtIeHb y~06HO, Tal{ KaK npoueccop MHKpOnpOrpaMMHpyeTcR 
nonbSOBaTeneM. Tpe6yeMHe H3MeHeH~R KacaIDTCR TonbKO Ha60pa Ta6nHQ, 
a He Kpocc-acceM6nepa. 8Ta CHCTeMa n03BonReT onpe~eneHHe nroCíoro 
acceM6nepa npH HcnonbSOBaHHH onp8~eneHHUX TMnoB noneA B lPopMaTe HH
CTPYKUMH. fIpH He06xo~HMOCTH ,IJ,06aBHTb HOBbIe THnbJ noneã B <PoPMSTe 
HHCTpYKUHH Ha,IJ,O ~06aBHTb B I{pOCC-aCCeM6JIep Mo,nynH ~nR HX TpaHcnRU;HH. 
~R pa60TbJ c Ta6nHUaMM MamHHH~ onepaUH~ H lPopMaTOB HHCTPYKUH~ 6~a 

pa3ps6oT8H8 nporpaMMa, pa60Taro~afl B HHTepa~THBHOM pe~HMe, nosBonRro~aR 

nOJIbSOB~Te~ onpe~eJIHTb MH8MOHHKY, ~eJI8Tb HSMeHeHHfl H paCWHpflTb Ta6
nHUhI ...KOM8Hl\. 

MeXaHH3M xoanoaosaaaa OT,IJ,enbHO TpaHCnHpOBaHHbIX nporp8MMHbIX MO
l\YJIeA peanH30BaH cne~~HM 06pa30M: B K~OM Mo,nyne eCTh B03MO*HOCTb 
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onpe~enflTb BXO~HHe TO~KH nporpaMMbI, KOTOpWM Mo~eT 6bITb nepe~aHO ynpaB
JIeHHe H3 APyrHx Mo,nyneA. B K~OM MOl\Yne MOJKHO Ta~e CCbJnaTbCfl Ha 
onpe~eneHHbIe TOqKH B ~pyrHx Mo~nflX. nro6oA nporpaMMHbIA MOl\Ynb HMeeT 

li,	 ~ocTyn K .u.aHHhIM B TaK Ha3bIBaeMÔ~ HyneBoA CTpeHHUe onepaTHBHoA n8MRTH 
(ZERO PAGE ) • " 

Kpocc-acceM6nep nepe~aeT KOMnOHOB~HKY HHlPoPMaUHro 06 onpe~eneH

t·~ HbIX BXO~~ TOQKaX Mo~nfl H HHlPOPMaQHID o TO~Kax, Ha 'KOTOpbJe eCTb 
CCblJIKH B ~aHHOM Mo,nyne. Ha OCHOBe 3THX ~B.!iHbIX H CBe~eHHA o ~nHHax~I " I 

. t 06õe~HHfleMHX MOl\Yne~ KOMnOHOB~HK OpraHH3yeT CCbInK~ Me~,ny MOl\YnRMH. 

l
, ;~ Pe3ynbTaT pa60TbJ KOMnOHOB~HKa - ~BOHqHbJ~ ~aAn nporpaMMbI BMeCTe c 

HHtPopMaUHeA O nepeMe~eHHH. 

3arpY3tIHK onpe~eJIfleT flqeAKH nporpaMMH, 3aBHCHMble OT nepeM~eHHfl 

H sarpYMaeT onepaTHBHyID naMflTb npoueccopa ~BOHqHbIM lPaAnOM nporpa~I. 

Kpocc-aCceM6nep, KOMnOHOB~HK H sarpYSqHK HanHCaHbJ Ha fl3bIKe ~OpTpaH 77. 
ITporpaMMHOe o6écneqeHHe pa60TbI BwqHCJIHTenbHoA CHCTeMbI c XOCT

KOMrIblOTepoM oõecnevaaaer pflJJ. lPYHKUHA, CBR3aHHblX c HatIaJIOM paCíoTbI 
cneUHanH3HpOBaHHOrO npoueccopa, OTn~KOn M~KponporpaMM, OTn8,IJ,KoA npo
rpaMM, oCíMeHoM ~aHHbIX Me~ CneUHaJIH3HpOBeHHHM npoueccopOM H npepbI
BaHHeM pa60TbI CneUHaJIH3HpOBaHHoro npoueccopa XOCT-KOMnbIDTepOM H 
Hao60pOT. 

nepe~ Ha~anOM pa60TbI (nocne BKnIDqeHHR nHTaHHR) cneUHanH3HpoBaH
Roro npoueccopa XOCT-KOMnbIDTep 3arp~aeT MUKponporpaM~ naMflTb 
MHKponpOrpaMMaMH, onepaTHBHyro naMfi~b - M8mHHHhIMH H~CTPYK~HRMH. Hesa
BHCHMO OT pa60TbJ CneUHaHH3HpOBaHHoro npoueccopa XOCT-KOMnbIDTep HMeeT 
B03MO~HOCTb q}iTaTb/nucaTb nro6bIe ,IJ,aHHbIe H3/B onepaTHBHoR naMfiTH cneu
BbIt!HCnHTenbHO~ CHCTeMbI. ITporpaMMHoe oCíecne~eHHe pa60TbI BHqHCnHTeJIbHOR 
CHCT8MH c XOCT-KOMnbIDTepOM 06eCneqHBaeT 3~eKTHBH~H cpe~CTBaMH npo
ueCCbI OTn8~KH MHKpOnpOrpaMM H OTna~KH nporpaMM Ha ypOBHe MamHHbI. 
OHo' noasonaer 'nO,JIb30BaTenID sarpyxtaTb mo60A I?S3pR~ B MHKponporpa.MMHYID 
n8MRTb, B naMRTb BXO,IJ,ttbIX TO\leK MHKponporpaMM (lMPPING PROl.{ ) , 
HatIHHaTb BNnOnHeHHe nporpaMMbI c Sa~aHHOro a~eca, nHcaTb Bxo~HbIe 

~aHHbIe OTn~HBaeMHX M8lIJHHHbIX HHCTPYKQHA B onepaTHBHy.D naMflTb, qHTaTb 
pesYJIbT8TbI M3 onepaTHBHoA naMHTH nocne BbInonHeHHfl MamHHHbIX onepaUHA 
H T.~. 

Ilporpaseeroe oõecneeenae paooru BHqHCJmTenbHO~ CMCTeMbl c XOCT
KOMnbDTepOM HaTIHCaHO Ha R3bIKe ~OpTp8H 77. 

3aKnID~eHHe .~, OnHcaHHoe npOrpaMMHOe 06eCneqeHHe cneUHanH3HpoBaHHoro npoueccopa 
T~na BIse· c~ecTBeHHo nOB~laeT 3~eKTHBHOCTb pa60T~ nonb30BaTenR 

J,\,,) npH nporpa~poBaHHH npoueccopa. rrO~bsoBaTenb nonyqae~ 3~eKTHBHHe 

cpe~CT~a ~nR C03,IJ,SHHR H OTna~KH MHKponporpaMM, a TaK~e nporpaMM Ha 

:i 
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R3~Re aCCaMónepa H ~fl 06MeHa ~aHHNMM Me~ CneQHaRW3WpOBaHHHM npo

QeCCOpOM H XOCT-KOMnbIDTepOM. B I1RaHe pa3BHTHfl npOrpaMMHOrO o6ecne~e
j;.,HWfl npe~araeTCfl. C03~aTb RPOCC-KOMnWRflTOp fl3~Ra B~COROrO ypOBH~. s ; 

·tABTOp~ BMp~aIDT 6RarO~apHOCTb M.CeMaHy, n.rnaH~OPY H B.M.KoTOBY 

3a nO~ep~KY pa60T~ H nORe3HbIe COBeT~. 'I 
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BaH ~., Konrrap n., Xap'q~PY~KOB.a K. P11-86-484 
llporpaMMHoe oõeCrreqeHHe cne~HarrH3HpOBaHHoro rrpo~eccopa 

THrra 'RISC 

~~fl cõopa, KOHTponR H 3Kcrrpecc-aHanH3a AaHHb~, rrocTY
naionrax c 3neKTpoHHbIX axcneprosea-roa B q,H3HKe BblCOKHX 3HeprHH 
Ha crreKTpOMeTpHqeCKOM KOMnneKce "rHrrepOH", ÕbLTIa pa3paõOTaHa 
MHKpOnpOrpaMMHpyeMaR norrs so aa-re.nete õsrc rpaa KAMAK-opHeHTHpo
BaHHaR BblqHCnHTenbHaR CHCTel'1a c RISC-apxHTeKTYPoH npouecca , 
Paõo-ra COAepJKHT orracanae npo r-pam-raor-o oõeCrreqeHIUr CHCTeMbI. 

Paõo r-a asmorraeua B Jlaõop a r opaa BblqHCnHTenbHOH TeXHHKH 
H an TOMa TH3"aU;HH üIDII1. 

Ilpenpaar Oõseaaueaaoro aacrxryra HAepHblX HcCneAOBaI!HH. .uy6H2 1986 

ITepeBo,o; aBTopOB 

Ban J., Kollar J., Harcarufkova K. 
Software of RISC Architecture 
Specialized Processor 

..... 

P 11-86--484 

Fast, user microprogrammable, CAMAC oriented computer 
system with the RISC architecture of the central proc~ssor 

unit has been designed for the data acquisition system for 
high energy physics experiments on the "Hyperon" spectro~ 

meter .. Software of the computer system is described. 

The inve~tigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 

Preprint of lhe Joint Institute for Nuclear Research. Dubna 1986 


