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AnR ynpaBI1eHHR pa3JlH4HblMH <!>H3H4eCKHMH YCTaHOBKaMH WHP.OKO 
npHMeHR~TCR 3B~ cepHH CM H annapaTypa B CTaHAapTe KAMAK/1 / . 

ÃJ1R ynpaBJleHHR MarHCTpanb~ KAMAK B flRP OH~H HCnOJlb3Y~TCR KOH
rponnepa K106, npOH3BOACTBa nHP, H C1 .22, npOlt,3BOACTBa BHP. 
AnR npOrpaMM1'1pOBaHHR KOHTpOJlJlepOB Ha 3BM CM3, Ct-14, TPAl140, 
MEPA60/30 ycneurao HCnOJlb3yeTcR cne4Ha.llbHblH Ha60p MaKpOOnpeAeJle
HHH KAMAKPO. npH pa3paóoTKe cnoc06a nporpaMMHpOBaHHR KAMAKPO 
He06xoAHMO ÓblI10 YAOBJleTBOpHTb CI1eAYIOO.lHe Tpe60BaHHR: 

- nporpaMMbl AOJl)f(Hbl paõorar s Ha MaWHHax cexeãcr aa CH, He3a
BHCHMO'OT KOHKpeTHoro THna MaWHH~ /CM HJlH 3JleKTpOHHKa 60/, TO 
ects OHH AOJl)f(Hbl 6b1Tb OAHHaKOBblMH Ha ypoaae HCXOAHoro R3b1Ka; 

- npOrpaMMbI AJlR pa3JlH4HblX KOHTpOJlJlepOB /Kl06 HJlH C1.22/ 
AOJl)f(H~ 6b1Tb 0AHHaKOB~MH Ha ypoaae Hcxo,qHoro R3b1Ka; 

- CKOpOCTb HCnOJlHeHHR KaMaKOBCKHX <t>YHK4HH AOJl>KHa 6blTb npu
ÕJlH>KeHa K annapaTHoH; 

- aaneoxxa OTBeTa CIIlCTeMbl Ha aanpocs LAM ,qOJl>KHa 6blTb MHHH
MaJlbHOH, 

- napannensuo B~nOJlHR~HeCR npOrpaMMbI AOJl>KHbl ynpaanar e paa> 
JlH4HblMH MOAYJl~MH, HaXOAR~HMHCR B O,qHOM KpeHTe, He npHBOAR K 
B03HHKHOBeHH~ KOH<!>JlHKTHblX cHTya4HH. 

B 3aBHCHMOCTH OT THna HCnOJlb3yeMoro np04eccopa AJlR o,qHoro 
H TOrO >Ke MaKpOB~30Ba HCXOAHoro R3~Ka reHepHpY~TCR pa3JlH4H~e 

ynpaBJlR~He Ko,qbl. <t>OPM~ ynpaBJleHHR KOHTpOJlJlepOM, KOTopble HeJlb3R 
peaJlH30BaTb KOHTpOJlJlepOM APyroro THna, He HCnOJlb3Y~TCR. TaK, 
He HCnOJlb3yeTcR B03MO>KHOCTb KOHTpOJlJlepa Kl06 c QOM~b~ OAHOH 
HHCTPYK4HH Bbl3b1BaTb nocnenoaa'rene aue 4HKJlbl aaoaa H B~BOAa. 

PerHCTp~ YCTPOHCTB aApeCY~TCR Henocpe,qCTBeHHO. TaKHe napaMeT
pa , KaK HOMep KPeHTa, .MO,qYJlR, cy6a,qpeca onpenenaorca BO BpeMR 
TpaHCJlR4HH, H TOJlbKO AaHHble 4HKJlOB aaona H B~BOAa RBJlRI::>TCR AH
HaMH4eCKHMH napaMeTpaMH. n03TOMY H3MeHeHHe HOMepa KpeHTa HJlH 
MO,qYJlR Tpe6yeT nOBTopHOH TpaHCJlR4HH nporpaMMbl, HO 3Ta MaJleHbKaR 
TPYAHOCTb oKynaeTcR CKOpOCTb~ B~nOJlHeHHR nporpaMM~. 

nOJlY4eHHe MHHHMaJlbHOH peaK4HH CHCTeM~ Ha 3anpoc~ ·LM1 ocy
~eCTBJlReTCR npH HCnOJlb30BaHHH npepblBaHHH Henocpe,qCTBeHHO. B one
pa4HOHHOH CHCTeMe RSXIIM npRMO HCnOJlb3yeTcR AHpeKTHBa npHcoeAH
HeHHR npepblBa~HH CINT. BHYTpeHHRR a,qMHHHCTpa4HR 3aAep>KHBaeT 
npepblBaHHe He 60Jlee 4eM Ha 50 MKC. B CHCTeMe PTll HaAO HCnOJlb
30BaTb Henocpe,qCTBeHHO a,qpeca BeKTopOB npepblBaHHR. 

npH napaJlJleJlbHOH pa60Te HeCKOJlbKHX nporpaMM, KorAa TpeõyeTcA 
ynpaBJlRTb MOAYJlRMH He3aBHCHMO APyr OT APyra, OÓCJlY>KHBaHHe 3anpo
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COB aBTOManl4eCKIo1 OCYllleCTBJlReTCfI OTAeJlbHO no MOAynflM. nplo1 3TOM 
13 CJlY4ae KBa3101napaJlJleJlbHOrO ynpaBJleHIo1f1 MOAYJlflMIo1 OAHoro Kpe~Ta 

HeJlb3f1 pa3AeJlflTb CBR3aHH~e Io1HCTPYK~1011o1 ynpaBJleHIo1f1, Hanplo1Mep ~101KJ1 

BbIBOAa, COCTOfll14lo1~ 1013 HeCKOJlbKIo1X Io1HCTPYK~Io1i:1, 101 npoaepxa OTBeTa 
Q. Peuieuae npoõnener OCYllleCTBneHO c nOM014blO epeaeuaor-o aanpeuieuaa 
npepblBaHIo1~ c nOMolllblO MaCKlo1pOB8HIo1f1. 8 38M rana CM3, CM4 ASlR Mac
K~pOBaHIo1R Io1cnonb3yeTcfI B03MomHOCTb BpeMeHHO YCTaHaBJl~BaTb 

np~op~TeT np04eccopa paBHWM ceMH, 3anpelllaR npepWBaHHfI. 

cn~COK MAKPOOnPEAEnEH~~ KAMAKPO, nPHMEH~EM~~ An~
 

npOrPAMMHPOBAHH~ AnnAPATYP~ 8 CTAHAAPTE KAMAK
 
HA MAW~HAX THnA CM
 

OÕbflCHeHHe 3Ha4eH~~, ~CnOJlb3yeM~x np~ onlo1caH~~ MaKponapa
MeTpOB: 

riapaMeTp 3Ha4eHHe	 npHMep 

I 4e110e 7 
P sup a>KeHIo1 e mov RO,Rl 
M napaMeTp THna MaKpo Vary 
X •• Q X HJlIo1 Q ÕHT./Hcnonb3yeTcfI T011bKÓ X 10111101 TOJlbKO Q/. 
C C=O, eCJlIo1 KOHTpOJlJlep Tlo1na C1.22, C=l, ecnlo1 KOHTpOnJlep 

K106. 
TYPE T~n KOH!pOJl11epa /C1.22 HJl~ K106/. 

nOCJle 3HaKa = CTOIo1T 3Ha4eH~e, npHCBalo1BaeMoe no YMOJl4aH~IO. 

Ilapa-rerp , 3aKJl104eHHblH B CKOÕKH, f1B11f1eTCfI Heo6RSaTeJlbHWM 
H MO>KeT OTCYTCTBOBaTb. 

MAKPonAPAMETP~ KAMAKPO 

CAMAC TYPE 
- onpeAeJlfleTCfI, KaKO~ 1013 t-taõopOB MaKpoOnpeAeJleHHH, 13 3aEU'l

CHMOCTH OT T~na KOHTpOJlJlepa, 6YAeT Io1CnOJlb30BaH. 
NAF CRATE MODUL SUBARD FUNK (K (TESTED)) 

I=C	 I 1=0 I X•• Q 

- BbInOJlHfI~TCfI, <!>YHK4Io1R NAF, H, eCJlIo1 rpeõyerca , npoaepaer ca 
npaBHJlbHOCT'b Bbln011HeHHfI .. nplo1 ueycneuiuoã cnepauaa YCTaHé;3BJlIo1Ba
eTCfI ÕIo1T nepeHoca a CJloae COCTOflHIo1f1 np04eccopa. ECJlIo1 Tpe6yeTcfI, 
TO nplo1 oWIo16Ke KOMaHAa 6YAeT nOBTopeHa K pa3, eCJlIo1 paHe~ He 6YAeT 
npaBHJl bHoro BbIn011HeHHfI .. 

AREAD CRATE MODUL SUBADR OPLOW OPH1GH FUNC (K (TESTED)) 
I =C I 1=0 M M I =0 I X •• Q 

4TeHHe 24-pa3PflAHoro CJlOBa c MarHcTpa11101 KAMAK. npoBepfleTcR, 
KaK AJlfl KOMaHA~ NAF. AaHH~e nepeAalOTcR a OPLOW 101 OPH1GH B RO~
JleAOaaTeJlbHOcTIo1: 

.• MOV ,OPLOW
 
MOVB ,OPHIGH


2' 

npHMep: AREAD 1~ 12." RO,RI,,3,Q 
KOHTpOJlnep Kl06,24-pa3pflAHoe cnoao 6YAeT np04~TaHO 13 perlo1CTp~ 

RO 101 RI 1013 MOAYJlR, 3aHIo1MalOIllero 12-10 CTaH4HIO. npoBepfleTcfI nOflB
neuae paspana Q npVl npaBIo1JlbHOM BblnOIlHeHHIo1 onepauua A ECJlH 6blJla 
oW1016Ka, TO 6YAeT CAeJlaHO TPH nonblTKIo1 noarooar s onepauao, 

BREAD CRATE MODUL SUBADR'IOPERAND FUNC (K (TESTED)) 
I=C I 1=0 M 1=0 I X•• Q 

- 4TeHIo1e 8 MJlaAWHX pa3pflAOB c Marlo1C~paJlIo1 KAMAK. npoBepKâ, 
KaK a C11Y4ae NAF. 5aHT nepeAaeTCfI a OPERAND no KOMaHAe MOVB. 

CREAD CRATE MODUL SUBADR OPERAND FUNC (K (TESTED)) 
I=C I 1=0 M 1=0 I X•• Q 

-4TeH~e 16-pa3pRAHoro CJlOBa c MarHcú>aJlH' KAMAK -e Ilpoaepxa , KaK 
8 CJlY4ae NAF. AaHHble nepenaorca B OPERAND no I(OMaHAe MOV. 

AWRIT,E CRATE MODUL SUBADR OPLOW OPHIGH FUNC (K (TESTED)) 
I=C I 1=0 M M 1=16 I X•.Q 

- 3an~Cb 24-pa3pflAHoro CJloaa. npoaepKa, KaK a CJly4ae NAF. 
AaHHble nepenaor ca 1-13 OPLOW H OPH1GH no t<OMaH.qaM: 

MOVB ,OPH1G 
MOV ,OPLOW 

BWR1TE	 CRATE MODUL SUBADR OPERAND FUNC (K (TESTED)) 
I=C I 1~0 M 1=16 I X••Q 

- 3anlo1Cb 8-pa3PflAHoro CJloaa. npoaepKa, KaK B CJlY4ae NAF. 
5aHT nepeAaeTcfI H3 OPERAND no Io1HCTPYK~HIo1 MOVB: 
CWRITE CRATE MODUL SUBADR OPERAND EUNC (K (IESTED)) 

1YC I 1=0 M 1~16 I X•• Q 
- 3anlo1Cb 16-pa3pflAHoro CJloaa. RposepKa, KaK 13 CJly4ae NAF. 

AaHHble nepeaaorca ~3 OPERAND no KOMaH.qe MOV .. 
CSET CRATE P.ARAM 

I M 
- YCTaHaaJllo1aaeT 13 COOTBeTCTB~H c 3aAaHH~MIo1~~3pflAaMH perlo1cTp 

CO~TOflHHfI KOHTpOJlJlepa. Hanplo1Mep, C SE! 1,# C.IE YCTaHoaHT a 
KOHTpOJlJlepe K106 pa3pflA pa3peweHIo1R npepblsaHHfI. 
SSET CRATE PARAM 

I M 
6@6o~04A~f1 YCTa~oaKa pa3pflAoB 13 perlo1cTpe COCTOflHHfI KOH-/ 

rponnepa, Hanpaxep , SSET O, # C.. ONL (C-. 1E YCTaHoBIo1T .13 oerucrpe 
COCTORHHfI KOHTpOJlJlepa C1.22 pa3pflAbl ON-LlNE H paapeureuae npe
J~~~~ a H!'tfl • 
SCLEAR CRATE PARAM 

I M 
- B~6opo4Hoe o6HYJleHIo1e pa3pRAoa a perHcTpe COCTORH~R KOH


TpOJlJlepa. Hanplo1Mep, SCLEAR 0,# C.XER 06HYJlHT pa3pflA oWH6KH B
 
CJ .21-._
 
STEST CRATE PARAM
 

I M' 

3 



- npOBepKa YCTaHOBneHH~X pa3pRAOB B per~CTpe COCTORH~R KOH
TpOnnepa B COOTBeTCTB~~ co 3Ha4eH~eM pARAM. Hcnonb3yeTcR $OpMa 
# t.X.!C.Q. 
ONL CRATE ( K ) 

I I 
- YCTaH08Ka xoarponnena B Bbl6paHHOM Kpej;he B COCTORH~e rOTOB

HOCT~. rlpoBepKa, KaK B CnY4ae NAF. 
SETINT CRATE MODUL 

I I 
- paapeureaue 06pa60TK~ npepuaaaaa , Bbl3BaHHoro car sanoa LAM, 

BblCTaBIleHHblM cooTBeTcTBYIOIll~M MOAYIleM. 06R3aTeIlbHo AIlR KOHTpon
Ilepa Kl06. 
VECTOR VARI CRATE MODUL 

M I I 
-MaKponepeMeHHaR VARI BO BpeMR TpaHcIlR~~~ nOIlY4aeT 3Ha4eH~e 

anpeca eexropa npepaaaaaa , CBR3aHHoro co 3Ha4eH~eM c~rHaIla LAM 
AaHHoro MOAYIlR. nOcIle 3Toro VARI MomHO ~Cn0I1b30BaTb KaK aApec 
BeKTopa npep~BaH~R. 

np~ l-ian~CaH~~ nporpaMMbl cnenyer oõpaurar e BH~MaH~e Ha ~cnOIlb

3yeMble nepeMeHHble. H~me np~ BeAeH cnu COK nepeMeHHblx, «oropue 
MomHO ~cnoIlb30BaTb, HO Henb3R. nepeonpeAeIlRTb: 
C.CL C.Z. C.IE C.X. C.Q C.ONL C.XER C.MC CNA MASKK 
LENABLE; F2'6 
LDESAB ; F24 
LCLEAR ; F 10 
LTEST : F8 

MAKPOOnPEAEnEHH~, PA3PA60TAHH~E An~ EAHH006PA3HOrO 
npOrPAMMHPOBAHH~ HA ACCEM6nEPE An~ PA3nH4H~X CM 3BM 

3Ha4eH~R, ~Cn0I1b3yeMble AIlR on~caH~R MaKponapaMeTpoB: 

,napaMeTp 3Ha4eH~e	 np~Mep 

I uenoe 7 
P napaMeTp T~na MOV RO,R1~HCTPYK~~~ 

S	 ~HCTPYK~~R,B KOTOPOH OTCYTcTByeT BIS 5 
napaxerp B~xoAa, 

M napaaerp ,~cnoIlb3yeMbIH B ~HCTPYK~~RX VARY 
C YCIloB~e,KoTopoe MomeT B03H~KHYTb nOCIle C=CS BCS 

C~MBOIla B B ~HCTPYK4~RX YCIlOBHblX BeTBIleH~H 

TYPE T~n npo~eccopa P11.40,SM4,SM3 
nocne 3HaKa = CTO~T 3Ha4eH~e, np~cBa~BaeMoe no YMoIl4aH~IO. 

PLM11 TYPE 
TYPE 

- Bbl6~paeT ~ onpenenaer MaKpoonpeAeIleH~R B 3aBI-1C"'MOCT~ OT 
T~na npo~eccopa. T~n np04eccopa MomeT 6~Tb B~6paH ~3 ~RAa: 

SM~, SM3, LSI 11, P11.40. 
4 

LET A (B) (S ••.• S) 
M M S S 

- BblnOIlHReTCR nocnenoaarensuoc'r s ~HCTPYK4"'H, KOTopaR ~3Me
HfleT 3Ha4eH~e nepeoro napexerpa .. Hanpaaep , LET R3 R2 (BIC # 4) 
NEG 03Ha4aeT MQV R2, R3,}; BIC # 4, R3; NEG R3 
LETB A (B) (S ••• S) 

M M S S 
- aHaIlOnt4HO on~caHHoH Bblwe nOCJ1eAOBaTeIlbHocT~ 1;1 HCTPYK41-1H ,
 

HO nepBaR KOMaHAa MOVB.
 
CLEAR (A•••A)
 

M M 
- nepeMeHHble 06HYIlRIOTCR I;1HCTPYK41;1eH CLR. Hanpl-1Mep ,CLEAR RO, . 

-(SP) Q3Ha4aeT CLR RO; CLR (SP) 
PUSH (A••• A) 

M M MOV A,-(%6) 
- 3Ha4eH~R nepeMeHH~x coxpaHRIOTcR B creKe. HanpI;1Mep,PUSH
 

RO,R2 03Ha4aeT MOV RO,-(%6); MOV R2,-(%6)
 
POP (A••• A)
 

M M MOV (%6) ,A
 
- nepeMeHH~M npHCBal;1BalOTCR 3Ha4eHI;1R, HaXOARllll-1eCR B CTeKe.
 

DO (A ••• A)
 
P P
 

_ B~nOIlHReTCR nocIleAoBaTeIlbHocTb I-1HCTPYK~"'H B CnI-1CKe.
 
Hanpl;1Mep, DO (CALL RUT) (BCS ERROR)
 
GOTO L
 

- nepeAa4a ynpaBIleHI-1R K MeTKe L.
 
GOTO L (C)
 

L R
 
_ nepeAa4a ynpaeneuaa K MeTKe L, ecna BblnOIlHReTCR YCIlOBl-1e
 

R. Hanpl;1Mep, GOTO L CS 03Ha4aeT BCS L. 
OTOG L (C)
 

_ nepenava ynpaaneuaa K MeTKe L, eCIlI;1 YCIlOBl-1e He BbInOnHR
eTCR. 
WHILE A B C 

M C M 
_ oneparop 41;1t<1la c npeAycIloBl;1eM. Iloxa BblpameHl-1e A, ynpasIlRIO

C.Illee nOBTOpeHl;1eM, YAoBIleTBopReT YCIlOBI;1IO B, SblnOIlHReTCR
 
Hanpaaep : WHILE (TSTB(RO» NE (MOVB (RO) ,RI) .
 
TpaHcIll;1pyeTcR B: 1$: TSTB (RO)
 

BEQ ,2$ 
MOVB (RO) ,RI 
BR 1$ 

2S:
 
UNTIL A B C
 

M C M
 
asmon HRT bCR _ onepa-rop 41;1t<1la c nocrycnoaae«.• Onepa'r op C 6YAeT 
He 6YAeT'AO Tex nop, nOKa ynpaBIlRlOlllee nOBTOpeHl-1eM B~pame~l-1e A 

B. Hanpl;1Mep: UNTIL (CMPB(RO) ,RI) EQ (INC R2) 
5 



rpexcnapye r cn B: li:	 CMPB (RO)+,Rl 
BEQ Zi 
INC R2 
BR 1$ 

Zi: 
'ELIHW A B C 

- oneparop 1..\"1 xna , aHallon14HblH WHILE. OAHaKo npoaepxa YCllOBHR 
nOBTopeH"1R Aellaen:R nocne BblnOllHeHII1R rena I..\I4Klla C. Hanpnaep ; 
ELIHW (CMP RO,Rl) LE ADD R2,R3 
TpaHcll"1pyeTcR B: li: ADD R2,R3 

CMP RO,Rl 
BLE li 

LITNU A B C 
M C M
 

- aHallonl4HO UNTIL, OAHaKO npoaepxa B npO"1CXOAII1T nocne Bbl

nOllHeH"1R Tella 1..\~KJ1a C. Hanpll1Mep: LITNU (TST RO) MI (CLR R3)
 

li,~	 CLR R3 
TST RO 
BMI li 

CYCLE (A) B C 
R	 P M 

- 6blCTPblH I..\"1Kll. Teno 1..\"1 KJ1a C 6YAeT noaroceuo B paa , A - pe
r"1cTp, "1cnoIlbsyeMblH AllR nepexenuoü I..\HKJ1a. Hanpll1Mep: 
CYCLE RO,Rl,MOVB (R3)+,(R4)+ 
TpaHcIl"1pyeTcR B: MOV Rl,RO 

li:	 MOVB (R3)+,(R4)+ 
SOB RO, li 

eCIl"1 per"1CTp AllR nepeMeHHoH I..\II1KJ1a He SaAaH, TO CYCLE,Rl,CLR-(RO) 
TpaHcIl~pyeTcR B: MOV Rl,2i 

li:	 CLR -(RO) 
DEC +(%7) 

ZiCí .WORD O 
BNE li
 

IF A B C THEN D (ELSE E)
 
P C P M M 

- YCllOBH~H onepaTop. ECll"1 npll1 cpaBHeH"1"1 B~pameH"1H A H C
 
peayns r ar 6YAeT paaea B, TO BblnOllHReTCR BblpameHl1e D. B npOT"1B

HOM cnyuae E.. Harrpaxep : IF RO LT 'A' THEN LET RO· 'B'
 

CMP RO, 'A' 
BLT l~t 
MOV 'B:RO 

1i: 
ECIl"1 B oneparope YCllOB"1R "1cnoIlbsyeTcR GOTO, TO np"1 aunon


HeH"1"1 YCIlOBII1R BeTBlleH"1R ocy~ecTBIlReTCR nepeXOA K MeTKe L.
 
Hanpuaep: IF RO HIS # .1986, GOTO PASS
 
rpaucnapye r ca B : CMP RO, # 1986.
 

BHIS PASS 

6 

B oneparope YCflOB"1R MomeT 6blTb rons«c CllO>KHaR KOMaHAa H npo

BepReMOe YCllOB"1e, TO eCTb IF A B GOTO C.
 
Hanp"1Mep: IF CS (QIois PAR.~.) GOTO ERROR
 

QIois PAR.~. 

BCS ERROR 
SHL A.B SHR A B 

I P I P • 
I},I' -ap"1$MeT"14ecK"1e CABlI1r"1 A pas BIleBO H A pas BnpaBO napaMeTpa B. 
I npM	 paspa6~rKe nporpaMMHoro o6ecne4eHMR, CBRsaHHoro c ynpaB
l IleH"1eM annapaTYPoH B CTaHAapTe KAMAK, np"1M6HReTCR clleAY~~"1H 

MeTOA. OCHoBHaR nporpaMMa nll1We1CR Ha, AS~Ke B~COKoro YPOBHR 
nacKaIlb "1ll"1 ~opTpaH. KorAa Tpe6yeTcR pa60Ta c annapaTYPoH, 
BbISbIBa~TCR nonnporpexsa , Hanll1CaHHble Ha acceaõnepe c "1cnOIlbSO
BaHlI1eM Ha60pa MaKpoonpeAeIleH"1H .IIKAMAKPO". np),of BeAeH npuxep , B 
KOTOpOM npll1 nORBlleH"1"1 ClI1rHalla LAM, ClI1rHallHs"1py~~ero O rOTOB
HOCT"1 "1H$opMal..\lI1l11 B per"1CTpe MOAYllR, npO"1CXOAII1T 4TeHII1e 3TOH II1H
~OpMal..\lI1"1 H B~BOA ee Ha 3KpaH A"1CnlleR. 

PROGRAM PRIMER;
 
FUNCTION INILINE: BOOLEAN; EXTERNAL;
 
FUNCTION GETWORD: INTEGER; ~XTERNAL;
 

BEGIN
 
IF INILINE THEN
 

REPEAT
 
WRITELN (GETWORD)
 

UNTIL FALSE 
ELSE WRITELN ("ERROR") 
END. 
B OCHOBHOH npOrpaMMe, Han"1CaHH~~ Ha RS~Ke naCKaIlb, "1CnOIlbSY~TCR 

BHeWH"1e $YHKI..\"114, Hanll1CaHHble C 14CnOIlbSOBaH"1eM KAt1AKPO. 
.MCALL DECLis,SETPjS,CLEFis,WTSEiS;ASTXis,CINTiC 
BASE: 
INBUF: .WORD O õY$ep BBOAa "1H$OpMal..\lI1l11 
•• M•• 1 O~MeTKa KOAa, B~S~BaeMoro C B~COK"1M 

CISR: ypo aueja , 'KOA npepuaauaa 
CALL LDESA ; aenper BblCTaBlleHII1R nAM 
SSET _CRATE,# C. IE; paspeureuue npepuaauna AIlR KpeHTa 
CALL @'# iFORKZ; CHRT"1e aucoxoro np"1op"1TeTa 

... M... =0; KOHel..\ KOAa, BblnOllHReMoro C BblCOK"1M ypoBHeM 
CLR@ R3 { 

IF CS (CREAD CRATE,M02l"!NBUF,,O,Q) GOTO ENPRI;,eGIl"1I ; õuna oW"16Ka, r orna nepexon 
MOV X.TCB-X.FORK(R5),R5~, YCTaHoB"1Tb $llarli" MOV # 1, RO ; OTMeTKa npeKpal!.\eH"1R om"1AaH"1R 
CALL @ # iSETFIJ FERR: RETURN 

) ENPRI: NAF CRATE,M02l"LENABL; paspeweH"1e 6ll0KY CTaB"1Tb nAM 
RETURNl, LDESA: 
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•• M•• =I; 3Ta 4aCTb KOAa B~3~BaeTCR c B~COK~M YPOBHeM
 
NAF CRATE,M021"LDESAB; 3anpeT 6noKY CTaBHTb nAM
 
RETURN 

•• M•• =O ; ~OHe~ KOAa, B~nOnHReMOrO c B~COKHM ypOBHeM 
; $YHK~~R, AnR nOnY4eHHR 16-pa3pRAHoro CnOBa c 6noKa 
FUNC GETWORD PACK,INTEGER,O 

BEGIN
 
CLEF~S # 1 ; 04HCTHTb onar
 
CALL ENPRI;, paapeurar s npepuaaaaa
 
WTSESS # 1 ; O>KHAaHHe BBOAa
 
MOV INBUF,PACK(SP); npHCBOHTb cl>YHK~HH nOnY4eHHOe
 

ENDPR ; 3Ha4eHHe 
; nOrH4eCKaR cl>YHK~HR AnR HHH~HanH3a~HH H npOBepKH 
FUNC INILINE WORD,BOOLEAN,O 

PARAM GEP,1
 
SAVE (RO)
 

BEGIN 
CLR WORD(SP); YCTaHoBKa 3Ha4eHI;lR IlnO>K b" - OWH6Ka 
IF CS (ONL CRATE,2) GOTO NOSUCC;owH6Ka B Kpe~Te7 
IF CS (CINT$S V21S,BASE,CISR,LDESA,PR7) GOto NOSriCC 
SETINT CRATE, M021; paapeweHHe npep~BaHH~ o6~ee 
INC WORD(SP) ; YCTaHoBKa 3Ha4eHHR "HcTHHall 

NOSUCC: ENDPR 
•END 

HCnOnb3yeMbl~ B npHMepe MOAynb paSI1H4aeT cneAYIOU\He et>YHK~HH: 

FO - 4TeHHe HHet>opMa~HH, F26 H F24 - pa3peWeHHe H 3anpell\eHHe 
AnR 6.nOKa YCraHaBnHBaTb CHrHan Tpe60saHHR 06CnY>KHBaHHR LAM. 

• <i>YHK~HR INILINE CnY>l<HT AnR nOArOTOSKH KOHTpOnnepa B auõpau
HOM xpeüre p.m=J paõoru C 3BM, pa3peLÜeHHR'npepbIBaHH~ H YCTaHOBKH 
nOrH4eCKOrO COOTSeTCTBHR Me>KAY KOHKpeTHblM C!JH3H4eCKHM MOAyneM 
H BeKTOpOM npepuaauaa , et>YHK~HR GETWORD npeAHa3Ha4eHa Anfl 4TeHHR 
HHcI>opMa~HH C 6nOKa KAMAK npH B~CTaBneH~H HM 3anpOCa 06CnY>KHBa
HHR LAM. HCnOnb30BaHHe npepblBaHH~ npHBOAHT K TOMY, 4TO noorpa-r
Ma He aaHHMaeT nOCTORHHO BpeMR ~eHTpanbHoro npo~eccopa, OCBO
6o>KAaR ero AnR peweHHR APyrHx 3aAa4. 

npH TpaHcnR~~~ Hcnonb3YIOTcR pa3nH4H~e 6H6nHo~eKH. EcnH npo
rpaMMa B npHBeAeHHo~ ssuue npHMepe COCTOHT H3 cl>a~noB PRlMER.PAS 
H CAMIN. MAC, TO KOMaHAbl TpaHcnR~HH - cj,eAYIO~He: 
MAC CAMIN =LB:(I,I)CAMAC/ML,PASMAC,SY:(7,3)CAMIN 
PAS PRlMER=PRIMER 

npH nOCTpoeHHH 3aAa4H H? nonY4eHH~X 06beKTH~X MOAyne~ Heo6
XOA~MO Y4eCTb cneAYIOll\He Tpe6oBaHHR. B CHCTeMax C AHcneT4epOM 
naMRTH cneAyeT npHcoeAHHRTb K 3aAa4e 06naCTb perHCTpOB BHeWHHX 
YCTPO~CTB DEVCOM, H, ecna Hcnonb3YIOTCR npepuaaaaa , 06bRBHTb 
3aAa4Y npHBHnerHpOBaHHO~. npHMep nOCTpoeHHR 3aAa4H PR~MER.TSK: 

TKB PRlMER/CP/fR:O=PRlMER,CAMI~,LB:(I,I)PASLIB/LB 

/
COMMON= DEVCOM:RW
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Ha60p MaKpopacwHpeHH~ KAMAKPO HCnOnb3yeTcR B na6opaTopHH 
RAepH~X peaK~H~ e 1981 rOAa. On~T npHMeHeHI<1R MeTOAa KAMAKPO 
npH HanHcaHHH nporpaMMHoro 06ecne4eHHR AnR cl>H3H4ecKO~ YCTaHOBKH 
"CH3H<I>11 /2/, Apa~Bepa AnR ynp aaneuaa rpaéonocrpoarenea , paapa
60TKH rpacl>H4ecKoro naKeTa ynpaBneHHR TeneBH3HOHH~MH MOHHTopaMH, 
ynpaBneHHRMoAynRM~ B noxansuoã cera 3BM nllp/8 / H uenoro paaa 
APyrl;lx nporpaMM .noKa3an, 4TO v COKpall\aeTcR BpeMR,Bo-nepB~x, 

rpeõvexoe Ha peapaõorxy nporpaMM, BO-BTOPbIX, nonY4aeMbl~ TeKCT 
ner4e AnR conpoBO>KAeHHR, BHeceHHR H3MeHeHH~ H AononHeHH~, RCHee 
B~AeneHa norHKa pa60T~ nporpaMM~, B-TpeTbHX, WHpOKoe Hcnonb30
BaHHe pe>KHMa npepblBaHH~ npHBOAHT K 3KOHOMHOMY Hcnonb30BaHHIO 
~eHTpanbHoro npo~eccopa, B-4eTBepT~X, 3Ha4HTenbHO 06ner4HnCR 
nepeuoc nporpaMHHoro npOAYKTa Me>KAY CM 3BM C pa3nH4HblMH THnaMH 
npo4eccopOB H KOHTponnepOB KAMAK. npH Heo6xOAHMOCTH Hcnonb30
BaT b OTnH 4Hble OT K106 H e 1.22 xourponnepu HnH eM 3 BM C õonee 
WHpOKI<1M Ha6opoM KOMaHA HaAO K Y>Ke cYll\eCTBYIOll\eMY Ha60PY Ao6aBHTb 
COOTBeTCTBY~He MaKpopaCWHpeHHR. CHcTeMa KAMAKPO RBnReTCR OT
Kp~TO~ AnR BHeceHHR H3MeHeHH~ H AanbHe~wero paCWHpeHHR. 

nHTEPATYPA 

1.	 CAMAC a modular Instrumentation System for Data Handling. 
ESONE Committee. EUR 4100~ 1972 • 

2.	 NIM 84-220-2,3 p.419. 
3.	 6.B.<I>ecl>HnoB H AP. B c6.:~1 Me>KAYHapoAH~~ cHMno3HYM no RAep

HO~ 3neKTpoHHKe /6paTHcnaBa 1983/ OHlIH, A13-84-53, Ay6Ha, 
1984 • 

PYKonHCb nocTynHna B H3AaTenbcKH~ OTAen 
17 $espanR 1986 rOAa. 
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HaCOAH M.,CTpeKanoBCKHH o.B. PI0-86-92 

KAMAKPO - MeTOA rrporpaMMHpOBaHHa arrrrapaTyphl 
B cTaHAapTe KAMAK 

OilHChlBaeTca MeTOA rrporpaMMHpoBaHHa KAMAKPO , paspaooTaHHhlH 
H HCilOnb3yeMblli B naoopaTOpHH HAepHhlX p~aK~HH oaqH AnH yrrpaBne
HHa arrrrapaTypoH B cTaHAapTe KAMAK. PaooTaeT c orrep~HOHHhlMH CHC 
TeMaMH RT II H RSXIIM. HaxoAlihlH TeKcT rrporpaMMbJ, HailHCaHHblli 
c HCrronbsoBaHHeM KAMAKPO , aBnaeTca OAHHaKOBb~ Ana pasHhlX TH
rroB KOHTponnepoB H rrpo~eccopoB CM 3BM. KoHKpeTHblli BHA KOAHPOBa
HHa orrpeAenaeTca rrpH TpaHcna~HH. PemeH Borrpoc yrrpaBneHHa MOAyna 
MH, HaXOAH~MHCH B OAHOM KpeHTe, ilPH MHororrporpaMMHoM, MHOro
ilOnb30BaTenbCKOM peJKHMe paoOTblo CHCTeMa "J<AMAKP0 11 HBJIHeTCH 
OTKpbiTOH AnH AanbHeHmero paCmHpeHHH • 

PaooTa BblilOnHeHa B naoopaTOPHH HAePHbiX peaKD;HH OIDIH. 

Coo6meHHe 061.e.mmeHHoro HHCTHTyYa ll,llepHbiX HCCne,!J;OBaHHH . .lly6Ha 1986 

llepeBOA O.C.BHHOrpaAOBOH. 

Nasodi M., Strekalovsky o.v. Plo-86-92 

CAMACRO - A Method for Programming CAMAC Apparatus 

"CAMACRO" - a new method for programming CAMAC systems is 
described. This method can be used on computer controlled by 
RTII or RSXIIM operation systems. Source code is the same for 
different crate controllers and PDPII-type central processors. 
Concrete assembler code is defined at the translation stage. 
The method is intended for controlling CAMAC modules in one 
crate in multiprogrannning, multiusers'regime. The "CAMACRO" 
system is open for further development. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 
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