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BBEAEHHE 

06pa6oTKa 3Kcnep~MeHTanbHO~ ~H$ppMa~~~ c YCTaHOBOK $~3~K~ BW
COK~X 3Hepr~~ rpeõyer BbmOllHeH~R õonsuroro Kon~4eCTBa BbI4~ClleH~~, 
OCHOBHaR Macca KOTOpblX np~XOA~TCR Ha Aon~ nporpaMM reOMeTp~4ec

KO~ peKOHCTPYK~~~ ~ oT6opa C06WT~~. RAPO 3T~X nporpaMM He 3aH~Ma
eT 6onbworo o6beMa onepaT~BHo~ naMRT~ ~ cna60 ~cnonb3yeT 60nb
W~HCTBO pecypcoB 3BM, KpOMe, pa3YMeeTcR, ~eHTpallbHoro npo~eccopa. 

n03TOMY ~enecoo6pa3HblM CTaHOB~TCR ~cnOllb30BaH~e AllR nepB~4Ho~ 06
pa60TK~ ~H~opMa~~~ M~Kponpo~eccopHWX YCTPO~C~B, op~eHT~pOBaHHWX 

Ha 6wcTpoe BwnOllHeH~e BW4~Cll~TellbHWX 3aAa4/ 1,2/. B AallbHe~weM 
~aK~e YCTpo~cTBa 6YAeM Ha3WBaTb BW4~Cll~TellbHWM~ npo~eccopaM~ /Bn/. 

C~OPMYll~PyeM Tpe6oBaH~R, KOTOpWM AonmeH YAOBlleTBopRTb Bn: 
A. npo~eccop AOllmeH BwnOllHRTb nporpaMMW, Han~caHHwe Ha R3WKe 

BblCOKoro ypOBHR /mellaTellbHo - ~opTpaHe/ ~ OTllameHHwe Ha YH~Bep
callbHo~ 6a30Bo~ 3BM. Co6cTBeHHwx cpeACTB nporpaMM~pOBaH~R ~ c06
CTseHHWX nep~~ep~~Hwx YCTPO~CTS Bn MomeT He ~MeTb. nOCKOllbK~ Ha 
3Kcnep~MeHTallbHWX YCTaHOBKax ~cnOllb3Y~TCR 4a~e Bcero 3BM T~na 

CM-4, YAo6HO, 4T06w npo~eccop ~cnOllHRll nporpaMMW, Han~caHHwe AllR 
3T~X 3BM. 

1). BXOAHbIM~ AaHHbIM~ AllR nporpaMM r eoaerpave cxoã peKOHCTPYK~~~ 
~ npeABap~TellbHoro oT6opa C06WT~~ ~Bll~~TC~ ~enwe 4~Clla B A~ana30
He OT HYllR AO HeCKOllbK~X TWCR4 /HoMepa npoBolloK, Bell~4~HW c~rHa~ 
nos c KOA~POB~~KOB ~ T.A./, B~XOAHWM~ - Ae~cTB~TellbHwe Bell~4~HW 

/~Mnynbcbl, KooPA~HaTw ~ T.A./, ~Me~~~e OTHoc~TellbHY~ T04HOCTb 
He llY4we noneü npoueura ~ MeHR~~'~eCR B He6011bwoM A~ana30He /He ' 
60nee 4eM B TbICR4~ pa3/. B 3T~X aana4ax peAKo BCTpe4aeTcR 6011bwoe 
KOll~4ecTBO ~Tepa~~~, Ha KOTOp~X MomHO nOllY4~Tb 3aMeTHY~ OW~6KY 

BW4~clleH~~. n03TOMY B Bn AocTaT04Ho orpaH~4~TbCR pean~3a~~e~ 

onepa~~~ TOllbKO c ~ellwM~ 16-pa3pRAHwM~ 4~CllaM~ ~ 32-pa3pRAHwM~ 

4~CllaM~ c nnaBa~~e~ 3anRTo~. 

B. Tpe60BaH~R K 6wCTpOije~cTB~~ Bn 04eH~M Ha np~Mepe YCTaHoBoK 
O~R~ Ha y-]O "n03~TPOH~~~1/5/ lo1 "Ei~C-2"/6/. 3a OAJ.I1H ~~Kll YCKop~Te
na /8 ceKYHA/ Ha MarH~THYIO neury 3an~Cb1BaeTCR J.1H<t>opMa~~R, oõpa
60TKa KOTOPO~ Ha 3BM EC-l040 3aH~Ma-eT AllR YCTaHOBK~ "n03~TpOH~~II

AO 20 ~ AllR YCTaHOBK~ 6~C-2 - AO 300 ceKYHA. ClleAoBaTellbHo, AllR 
reOMeTpJ.14eCKO~ peKOHCTPYK~~~ acex C06bIT~~ c uensn orõopa nepea 
3an~Cb~ Ha lleHTY HymHo ~MeTb npoueccop /~ll~ C~CTeMY npo~eccopoB/ 

c 6wcTpoAe~cTB~eM COOTseTCTBeHHO B 2,5 ~ 40 pa3 Bwwe, 4eM 6WCTPO
~e~cTB~e EC-l040. 

."Vitlidf.-·111."". ~l }~t \~t'P1yr 

~i#~n~~1 :j, ~. \~ J '/P;JQ " 

6HE,Jí~" ~ J .. __liA 

1 



AHAnH3 CnOC060B nOCTPOEHHR BW4HCnHTEnbHWX
 
npOUECCOPOB
 

OTMeT~M npe*Ae BCerO,4TO Bn,nOCTPOeHH~~ Ha 6a3e AocTynH~x 

~ HaCTO~~ee BpeM~ YH~BepCanbH~X M~KpOnp04eCCOpOB,He n03BOn~eT AO
CT~4b Tpe6yeMoro 6~CTpOAe~CTB~~ ~3-3a HeB~COKO~ npOnYCKHO~ cno
C06HOCT~ ~HTep$e~Ca Me*AY np04eCCOpOM ~ naM~Tb~, ~ ~3-3a H~3KO~ 
CKOpOCT~ 06pa60TK~ 4~Cen c nnaBa~~e~ 3an~TO~. 

nepBOe OrpaH~4eH~e npO~Bn~eTC~ B TOM, 4TO Aame Y Ha~6onee 
6~CTpOrO np04eCCOpa K1810BM86 4~Kn 06pa~eH~~ K naM~T~ 3aH~MaeT 
He MeHee 800 HC /4 TaKTOB M~KponporpaMMbl/ ,4TO B HeCKonbKO paa 
npeB~wa~T co6CTBeHHoe BpeM~ 4~Kna M~KpocxeM naM~T~.np~4~H~ H~3KO~ 
nponycKHo~ cnoco6HOCT~ KaHana npo4eccop - naM~Tb 3aKn~4a~TC~ 

_ B ~cnonb30B~H~~ aC~HxpOHHoro npOTOKona, eA~Horo An~ CB~3~ 

c naM~Tb~ ~ BHeWH~M~ YCTpo~cTBaM~,
 
_ B HenonHo~ KOHBe~ep~3a4~~ nYTe~ 'nep ecunku. AaHHbIX,
 
_ B COBMe~eH~~ W~H~ aApeCOB ~ AaHH~X. /3aMeT~M, 4TO B HOBe~

-w~x M~Kponp04eccopax T~na iPX336 ~n~ M68020 3T~ np~4~H~ 
YCTpaHeH~ ~n~ ~x Bn~~H~e ocna6neHo/. 

60nee YAo6HO~ 3neMeHTHo~ 6a30~ An~ nOCTpO~H~~ Bn ~Bn~~TC~ 
M~Kponpo4eccopHble 'cexuuw. Hx np~MeHeH14e npeAOCTaBn~eT paap aõo'r> 
4~KaM õonsuryo cBo6oAY B auõope pa3:n~4HbIX cnoco6oB nOBblweH~~ 6bl
cTpoAe~cTB~~. TaK, 3a C4eT np~MeHeH~~ 6WCTP~X M~KpocxeM naM~T~ 
~ C~HxpOHHoro /6e3 aHan~3a rOToBHoCT~/ npOTOKona 4~Kn 06MeHa
 
c 03Y YAaeTC~ aunoruurr » a a 1 TaKT M~KponporpaMMbI. ,Qanee Y paa-:
 
pa6bT4~KOB nb~Bn~eTC~ B03MO*HOCTb B~6paTb apx~TeKTYPY ~ c~CTeMY
 
KOMa~~, op~eHT~poBaHH~x Ha peweH~e Hy*Horo Knacca 3aAa4.
 

TaK~M o6pa30M, B paMKax oAHoro ypOBH~ TeXHonor~~ .npo~3BoAcT

Ba ~HTerpanbH~x cxeM Bn Ha ceK4~oHH~X M~Kponpo4eccopax MoryT 
~MeTb cy~ecTBeHHo õonee sucoxoe or aoureuwe npo~3BóA~TenbHocTb/3a
TpaT~ Ha ~3rOTOBneH~e, 4eM Bn Ha YH~BepcanbH~x M~Kponpo4eccopax. 
04eB~AHo~ TPYAHOCTb~ ~Bn~eTC~ OTCYTcTB~e pa3B~Toro nporpaMMHoro 
06ecne4eH~~, HO ee YAaeTc~ 060~T~, B~6paB An~ Bn C~CTeMY KoMaHA, 
n03Bon~~~Y~ ~cnonb30BaT~ nporpaMM~, c03AaBaeM~e Ha YH~~epcanb
HO~ 3BM. CAenaTb 3TO MO*HO cneAy~~~M~ cnoco6aM~: 

1.	 np~Ma~ 3Myn~4~~ nOAMHo*ecTBa CKCTeM~
 

KOMaHA YH~BepçanbHo~ 3BM
 

B~~rp~w 8 OTHOWeH~~ npO~3BOA~TenbHOCTb/CTO~MOCTb 3AeCb YAaeT
ç~ nony4~Tb rnaBH~M 06pa30M 3a C4eT ynpo~eH~~ cnoco6a B3a~MO
Ae~CT B~~ npoueccop e C 03Y '~ HOBO~ 3neMeHTtiO~ õasu , 

OAHaKO BCe npO~3BOA~Mble HaA AaHHbIM~ Ae~CTB~f\ JAO*HO nOBTOp~Tb 
~ Ha np04eCCOpe, H~ ~Me~~eM CTpOrO~ np~B~3K~ K apx~TeKType MaW~
H~ - npOTOT~na. B 3TOM CnY4ae B~~rp~W AOCT~raeTC~ He TOnbKO 3a 
C4'eT annapaTYPbl, HO ~ 3a C4eT C~CTeMbl KOMaHA ~ apx~TeKTYPbl. Pac-
CMOTD~M TaK~e H~npRM~e cnocn6w 3Myn~4~~· 
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2.	 3Myn~~~~ MaW~HH~X KOMaHA nocneAoBaT~nbHocT~M~ 

M~KpOKo~aHA 

B YH~BepcanbH~X 3BM KamAaR MaWHHHa~ KOMaHAa B~3~BaeT B~nonHe

H~e	 uexoropoã nocrtenoaarene sccru Ae~cTB~~, 3aAaBaeMo~ 06bl4HO 
B B~Ae M~Kpó~porpaMM~. KpoMe co6cTBeHHo Ae~cTB~~ HaA AaHH~M~ BW
norueuorca ~ pa3n~4Hble onepaunu cnyxefiaor-o xapaxrepa: aaõopxa 
KOMaHAbl ~ napaae r poa , Aew~$poBKa KOMaHAbl ~ T. A. 

C nOMO~b~ HecnO*Horo TpaHcn~Topa MO*HO npeAcTaB~Tb ~CXOAHY~ 

nporpaMMY B B~Ae nocneAoBaTenbHocT~ OAH~X TonbKO M~Kpoonepa4~~. 

Kon~4ecTBo cny*e6Hblx onepauwã ripa 3TOM ner xo coxoarur s AO M~H~
MYMa. TaK, HeHY*HwM~ CTaHOB~TC~ Bw60pKa ~ Aew~$poBKa KOMaHAw. ' 
napaMeTpbl KOMaHAbl / anpeca , np~Mble AaHHble/ YKa3bIBa~Tc~ B ~BHOM 

B~Ae B Tene M~KpoKoMaHAw. 

,Qn~ B~nonHeH~~ nporpaMM, 3aAaHHwx B B~Ae nocneAoBaTenbHocT~ 

M~Kpoonepa4~~, MO*HO nocTpo~Tb npo4eccop C 04eHb npocTo~ CTpYK
TYPO~ ~ B~COK~M 6~cTpoAe~cTB~eM. 

np~MeDoM ~Bn~eTC~ ~cnonb3yeMbf~ Ha MHor~x ycxopcrrenax npouec
cop 168/E//I/.168/E COCTO~T ~3 Tpex OCHOBH~X 4acTe~: uny Ha M~K
ponpo4eccopHwX ceK4~~x AM2901, 03Y M~KponporDaMM C 24-6~TH~M 

~nOBOM ~ 03Y AaHHwx C 16-6~TH~M cnOBOM. 6~cTpoAe~cTB~e 168/E 
cp'aBH~Mo C 6wcTpoAe~cTB~eM 3BM IBM 37-0/168, C~CTeMY KOMaHA KO
TOPO~ OH 3Myn~PyeT. 

'OAHaKO 168/E ~MeeT ~ 04eB~AHble HeAOCTaTK~: 

- Ka*Aa~ Ko~aHAa IBM 370 4aCTO B~nonH~eTC~ C nOMo~b~ HeCKonb
K~X KOMaHA 168/E, 4TO np~BOA~T K 6onbwoMY paC~OAY 03Y M~Kponpo
rpaMM. 

- H3-3a Mano~ An~Hbl M~KponporpaMMHoró cnOBa orpaH~4~BaeTC~ 

B03MO*HOCTb nOBWC~Tb 6wcTpoAe~cTB~e 3a C4eT pacnapannen~BaH~~ 

MKKpoonepa4~~. /YBen~4eH~e An~HbI M~KponporpaMMHoro cnOBa np~Beno 

6~K POCTY CTO~MOCT~ 03Y M~KponporpaMM, He nponOP4~OHanbHOMY 

POCTY 6~cTpoAe~cTBK~/. 

3.	 3Myn~4~~ npOMe*YT04Horo KOAa.
 
C~CTeMa KOMaHA np04eccop~ $n
 

C nOMO~b~ M~Kponp04eccopHWX ceK4~~ MO*HO 3Myn~~oBaTb He Tonb
KO C~CTeMY KOMaHA $~3~4eCK~ cy~ecTBy~~e~ 3BM, HO ~ C~CTeMY KOMaHA 
«akor-o-rn-õo npo rp asoo-oro 06beKTa. YAo6HblM An~ Hac 06beKTOM ~B
n~eTC~ npoMe*YTo4HbI~ KOA /nK/ KOMn~n~Topa C ~3~Ka B~COKoro YPOB
H~. 

Pa36~eH~e KOMn~n~4KK Ha 2 CTaA~~ - nony4eH~e nK ~ reHepa4~~ 

MaW~HHoro KOAa B03H~Kno B pe3ynbTaTe non~TOK $opMan~30BaTb no
CTpoeH~e KOMn~n~TppoB. OHO o6ner4aeT, B 4acTHocT~, nepeHOC KOM
n~n~Topa C MaW~HW Ha Maw~HY, T.K. nepeAen~BaTb np~XOA~TC~ Tonb
KO BTOPY~ 4aCTb KOMn~n~Topa. H Hao6ópoT, An~ nooTpoeH~~ HOBoro 
KOMn~n~Topa 6blBaeT AOCTaT04HO C03AaTb Ton,bKo ero necbBY~ 4aCTb. 
TaK~M o6pa30M OA~H ~ TOT *e nK Mo*eT Kcnonb30BaTbc~.B pa3H~X' 
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KOMn~nRTopax, B pa3HWX onepa~~OHHWX C~CTeMaX ~ Aame Ha pa3HWX 
MaW~HaX. n03TOMY np0~eCCOp, Op~eHT~pOBaHHW~ Ha BWnOnHeHHe KO
MaHA nK, MOmHO C4~TaTb B ~3BeCTHOM CMWCne YH~BepCanbHWM. MaW~Hw 
c 6n~3K~M~ K nK C~CTeMaM~ KOMaHA o6cymAa~TcR, Hanp~Mep, B/3,4/. 

ABTOpaM~ pa3pa6oTaH npo~eccop ~n I$OpTpaH-npO~eccop/, 3Myn~
PY~~~~ nOAMHOmeCTBO C~CTeMW KOMaHA nK KOMn~nRTOpa c $OpTpaHa 
onepa~~OHHbIX C~CTeM RT-I I ~ RS'X-II. 

3TOT KOMn~nRTOp MOmeT Bblpa6aTblBaTb 06beKTH'bl~ KOA ABYX T~

nOB - npRMO~ /inline/, npeACTaBnR~~~~ co6o~ nocneAOBaTenbHOCTb 
MaW~HHWX onepa~~~, ~ CW~TW~ ~n~ H~TeB~AHW~ /threaded/ KOA, npeA
CTaBnR~~~~ co6o~ nocneAOBaTenbHOCTb BW30BOB 6~6n~OTe4HWx nOAnpo
rpaMM. CW~TW~ KOA MomHO paCCMaTp~BaTb KaK $OPMY npeACTaBneH~R 
nK, np~ ero ~cnonb30BaH~~ nporpaMMW nonY4a~TCR 60nee KOMnaKTHW-

M~, HO BwnonHR~TCR MeAneHHee.
 
B Ta6n:1 np~BoARTCR npRMwe ~ CW~Twe KOAW, reHep~PyeMwe np~
 

TpaHcnR~~~ BwpameH~R I = J * K + R. 

Ta6mu.J;a 

Konst , Bblpa6aTbIBaeMble KOMrrHJUITOPOM c <l>opTpaHa-IV
 
OC RT-11 B pesynbTaTe KOMrrlinH1.J;lili BblpaJKeHliH
 

I = J * K + R
 

5 642 3 
IIpHMoH KO,lJ, CnOB UliKnoB 

ClllHTblH KO,rJ; CnOB	 UHKnoB 03Y 
03Y CM<1>ll I (FIS) 

2 3I MOV J,Rl2 3MOI$MS J 2 3I MUL K,RlMUI$MS K 2 3 
I MOV Rl,(-SP) 1 2 

2 3+NlI JSR PC, $CVTIF1 1CFI$	 I MOV R+2,-(SP) 2 4 
AD"E,'$MS R 2 4 

I MOV R, -(SP)	 'L 4 
1 3I FADD SP 

3+N2I JSR PC, $CVTFI	 2
1 1CIF$ 2 4I MOV (SP)+, I2 3MOI$SM I 

16 ,29+Nl+N2
10 15 

B cTon61.J;ax 3 li 6 rrpliBe,lJ,eHO Konli~eCTBO 1.J;liKnOB ü3Y, Heo6xoAli
MbIX ,rJ;nH BbInOnHeHliH ,lJ,aHHoro BblpaJKeHHH B npou;eccope <I>II H CM-4. 

B,~n pean~30BaHo nOAMHomecTBo KOMaHA nK, cOAepma~ee 29 onepa
~~~ HaA AaHHWM~ /16-pa3pRAHwM~ ~enWM~, 32-pa3pRAHwM~ 4~cnaM~ 
c nnaBa~~e~ 3anRTo~/ ~ 14 KoMaHA ynpaBneH~R nporpaMMo~ /Ta6n.3/. 

HMeeTCR 5 T~noB aApeca~~~ /Ta6n.2/. 
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'Eaõrnura 2 

TmIbI a,lJ,peCa1.J;HH npoueccop a <1>II 

I OnepaH,lJ, HaXO,lJ,HTCH B cnOBe, cne,lJ,yro~eM sa KOMaH,lJ,OH.
 
M Cne,lJ,yro~ee cnOBO CO,lJ,ep~HT aApec OnepaH,lJ,a.
 
P Cne,lJ,yro~ee cnOBO CO,lJ,ep~T aApec aApeca OnepaH,lJ,a.
 
S OrrepaH,lJ, B CTeKe.
 
A B CTeKe - a,lJ,pec orrepaH,lJ,a.
 

Ta6nHu;a 3 
CHcTeMa KOMaH,lJ, rrp01.J;eccopa <I>II 

1. 'uBYMecTHble onepauaa nan 1.J;enblMM H ,lJ,eHCTBHTenbHblMH ~HcnaMH 

MHeMoHHKa A,r.J;pecaU;HH	 OrrepaU;HH 

HOI$ ••	 1 IA 1M lP Ilepecsinxa uertsrx xncerr 

MOF$ •• OS OA OM OP ITepecwnKa ,lJ,eHcTB.~Hcen 

ADI$ •• SS SA SM SP Cno~eHHe ~enb~ ~Hcen 

SUI$ •• IS IA IM IP Bbl~HTaHHe uertsrx ~Hcen 

ADF$ •• MS MA MM MP Cno~eHHe ,lJ,eHcTB.~Hcen 

SUF$•• PS PA PM	 PP Bb~HTaHHe ,lJ,eHCTB,~Hcen 

CMI$ ••	 SS SI SM SP CpaBHeHHe I..J;eJIbIX ~HCeJ1
IS 11 IM IP 

CMF$ •• AS AI AM AP CpaBHeHHe ,lJ,eHcTB.~Hcen
PS PI PM PP 

MUI$••	 YMHo~eHHe 1.J;enb~ ~Hcen
SS ISMUF$ •• .. YMHo~eHHe ,lJ,eHcTB.~Hcen 

DII$ •• MS PS ,UeneHHe 1.J;enb~ ~Hcen 

DIF$ •• ,UeneHHe ,lJ,eHcTB.~Hcen 

AND$SS SS IIo6HTHoe "H" 
IOR$SS SS ITo6HTHoe "IliIH" 
XOR$SS SS IIo6HTHoe cno~eHHe 

2. O,lJ,HOMecTH~e Orrepa1.J;HH 

Icr$. YBenH~eHHe 1.J;enoro ~Hcna Ha e,lJ,HHH1.J;Y 
DCI$. MS YMeHbmeHHe 1.J;enoro ~Hcna Ha e,lJ,HHH1.J;Y 
NGI$. H3MeHeHHe 3HaKa 1.J;enoro '~Hcna 

NGF$. AP H3MeHeHHe 3HaKa ,rJ;eHcTB.~Hcna 
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TSI$. S I llpoBepKa 3HaKa ~enoro ~Hcna
 

TSF$. M P llpoBepKa 3HaKa geHcTB.~Hcna
 

CPI$. M CKorrHpoBaTb CTeK B rraMHTb
 
CPF$. M /CuaceHHe TIpOMe~YTo~Horo pe~ynbTaTa/
 

CFI$ S llpeo6pa30BaTb ~enoe ~Hcno B geHcTB.
 
CIF$ S llpeo6pa30BaTb geHcTB.~Hcno B ~enoe
 

3. Orrepa~HH pa60Tw c MaCCHBaMH
 

SAI$ •• IM IP lloMe~aeT B CTeK agpec 3neMeHTa MaCCHBa ~eJIb~
 
~Hcen. 

SAF$. • SM SP lloMe~aeT B CTeK agpec 3neMeHTa MaCCHBa geHcT. 
~Hcen. 

SVI$ •• ~1 MP nOMe~aeT B CTeK 3Ha~eHHe 3neMeHTa MaCCHBa ~enblX 
~Hcen. 

SVF$•• PP PP lloMe~aeT B CTeK 3Ha~eHHe 3neMeHTa MaCCHBa geHcTB. 
~Hcen. 

OrrepaHgaMH HBnHIDTCH "HHgeKc 3neMeHTa MaCCHBa H agpec nepBoro 
3neMeHTa MaCCHBa 

4. Orrepa~HH yrrpanneHHH rrporpaMMoH 

BRA$ Besvcnoansrã rrepexon , Anpec B crten , cnone . 

BLE$ BGE$ BGT$ Ilepexonsr rro vcnoamo , Anp ec B cnenv cnone , 
BNEf BEQ$ BLT$
 

AIF$ ApHlpMeTH~eCKHH IF /TpexMpecHbIH/
 

Bsraaars normpor'pasn-ry ~ CBH3aTb lPaKTH~eCKHe 
CAL$ H lPOpMaJIbHble napane-rpsr, 

RET$I RET$F B03BpaT H3 rrogrrporpaMMbl-lPYHKI~HH 

RET$ B03BpaT H3 rronnpor-pasersr 

5. Orrepa~HH KOH~a ~HKna 

llepeMeHHaH A,I\pec KpaHHee 3Ha~eHHe 
lllar 

~HKna rrepexoga rrepeMeHHoH ~HKna 4, 

NMI$•. M I I M P 1 I 
NPI$ •• P M P 
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Orrepa~HH OKOH~aHHH ~HKna HMelOT TpH orrepaHga, ecnH mar ~HKna pa
Beu e,o;HHH~e ~ H qeTblpe onepaana , e cna mar OTnH~eH OT egHHH~bl. 
HarrpHMep: 
KOMaHga NMI$II OKaH~HBaeT ~HKn~ Ha~HHalO~HHCH c orrepaTopa 

D 0 10 I = 2~I~IO 
KOMaHga NMI$MM OKaH~HB.aeT ~HKn~ HatIHHalOI.IuulcH c orrepa-rop a 

B 0 10 I = MIN~ MAX~ STEP 
KOMaHga NPI$PP OKaH~HBaeT ~HKn~ Ha~HHalO~HHCH c 3Toro ~e orrepa
'I;opa ~ B TOM crryxae ~ xo rrra MIN~ MAX~ STEP - lPOpMaJIbHble napaxe-rpsr 
rrogrrpol'paMMbl. 

6. AcceM6nepHble KOMaH,[U>1 

NOP$ llYCTOH orrepaTOp
 
CALL$
 Bbl30B norrrtp or-pase-rsr 6e3 neperraxa napane-rpoa
 
STP$ C'rorr
 
SHL$ CgBHr ~enoro ~Hcna BneBO
 

-SHR$ CgBHr ~enoro ~Hcna BrrpaBO 
BYT$L Bstaerrenae neaor-o 6aHTa 
BYT$R BbIgeneHHe rrpaBoro 6aHTa 
RDE$ llpo~ecTb B CTeK cnOBO H3 paCillHpeHHOH rraMHTH 
WRE$ 3arrHcaTb cnOBO H3 CTeKa B pacmHpeHHYIO rraMHTb 
INE$ HHKpeMeHTHPo~aTb cnOBO B pacmHpeHHOH rraMHTH 

PaCCMOTp~M, 4TO AaeT HaM 3Myn~4~~ nK no cpaBHeH~~ c 3Myn~4~eH
 
MaW~HHbIX KOMaHA.
 

A. KOMaHA~ nK 3aAa~T AeHcTB~~ HaA AaHH~M~, KOTop~e BO MHor~x 
cnY4a~x MorYT 6~Tb B~nonHeH~ TonbKO 3a HeCKonbKo MaW~HH~X KOMaHA. 
n03TOMY B npoueccope , BblnOnH~lOt4eM KOAbl nK, no cpaeueuao c 3Myn~
TOPOM MaW~HH~X KOMaHA: 

- HMeeTc~ 60nbwe B03MO~HOCTeH An~ napannenbHoro ~cnonHeH~~ OT
AenbH~X M~Kpoonepa4~H. 

- YMeHbwaeTc~ Kon~4eCTBO 4~KnOB, 3aTpa4~BaeMblX Ha Bbl60pKy 
KOMaHA. 

- 06ecne4~BaeTc~ KOMnaKTHOCTb KOAa nporpaMM~. 

Ha~60nbw~H B~~rp~w AOCT~raeTC~ B onepa4~~x An~ pa60T~ c 3neMeHTa
M~ ~ aApecaM~ Macc~BoB, nepec~nOK Be~eCTBeHH~X 4~cen, B~30Boa 

nOAnporpaMM ~ onepa4~~x OKOH4aH~~ 4~KnoB. 

6. B C~CTeMe KOMaHA np04eccopa ~n, B OTn~4~e OT C~CTeM~ KO
MaHA eM 3BM,pa3n~4a~Tc~ onepa4~~ co cTe~oM, CB~3aHH~e c xpaHe
H~eM aApeCOB B03BpaTOB ~3 nOAnporpaMM /cTeK nporpa~M/ OT onepa
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~~~ co CTeKOM~ CBR3aHH~X c XpaHeH~eM npOMemYT04H~X pe3ynbTaToB 
B~4~CneH~~ /CTeK AaHH~X/. Co CTeKOM AaHH~X npoqeccop AOnmeH B~

nOnHRTb 60nbWYIO 4aCTb CBO~X onepauaa. rny6~Ha CTeK'a AaHHblX MOmeT 
6blTb He6onbWO~, nOCKOnbKY OH o4~UlaeTCR no ~cnonHeH~1O KamAo~ et>OPT
paHOBCKO~ CTp04K~. n03TOMY cr ex AnR xpaHeH~R npOMemYT04HblX pe
3ynbtaTóB B~4~cneH~~ B et>n OKa3anOCb B03MomH~M B~nonH~Tb Ha pe
r~CTpax MHKponpo~eccopOB, 4TO 3Ha4~TenbHO nOAHRno CKOPOCTb B~4~C

neH~~. 

B. et>n ~MeeT ropa3AO MeHbwee Kon~4eCTBO KOMaHA ~ T~nOB aApeca
~~~, 4eM CM-4, 4TO noaaonano eunonaar s KamAYIO ~3 KOMaHA B B~Ae OT
AeJ1bHO~ M~Kponpor-paMMb', a B Ka4eCTBe KOAa KOMaHAbl ~cnonb30BaTb J

'I
aApec 3TO~ MHKponporpaMM~. n03TOMY B et>n ynpoUlalOTCR cxeM~, pea
n~3YIOUl~e pa3n~4H~e cnoc06~ aApeca~~~,~ OTcyTcTByeT Aew~et>paTOp 

KOMaHA. 

r. B C~CTeMe KOMaHA et>n He ~cnonb3YIOTCR np~3HaK~ BeTBneH~~ C 
~ V, a reHepa~HR np~3HaKOB N ~ Z Tpe6yeTcR TonbKO B 04eHb orpa
H~4eHHOM Kon~4eCTBe KOMaHA. 3TO n03Bon~no 3Ha4~TenbHO ynpocT~Tb 

cxeM~ B~pa60TK~ 3T~X np~3HaKOB. 

TaK~M 06paaOM, 3MynRTop nK, no cpaBHeH~1O c 3MynRTopoM Maw~H
H~X KOMaHA, ~MeeT 60nee B~COKoe 6~CTpOAe~CTB~e, annapaTHO YCTPO
eH npOUle H ~cnonb3yeT 60nee KOMnaKTH~~ KOA nporpaMM~. 

nepe4~cneHH~e npe~MYUleCTBa cneAyeT cY~TaTb cneACTB~eM Toro, 
4TO KOMaHA~ nK RBnRIOTCR KOMaHAaM~ 60nee S~COKoro YPOBHR, 4eM Ma
w~HH~e ~HCTPYKU~~. 

An~APATYPA et>OPTPAH-npOUECCOPA 

npo~eccop nOCTpoeH B OCHOBHOM H~ M~KpocxeMax TTnW cep~~ K1804, 
K531, K555 ~ APyr~x. CTPYKTYPHaR cxeMa et>n np~BeAeHa Ha p~CYHKe. 

npo~eccop COCTO~T ~3 Tpex OCHOBH~X Y3nOB: 
- ~eHTpanbHoe npo~eccopHoe YCTPOI1CTBO /uny/, COAepmaUlee Any, 

pa604He per~CTp~ ~ CTeK AaHH~X; 

- 03Y ~ C~CTeMa BBOAã-B~BOAa;, 

- M~KpOKOHTponnep c n3Y M~KponporpaMM. 

1. UeHTpanbHoe npo~eccopHoe YCTPO~CTBO 

OCHOSY uny COCTasnRIOT 9 M~KpocxeM ceK~~OH~pOBaHH~X M~Kponpo

~eccopOB K1804BCl /AM2901/, ABe ~3 KOTOp~X 06pa3YIOT 8-6~TH~11 }I,.
npo~eccop AnR onepa~~11 c 3KcnOHeHT0l1 ~ ceMb APyr~x - 2ª~6~TH~~ 

; 
npo~eccop AnR onepa~~~ c MaHT~CCOI1 4~cna c nnaBalOUle~ 3anRTO~. 
3HaK~ AeI1CTB~TenbH~x'4~cen 06pa6aT~BalOTcR B bTAenbHOM nor~4eCKOM 

YCTpOI1CTBe. 4eT~pe M~KpocxeM~ npo~eccopa MaHTHCC~ npeAHa3Ha4eH~. 

TaKme AnR B~~onHeH~R onepa~~11 HaA ~en~M~ 16-pa3pRAH~M~ 4~cnaM~. 

8 

MC 

M 

I C 
'A_. I 

M C 

CNCN 

Ha Bce M~KpocxeM~ nocTynaet 06~~11 ynpaBnRIOUl~11 KOA M~KpOKOMaH
Abl. AnR.~cnonHeH~R onepa~~~ OTAenbHO HaA 3KcnOHeHT0I1, MaHT~CCO~ 

~n~ ~en~M 4~cnOM TaKTHpYIOUl~11 ~Mnynbc nOAaeTC~ TonbKO Ha M~KpO
cxeM~ HymHol1 rpynn~. B03MomHO TaKme ~cnonHeH~e onepa~~~ cpa3Y 
HaA BceM 4~cnOM c nnaBalOUlel1 3anRT0l1 /Hanp~Mep, np~ nepec~nKax/ 

~n~ TonbKO c ero CTapWel1 4aCTblO /3KcnoHeHTa + BoceMb CTapw~x pa3
PRAOB MaHT~ccbl/, ~n~ c MnaAw~M~ pa3pRAaM~ MaHT~CC~. 

B uny ~cnonb3yeTcR BHYTpeHH~11 36-pa3pRAH~~ et>opMaT npeACTaB
neH~R Ae~cTB~TenbHoro 4~cna, 60nee YA06Hbl~ AnR 06pa60TK~, 4eM 
CTaHAapTH~~ 32-pa3pRAH~~ et>opMaT xpaHe~~R B 3BM PDp-ll. Bo BHYT
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•
peHHeM Cl>OPMaTe MaHTHCCa HMeeT nononaarenexue MnaAwHe pa apanu 
'AnR oxpyrneuaa , AOnOnHHTenbHbl~ CTapWH~ pa3pRA nepenonuesva H paa
PRA C BOCCTaHOBneHHO~ CKp~TO~ eAHHHije~. npe06pa30BaHHe $OpMaTOB 
npOH3BOAHTCR annapaTHO npH HCnOnHeHHH OnepaQH~ 06MeHa Me~AY uny 
H 03Y npoQeccopa. 

Bce onepaQHH no 06pa60TKe 4Hcen c nnaBa~~e~ 3anRTO~ npOH3BO
ARTCR Ha Any H per~CTpax MHKponpOQeccopOB /e TOM 4Hcne onepaQHR 
C60PKH 4Hcna 143 AByX 16-pa3pRAH~X cnOB npH 4TeHHH 143 naMRTH 
H onepa4HR 06paTHO~ pa360pKH npH 3anHCH B naMRTb/. n03TOMY, XOTR 

uny onepvpyer 36-pa3pRAHbIMH 4HcnaMH, ace BHeWHHe no OTHowe'HH~ 

K MHKpocxeMaM K1804BC1 'WHH~ AaHH~x RBnR~TCR 16-pa3PRAH~MH. 
CpeAH APyrHx oc06eHHOCTe~ uny OTMeTHM nOB~weHHe B TpH pa3a 

TaKTOBO~ 4aCTOTbl uny npH HcnonHeHHH CABHrOB MaHTH'CCbl B onepauu
RX B~paBHHBaHHR nopRAKOB H HopManH3aQHH. AriR 3Toro MaHTHcca pa3
Me~aeTCR B Q-perHCTpe MHKpocxeM 1804BC1, CABHrH KOToporo MO~HO 

npOH3BOAHT.b rooaano 6blCTpee, 4eM 4epe3 Any. nOAC4eT 4Hcna CABHrOB 
BeAeTCR BO BHeWHeM C4eT4HKe, $YHKQHH KOToporo HcnonHReT perHCTp 
RJ /CM.pHCYHOK/. 

~. CTeK aApeCOB B03BpaTa H CTeK AaHH~x 

KaK y~e OTMe4anOCb B~we, CHCTeMa KOMaHA $n n03BonReT OTAenHTb 
CTeK nporpaMM OT CTeKa AaHH~x. CTeK nporpaMM pacnono*eH B OCHOB
HO~ naMRTH $n. B Ka4eCTBe yKa3aTenR CTeKa Hcnonb3yeTcR OAHH 143 
perHCTpOB 06~ero Ha3Ha4eHHR uny. 

B Ka4eCTBe CTeKa AaHH~x Hcnonb3Y~TCR 8 perHCTpOB 06~ero Ha3Ha
4eHHR uny. npH 06pa~eHHH K CTeKY AaHH~X aApec perHCTpOB uny 
/nopT B/ 6epeTCR 143 peBepCHBHoro C4eT4HKa - YKa3aTenR CTeKa AaH
HbIX. n~60H onepaan , He3aBHCHMO OT r ana /QenblH HnH Be~eCTBeHH~~/, 

3aHHMaeT B CreKe AaHH~X OAHH perHCTp. 

3. BHYTpeHHRR WHHa 

Bce nepec~nKH AaHH~X Me*AY uny H CHCTeMO~ naMRTH H BBOAa-B~
BOAa npOH3BOARTCR 4epe3 OAHY 16-pa3pRAHYIO BHYTpeHHIOIO WHHY. ~H

$opMaQHR Ha WHHY Mo~eT nocTynaTb 143 MnaAwe~ 4aCTH uny /npH nepe
cunxe uenux 4Hcen HnH MnaAWHX pa3pRAOB Be~eCTBeHH~X/, 143 CTapWe!1 
4aCTH uny /CTapWHe pa3pRA~ Be~eCTBeHH~X 4Hcen/, 143 03Y npoQecco
pa, 143 MHKpOKOMaHAbl /npRMble AéHiH~e/ H AP, npHeMHHKaMHMorYT 6~Tb 

BXOAHO~ perHcTp RI uny, nporpaMMH~~ C4eT4HK PC H perHCTp~ aApe
ca H AaHH~X 03Y npoQeccopa. 

4. naMRTb AaHH~X H nporpaMM 

~C~04HHKOM anpeca naMRTH MorYT cnY>KHTb nporpaMMHbl~ C4eT4HK 
PC /B onepaQHRX B~60PKH KOMaHA/ HnH perHCTp-C4eT4HK aApeca RA. 
Bo BpeMR 3anHCH AaHH~e 6epYTCR 143 perHcTpa B~BOAa RO. Bo BpeMR 
4TeHHR AaHH~~ nepeAalOTCR Ha BHYTpeHHIO~ WHHY ~nH B perHCTp KOMaH
A~ MHKpOKOHTponnepa, ecnH B~6HpaeTCR KOA KOMaHA~. 
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OnepaQHH 06pa~eHHR K-naMRTH H onepaQHH B uny MorYT HcnonHRTb11 
CR OAHOBpeMeHHO 3a c4eT Hcnonb30BaHHR KOHBe~epH~X perHCTpOB B Ka

~ I Hanax nepeÂa4H aape c a H AaHHblX K naMRTH. $YHKQHH KOHBe~epHbIX 

perMCTpOB HcnonHR~T perHCTp~ RO, RA H PC. 
06pa~eHHe K naMRTH npOH3BOAHTCR 6e3 aHanH3a rOTOBHOCTH H 3a

HHMaeT OAHH TaKT MHKponporpaMMbl. An~TenbHOCTb TaKTa, npH Hcnonb
30BaHHH MHKpocxeM naMRTH c BpeMeHeM QHKna MeHbwe 140 HC, onpeAeI 
nReTCR TonbKO 3aAep~KaMH B uny. B $n Hcnonb3Y~TCR MHKpocxeM~ CTa
TH4eCKoro 03Y K132PY56 /4K6HT/ H TMS4167 /16K/ c BpeMeHeM QHK

11 na 120 HC. 
h PeanH30BaHH~e B npoQeccope KOMaHA~ npOMe~YT04Horo KOAa TpaHC
:) nRTopa n03BonR~T npRMO aApeCOBaTb 03Y 06beMoM AO 32KcnoBo AnR 
, t pa60T~ c 60nbwHMH MaCCHBaMH AaHH~x HMeeTCR rpynna acceM6nepH~~ 

KOMaHA, xoropue $OpMHPY~T 24-pa3pRAHbl~ aapec 03Y H n03BonR~T aA
pecoBaTb AO 8McnoB naMRTH AaHH~X.! ~ 

5. ~HTep$e~c c 3BMI 
\ 

f 3BM ynpaBnReT npOQeccopOM $n nocpeACTBOM npHKa30B, cnHCOK KO·\ 
TOp~X BKn~4aeT npHKa3~ nepec~nKH MaCCHBa M3 3BM B naMRTb $n H 143\f 

-naMRTH $n B 3Bt"'1, HcnonHeHHR nporpaMMbl, nepenava B 3BM HH$OpMaQHH·\j I 06 oWH6Kax H APyrHe. .! CBR3b Me>KAY 3BM H $n ocy~ecTBnReTCR 4epe3 16-pa3~RAH~~ napan,I 
nenbHbl~ Io1HTep$e~c, KOTOPbl~ Hcnonb3yeTcR AnR nepeAa4H H npHKa30B 

! H AaHH~X. B pe>KHMe nepec~nKH MaCCHBa $n Mo*eT nepeAaBaTb HnH npH
! 

HHMaTb HH$opMaQH~ 4epe3 napannenbH~R HHTep$e~C CO CKOpOCTb~ AO
 
·i 3M6a~T B ceKYHAY. .)\ ...
 

.' ~ 
~ 

6. MHKPOKoHTponnep H n3Y MHKponporpaMM 

AnHHa MHKpOKOMaHAbl COCTaBnReT 72 pa3pRAa. naMRTb MHKponporpaMM 
HMeeT 06beM 2KchoB H COAep*HT 9 MHKpocxeM nn3Y K556P17. 

MHKPOKoHTponnep BblnonHeH Ha OCHOBe MHKpocxeM K1804BY1 /AM2909/. 
Kcnonb3yeTcR cxeMa B~60pKH MHKpOKOMaHA c ABYMR KOHBe~epH~MH pe
rHCTpaMH: perHCTpOM MHKpOKOMaHA~ H perHCTpOM ycnoBH~ BeTBneHH~ 
B uny!lO!. 

7. KOHCTPYKTHB 

Onl)lTHblH 06pa3eQ $n COAep~HT 134 MHKpocxeMbl /6e3 MHKpocxeM 03Y/ 
H aunonaea Ha MaKeTHos::1 nnar e $acT6ac. B AanbHei1weM npennonaraer ca 
pa3MeCTHTb npoue ccop B ABO~HOM MOAyne KAMAK H e OAHH04HOM MOAY.,-": 

I ne - 03Y AnR Hero.i I 
8. OQeHKa 6~cTpoAe~cTBHR 

AnHTenbHocTb TaKTa M"'KponporpaMMbl COCTaBnReT 200 HC. npHBeAeM 
BpeMeHa. HcnonHeHHR HeKOTOp~X KOMaHA: 
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ADI$SS /cno*eH~e Uen~x; onepaHA~ B cTeKe/ 0,6 MKC 
ADI$MM /cno~eH~e ~en~x, onepaHA~ B naMRT~/ 1,2 MKC 
MUI$SS /YMHo~eH~e uen~x/ 4,4 MKC /cpeAHee/
DII $SS /AeneHHe uen~x/ 4,9 MKc'/cpeAHee/
ADF$SS ~ SUF$SS /cno~eH~e ~ B~4HTaH~e Be~.4Hcen/ 3,4-6,6 MKC 
MUF$SS /YMHo*eHl-1e BelJ.4eCTBeHHblx/ 6,5 MKC / cpeAHee/
DIF$SS / ,QeneH~e Bell.(eCTBeHHblx/ 7,8 MKC / cpeAHe~/
BGE$ /nepexoA no ycnoBH~/ 0,5 MKC /cpeAHee/
-CAL$ /B~30B nOAnporpaMM~, 2 ~opManbH~x 

napaMeTpa/ 3,8 MKC 
NMI$lM /onepaTop KOH~a ~~Kna/ 2 2 MKC 

6blcTpoAe~cTB~e $n, ~3MepeHHoe Ha nporpaMMe BENCHMARKJ7/ /6e3 
CneU$YHK~~~/, COCTaBnReT ~ 1 MnH onepa~~~ B ceKYHAY. 

nporPAMMHOE 06ECnE4EH~E $n 

Il',O. $n paap aõor aao B paMKax .a~anoroBot1 C~CTeMbl CTPYKTYP~po
BaHHoro npOrpaMMl-1pOBaHI-1R I.aCCnl/ 8/ . B ero CocTaBBxoART: 

1. )lT~m1TbJ ,qnR pa60Tbl B pa-ucax ,accn c ~a~naMI-1 RT-I I. 
2. M~KpoacceM6nep <l>n H pa3pa60TaHH~e c ero nOMOll.(b~ MI-1KpOnpo

rpaMMbl. 
3. MOH~TopHaR nporpaMMa. 
4. AcceM6nep $n. 

5. nporp,aMMa RTFP', nepepa6aTbJB~~ll.(aR ~cnonH~TenbHbl~$a~n OC
 
RT-I I B ~cnonH~TenbHbl~ $a~n <l>n.
 

6. OTnaA4~K.
 

PaCCMOTpl-1M 3TI-1 nporpaMMbl nOAP06Hee:
 
1. YT~n~Tbl AnR o6MeHa $a~naMH Me*AY .accn J.1 RT-II COCTaBnR~T 

cnOBapb ,q~peKT~B /DIR, COPY, DUMP, TYPE/, aHanorH4H~X COOTBeTCT
BY~IJ.4I-1M A~peKTHBaM RT-I I. /OCHOBY 3THX YTHnHT COCTaBnR~T npo~~AY
PbJ, pa3pa60TaHHble B np06neMHo~ na60paTOpHJ.1 38M Mry. / 

2. MHKpoacceM6nep ~n onacaa B/9/. 06beM MHKponp"()rpaMMHo~ na
MRTH COCTaBnReT 2K 72-6~T~~X cnOB, H3'HHX B HaCTOR~ee BpeMR I-1C
nOnb3yeTcR 4YTb 60nbwe nOnOBHHbJ. OCTaBWY~CR 4aCTb npeAnonaraeTCR 
~cnonb30BaTb A11R paCWHpeHHR CHCTeMbJ KOMaHA $n B COOTBeTCTBHH 
c Tpe60BaHHRMH npaKTHKI-1. 

3. MOH~TopHaR nporpaMMa n03BonReT Hcnonb30BaTb TepMHHan 38M 
B Ka4eCTse nynbTa $n. 3Ta nporpaMMa B3aHMoAe~cTByeT c HHTep~e~c
HO~ MHKponporpaMMo~ B $n, KOTopaR opraHH3yeT 4epe3 napannenbH~H 
I-1HTep~eHc c 38M 4TeHHe H 3anHCb R4eeK naMRTH ~n, 3anYCK nporpaM
MbJ ~ T·A. MOHHTopHaR nporpaMMa BbJnOnHReT Te *e KOMaHAbJ, KOTOpbJe 
Hcnonb3Y~TCR B 38M 3neKTpoHHKa-60 B pe*~Me nynbToBOro TepMI-1Hana. 
OTnH4He COCTOHT nHWb B TOM, 4TO BMeCTO KOMaHA pa60TbJ c perHCTpa
MH I-1CnOnb3Y~TCR KOMaH,qbl pa60TbJ CO CTeKOM H HMe~TCR KOMaHAbJ AnR 
pa60T; c 32-6HTHbJM~ Ae~CTBHTenbHbJ~H 4HcnaMH. 

4. ~R npo~eccopoB, HMe~HX HecnO*HY~ CHCTeMY KOMaHA, c no
MO~b~ ,accn ner'xo nOCTpOIllTb npOCTOH H AOCTaT04HO 3~eKTH9HbJ~ R3blK 
acceM6nHpOBaHHR/9(. AcceM6nep ~n COCTOHT H3: 
12 

- cnOBapR onepaU~~ - 230 nepeMeHH~x, ~MeHa KOTOp~X cOBnaAa~T 

c ~Me~aM~ KOMaHA $n, a 3Ha4eH~R - c KOAaMI-1 3T~X KOMaHAi 
- nepeMeHHo~ AF - aApeca 03Y $n; 
r: npouenypu 11;; 11, 3aHOCRlJ.4e~ cOAep*~Moe CTeKa ,Qccn B 06naCTb 

naMRTI-1 $n, Ha4~Ha~IJ.4Y~CR c aApeca AF. 
np~Mep nporpaMMbl Ha accexõnepe <l>n np~Be,qeH H1-1 >Ke o 

100 ! -, SUM 
102 ! I /Onl-1CaHl-1e nepeMeHH~X 1-1 I-1X MeCTa B 

naMRT~ $n/ 
VAR D05 /On~CaHl-1e MeTKI-1/ 

200 ! AF /CTapToB~~ aApec nporpaMM~/ 
MOI$lM I , , /D05 I = 1,7/ 

AF ! D05 /OnpeAenReTcR 3Ha4eH~e MeTK~/ 
ADI$MM I ISUM , , IISUM = ISUM+I/ 
NMI$l I I 7 005 , , 15 CONTINUEI 

5. nporpaMMa RTFP. AnR nonY4eHI-1R IIIcnonH~TenbHoro $a~na npo
uéccopa $n ,qOCTaT04HO B I-1CnOnH~TenbHOM $a~ne, nonY4eHHOM nocne 
TpaHcnRU1II1II 11I KOMnOHOBKIII $opTpaHoBcKo~ nporpaMMbl, BMeCTO a,qpeCOB 
61-16nlllOTe4HblX nonnpo rp a-e« nOACTaB\-1Tb KOAbl COOTBeTCTBY~IJ.4~X KOMa,HA 
$n. npRM~e AaHHbJe, aApeca nepeMeHH~X ~ nporpaMM OCTa~TCR 6e3 
H3MeHeHIIIR. 

3aMeTHM, 4TO $n MO>KeT B~nonHRTb npOrpaMMbJ CYlJ.4eCTBeHHO 60nb
wero pã3Mepa, 4eM 3BM CM-4 c TeM >Ke 06beMoM onepaT~BHo~ naMRT~, 

~.K. o6naCTH 61116n~OTe4HbJX nOAnporpaMM, pe3I11AeHTHO~ 4aCTIII 9nepa
UHOHHO~ ~IIICTeMbl H BHeWHI-1X YCTPO~CTB lB CYMMe ..... 2o.K6a~T/ OCTa
IOTCR cB060AHbIMIII. 

6. OTnaA4~K n03BonReT 3anYCKaTb nporpaMMY c npO~3BonbHoro aA
peca, YCTaHaBn~BaTb T04KH KOHTponbHoro OCTaH088, MeHRTb 3Ha4e
H~R nepeMeHHbJX ~ BHOC~Tb 1113MeHeH~R B KOA nporpaMM~, npl-14eM AnR 
3aAaHI-1R KOAa KOMaHAbJ MO>KHO I-1CnOnb30BaTb MHeMOH~K~ acceM6nepa $n. 

nporPAMM~pOBAH~E BBOAA~B~BO,QA 

06MeH Me>KAY 3BM ~ $n OCyll.(eCTBnReTCR MaCC~BaMIII 16-6~TH~x cnOB 
no ~H~U~aT~Be 3BM. OAHaKO c T04K~ 3peH~R nporpaMM~CTa-nonbaOBa

TenR ~MeeTCR ABa ~ap~aHTa nporpaMM~pOBaH~R onepau~~ BBOAa-BbJ
BOAa: 

A. B <l>opTpaHOBCKo~ nporpaMMe, ~cnonHReMO~ 8 $n. B 3TOM cny
4ae nocne 3anycKa npOrpaMMbJ B $n 3BM pa60TaeT KaK npo~eccop 880
Aa-BbJBOAa. KOMaHAbJ BBOAa-BbJBOAa ITa6n.41 $n BbJnOnHReT T04HO TaK 
*e, KaK 11I KOMaHAY STP$ /CTOn/ - C0061l.(aeT o 6narononY4HOM OKOH4a
H~III pa60TbJ ~ aApec oCTaHOBa. 3BM 4~TaeT KOA KOMaHAbJ, no KOTOpO~ 

npo~30wen OCTaHQB, 11I, ecn~ 3TO KOMaHAa BBOAa-BbJBOAa, BbJnOnHReT 
rpeôyexae onepauaa 06MeHa AaHHbIM~ c <l>n ~ CBOIIIM~ BHeWH~M~ YCTP"O~

CTBaMIII, nocne 4ero aanYCKaeT $n c aApeca, cneAy~ll.(ero nocne KOMaH. 
13 
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KOMaHAbI BBOp;a-BbIBOp;a 
Taõm,m;a 4 

HlIlfl "apxarexrypxo oAIIlHaKoBblx", T. e. BbInOJ1HfI~IIlX 0AIIlHaKOBble Aei1cT
BHfI ~ Tpe6Y~~lIlx OAIIlHaKOBoro KOIllll4ecTBa 4HKIlOB 06pa~eHlIlfl K naMfI

1LR$ 
111<1$ 
TVS$ 
TV1$ 
TVF$ 
EOL$ 

YKa3bIBaeT HOMep nOrli'tleCKoro 

YKa3bIBaeT HOMep rror-axecrcor-o 

BWBOP; CTpOKH CHMBOJIOB 

BBOP; HJIH BbIBOP; uerror-o 'tlHCJIa 

BBOP; HJIH BbIBOP; p;eH:c TB • 'tlHCJIa 

KOHeu; CTpOKH 

YCTpOH:CTBa BBop;a 

YCTpOH:CTBa BWBop;a 

B CBOÕOP;HOM ~opMaTe 

B CBQÕOP;HOM ~opMaTe AD I $MM 
MUI$SS 

• <!>n 

TIIl onepa411l~ CM-4 

1 ,2 JY1KC; 
4,4 MKC; 

H et>n: 

ADD 
MUL 

CM-4 

Ml, M2 6,S MKC; 
10,8 MKC; 

MUF$SS 6,S MKC;' FMUL 34 MKC, 

iAbl BBoAa- euaona. AaHHbl~ cno coõ 06MeHa YA06eH AJ1f1 IIlCnOIl bSOBaHlIlfl
 
B nporpaMMax paSOBoro nOIlbSOBaHlIlfl. 

~ 

\
 

6. C nOMO~b~ np04eA~p OTIlaA411l~a $n. B 3TOM CIlY4ae nporpaMMlIlcT,
 
nOJ1bSYflCb IIlHet>opMa4I1le~ IIlS BblAaBaeMo~ KOMnOHOB~IIlKOM RT-II KapTbl
 
pacnpeAeIleHlIlfl naMflTIIl, COSAaeT c nOMO~b~ OTIlaA4l1lKa et>n Cne4l1laIlb

Hble np04eAYPbl BBOAa- BbIBOAa. 3TOT cnocoõ õoriee TPYAoeMoK, HO 60

Ilee YA06eH nplll BblnOIlHeHlIl1ll paC4eTOB no nporpaMMaM M~oropasoBoro
 

11InOJ1bSOBaHlIlfl nplll IIlCnOJ1bSOBaHIIlIll et>n B COCTaBe CIIlCTeM~ c60pa AaH
H~X, ~.K. 3~OHOMIIlT naMflTb et>n nOSBOIlfléT opraHIIlSOBaTb AlIlaIlor11I 

c oneparopo« c nOMO~b~ ne rxo IIlSMeHfleMblX AlIlpeKTIIlB ,Llccn, a He et>IIlK
ClIlpOBaHH~X BonpocoB-oTBeToB, saAaHH~x B nporp~MMe Ha et>opTpaHe. 

orPAH~4EH~~ no CPABHEH~~ t et>OPTPAHOM-IV OC RT-I I 

1. BOSMO>f<Hbl TOIlbKO 16-611lTHble 4l1lCIla r-ma INTEGER 11I 32-611lTHble 411lC

J1a TlIlna REAL /c nIlaBa~~e~ sanflTO~/. Pa60Tbl c 6a~TaMIIl 11I 6l1lTaMlIl
 
BOSMO>f<H~ TOIlbKO c nOMO~b~ nOAnporpaMM Ha acceM6Ilepe et>n.
 

2. BIlO>f<eHHOCTb cK060K B aplllet>MeTlIl4ecKlIlx B~pa>f<eHlIlflX He AOIl>f<Ha npe

B~waTb ceMIIl. BnO>f<eHHOCTb cK060K e onepaTope CALL He AOJ1>f<Ha npe

B~waTb ceMIIl - AJ1f1 nepBoro napaMeTp~, weCTIIl - AIlfl 'BToporo, nflTIIl _
 
AJ1f1 TpeTbero 1·A. nOAnporpaMMa He MO>f<eT IIlMeTb 60Ilbwe 7 et>opMaIlb
11I 

H~X napaMeTpOB. 3TO orpaHlIl4eHlIle CBflsaHO c TeM, 4TO nOA CTeK B~Ae
IleHO TOJ1bKO BoceMb perlllCTpOB. 
3.	 ~Me~~eecfI B Hactofl~ee BpeMfI nporpaMMHoe 06ecne4eHlIle AonYCKaeT 

11IIIlCnOIlbSOBaHlIle TOIlbKO cB060AHoro et>opMaTa BBOAa-BbIBOAa oneparo
pOB ACCEPT TYPE.11I 

3AKn~4EH~E 

6~crpoAe~cTBlIle et>n cornaCHO nporpaMMe WHETSTONE BENCH MARK/7/ 
TEST cqcTaBIlfleT OK0J10 1 MIlH. onepa411l~ s ceKYHAY nplll 411lKJ1e npo
4eccopa 180 HC. 6~cTpoAe~cTBlIle EC-l040, corIlaCHO 3TO~ nporpaM
Me,COCTaBIIlIlO 330 T~C., CM-4 -80 T~c.onepa411l~ B ceKYHAY. 

~TaK, AIlfl nP9rpaMM, HanlllcaHH~x Ha et>opTpaHe, 6blcTpoAe~cTBHe i.
CM-4 11I et>n OTJ111l4aeTCfI B 12 pas. ECIlH >f<e cpaBHHTb BpeMfI BblnOIlHe
14 

TO OHO OTIllll4aeTCfI He 60Ilee 4eM B 4-7 pas. CIleAoBaTeJ1bHO, s~ C4eT 
apxlIlTeKTypbl CIIlCTeM~ KOMaHA AocTlIlraeTcfI nplllMepHo AByxKpaTHoe11I 

nOB~meHlIle 6b1CTpOAe~cTB~f1 AJ1f1 nporpaMM Ha et>opTpaHe. 
B 4eJ10M MeToA 3MYIlfl411l1ll npOMe>f<YT04Horo KOAa nOSBOIlIllJ1 nocTpolllTb 

AocTaT04Ho 6blcTpoAe~cTBY~~IIl~, YA06HO nporpaMMIIlPyeMblC1 11I OTHOCI1
TeIlbHO npocTo~ np04eccop. no cpaBHeHIIl~ c APyrlllMIIl 3MYDflTopaMIIl/ 2 / , 
nocTpoeHH~MIIl Ha noxo>f<e~ 3J1eMeHTHo~ 6ase,et>n IIlMeeT cy~ecTBeHHO 60
Ilee KOMnaKiH~~ KOA nporpaMM 11I nplllMepHO OAIIlHaKOBoe 6~çTpoAe~cTBlIle. 

ABTOP~ BWpa>f<a~T 6IlaroAapHocTb B.B.BIIl4eBY, 06paTlIlBweMY Hawe 
BHIIlMaHlIle Ha BOSMO>f<HOCTb 3MYJ1R411l1ll npOMe>f<YTo4Horo KOAa, T.C.rplllra
IlaWBIIlIlIll 11I n.n.HeMeHoBy - sa nOAAep>f<KY AaHHo~ pa60T~, H.~.6py

ceH40BY, B.6.3axapoBY, ~.A.PYAHeBY, C'.A.CIIlAoPOBY - 3a npe
AOCTaBIleHHY~ IIlMIIl BOSMÓ~HOCTb IIlcnOIlbSOBaTb HOBe~wllle BepC1Il1ll 1Il YTIIl
IlIllTbl ,LlCCn, K).A.~BaHoBY A.B.Pbl>f<OBY - se nOMO~b B IIlSro"toBJÍeHIIlIll11I 

np04eccopa. ABTOP~ 6IlaroAapflT TaK>f<e C.r.506KoBa, A.C.~KOBJ1eBa 

11I H.r.MIIlHaeBa, npOflBIlflBWIllX nocToflHH~~ IIlHTepeC K AaHHoC1 pa60Te 
11I coneácr aoaaeurax ee BbInOIlHeHIIl~. 
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npo~eccop, 9MYnHP~ 

~opTpaHa 

annapaTypa H nporpaMMHoe o6eCne'leHHe 6b1CTpOrO Bbi 
npo~eccopa ~n /wopTpaH-npo~eccop/, MamHH~ gSbI

... Bblpa6aTblBaeMhlit KOMnH
RT-II H RSX-II. BblCTPO

npo~eccopa Ha BbI'lHC,IIHTenhHbIX SaAa'lax, HCnOJIhSYIOIJgiX 16·. 
~enwe H 32-6HTHhie ,tteAcToHTenhHble 'lHcna npHMepHo B 12 pag 

nOBblme 
6b1CTPO~ annapaTYPbl 
3~eKTHBHoA CHCTe

HcnonhSOBa
~HSHKH 

Conpo 

Frolikov 	S.M., Shumakov M.N. PI0-86-712 
Hardware 	Processor Emulating the Intermediate 
Code of Fortran Compiler 

Hardware and software of fast Fortran processor (FP) are des
cribed.Its machine language is an intermediate code of OS RT-II 
and RSX-II Fortran compiler.The time of execution of Fortran 
programs with 16-bit integer and 32-bit real is by a factor of 
12 better than that of SM-4 computer. Approximately 6-fold incre
ase in speed of response is achieved due to faster hardware and 
the 2-fold is consequence of more effective system architecture 
and instruction list. The processor is intended for the use in 
~ata acquisition systems of high energy physics setups and could 
Ibe used as a co-processor to SM-4. Elektronika-60 type compu
ters. 

The investigation has been performed at the Serpukhov 
~cientific-Experimental Department, JINR. 

Communication of the loint Institute for Nuclear Research. Dubna 1986 

~panHKoB C.M., ~aKOB M.H. 
BbI'lHCJlHTenhHhlA 
npOMeEYTOQHhlA KOA KOMnHJIgTOpa 

OnHCbIBaeTCH 
'lHCJlHTenhHoro 
KOM KOToporo HBngeTCH npOMe:lJ[yTO'lHhd\: KOA, 
nHTopOM C ~pTpaHa onep~o~ CHCTeM 
,tteHCTBHe 
6HTHhie 
BblWe,'leM 6b1CTpOAeHcTBHe CM-4.npH6nHSHTenhHO mecTHKpaTHoe 
HHe 6wcTpo,tteHcTBHH AOCTHrHyTO ga C'leT 6Qnee 
H npH6nHsHTenhHo ABYXKpaTHoe - sa C'leT 60nee 
MbI KOMaRA H apXHTeKTYPbl. npo~eccop npe)J;HaSHa'leH AnH 
HHH B cHcTeMax npHeMa H oT6opa HH~pMa~HH C YCTaHOBOK 
BbiCOKHX 9HeprHH H MOEeT 6b1Th T~KEe HcnOnhSOBaH B Ka'leCTBe 
~eccopa K 3BM THna CM-4, 3neKTpoHHKa-60. 

Pa(;OTa BbinonHeHa B CepnyxOB(~KOM HaY'lflO-9KCnepHMeHTanhHoM 
OTAene OHHH. 

Coo6WeHHe OOt.e.D.HHellHoro IIHC'IHT)'1'a lUl:epHWx HCCneAoBaHHii. .lly&ta 1986 

nepeBoA O. C. BHHorpa,o;oBoH 
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