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EynKIIH ll.B., l1B8HOB B.B., C8MofmoB B.H. 11 - 12068 

nporp8MMIIOe o6ecne'IeH<Ie ycrpol!CTB8 CB51311 3BM EC-1010 

c HMll EC-5012 B CT8HA8PTC KAMAK 

Onl!ci,JB8eTCH nporp8MMHOe o6ecne'Ie1111e ycrp0!1CTB8 CB51311 3BM 
EC-1010 c HM!l EC-5012, nLmonHeHHoro B craHnapre KAMAK. Pa3pa-

60T8HHOe o6ecne'IeHne peamisonaHo B BI!Ae naKeT8 nonnporpa~IM. Bee 
nonnporpaMMbl Hannc8Hbi 118 KOMnonoBO'IHOM H3biKe ACCEMEnEP 11 Moryr 

Bbi3biB8TbCH u3 nporpaMM KaK 1!8 ACCEMEllEPe, T8K n Ha <POPTP AHe. 
B nonnporpaMMaX 3annc11 H C41ITbiB8HitH HHqJOpMaun<I, Bb!TIOniH!eMbiX 
B ljloHOBOll 30He, r.e. 118 0-M ypoBHe npephiB8HilH, pe8nu3onaHa B03MOJK
HOCTb o6p860TKH npepLIB8llll51 ypOBHH 2: 1. npe/1TI8raeMblii MeT0/1 1103BOTI510T 
opr8HH30B8Tb MynhTI!11porpaMMI!pOB8HI!e BLJCOKonpnopi!TeTHbiX 38/184 

B ljlOHOBOll 30He. 

P860T8 BLmonHeH8 n lla6oparopl!ll Bbi'I<ICTI<ITenhHO!l rexni!KII 

II 8BTOMllTII38UIIIl OHHH. 

Coo6ute1111e 06belli!IICI!I!OrO IIIICTI!TyTa 510epllb!X HCCnenOB8HI!ii. lly611a 1978 

Budkin L,V., Ivanov V.V., Samoilov V.N. 11 - 12068 

Software of a CAMAC Interface for E5-1010 Computer 
and E5-1052 Magnetic Tape Drive 

The software of a CAMAC interface for the E5-1010 compute 
and E5-1052 magnetic tape drive is described. The elaborated 
software is realized as a package of subroutines, All of them are 
written in ASSEMBLER language. It is possible to call for these 
subroutines from programs written both in ASSEMBLER, and in 
FORTRAN languages. The processing of interrupt of a level ?:. 1 
in read-write subroutines is performed in the background zone, 
i.e., on the z!!ro interrupt level, The proposed method provides 
a possibility for arrangement of multiprogram regime of a high 
priority tasks in the background zone, 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR, 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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B .D;aHHOM coo6meHHB onucwsaeTCJI nporpaMMHoe o6ec
neqeuue ycTpoiicTBa CBJIJB /YC/ 3BM EC-1010 c HMn 
EC-5012, swnonueuuoro B CTaH,D;apTe KAMAK/l, 2/.PaJpa-
6oTauuoe nporpaMMHOe o6ecneqeuue peanuJoBaHo B BB.D;e 
naKeTa no,D;nporpaMM, qacTL B3 KOTopwx npe,D;HaJHa'leHa .D;nJI 
peanuJauuu OT.D;enLHbiX KoMaH.D; o6pameuuJI K HMn, a .D;pyraJI 
qacTL - no.D;nporpaMMbl o6mero uaJHa'leHBJI. Bee no.D;np~;; 
rpaMMbl uanucauw ua KOMITOHOBO'IHOM JI3b1Ke ACCEMiinEP 
H MoryT Bbl3b1BaTLCJI K/4Ks'3 nporpaMMbl ua ACCEMiinEPe, 
TaK u ua ci>OPTPAHe ' . Bb130B no.D;nporpaMM B3 npo
rpaMMLI ua ACCEMiinEPe ocyJ.UeCTBnJleTcJI cne.D;YIOinBM o6-
pa3oM: 

LEA TARG 

CLS NAME, 

r.D;e TARG - uaqanLHLiii a,D;pec Ta6nBULI a,D;pecoB apryMeH
TOB, a NAME - Ha3Bauue LPS cerMeHTa Bb13LIBaeMoii no.D;
nporpaMMbl I 6/. 06pameuue K no,D;nporpaMMaM B3 nporpaMMbl 
Ha ci>OPTPAHe npOB3BO,D;BTCJI o6LI'IHLIM cnoco6oM: 

CALL NAME (P1 , ... , P
11

), 

r.ne NAME - uaJBauue Bbi3WBaeMoii no.D;nporpaMMW, 
a Pl .... P n - ee napaMeTpbl. 

1. OIIHCAHHE IIO)QIPOrPAMM 
O.bll(ErO HA3HA 'IEHHJI 

Bo scex no.D;nporpaMMax naKeTa ucnonL3YIOTCJI npusu
neruposauuwe BHCTPYKUBB Tuna RD , WD B ~~. KOTopwe 
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BblnonHJI.IOTCJI. TonLKO a pe)KBMe MASTER MODE 161
. O.nHaKo, 

TaK KaK BbiOOnHeHBe $opTpaHHbiX nporpaMM Df.B TaKOM pe
)KBMe pa60Tbl 3BM npaKTB'IeCKB HeB03MO)KB0 ?/, He06XO,IJ.B
MO B npe,IJ.enax Bbl3b1BaeMOH DO,IJ.OporpaMMbl OpOB3BO)].BTb 
OpJI.MOe B o6paTHOe nepeKniO'IeHBe pe)KBMOB. )J,nJI. 3TBX n;e
neH ynoMBHaawuecJI. a pa6oTe /B/ ceKUBB SM B MM o$opM
neHbl B BB,IJ.e DO,IJ.OpOrpaMM, B BX MO)KHO Bb13biBaTb KaK B3 
nporpaMM Ha ACCEMiiJIEPe ( CLS SM, CLS MM) , TaK 
B B3 nporpaMM Ha ci>OPTPAHe (CALL SM, CALL MM). llpB 
Bbl3oBe no.nnporpaMMbl SM ycTaHaanuaaeTCJI. pe)KBM pa6oTbl 
3BM SLAVE MODE, a no.nnporpaMMa MM ycTaHaanuaaeT 

pe)KHM MASTER MODE. 
llo.nnporpaMMa CNA cny)KHT ,IJ.nJI. 3anonHeHHJI. a.npecHbiX 

perHCTpOB ycTpOHCTBa COJ.PJI.)KeHHJI. ,IJ.nJI. MHOrOKapKaCHbiX 
CHCTeM KAMAK /YCMCK/ 91: 

SUBROUTINE CNA (C, N, A)*, 

r,IJ.e C - HOMep KpeHTa B BeTBH; N - HOMep CTaHUHH, 3aHH
MaeMOH liYK,lJ, HMJI/Z/ ; A - no.na.npec (A=O). 

llo,IJ.nporpaMMa CSW C'IHTbiBaeT CnOBO COCTOJI.HHJI. 
YCMCK. Ha3Ha'leHHe pa3pJI..IJ.OB cnoaa cocToJI.HHJI. npuae.neHo 
B /9/, 

SUBROUTINE CSW (SWD) , 
r.ne SWD - co.nep)KHMoe perucTpa cnoaa cocTOJI.HHJI.. 

llocne C'IBTbiBaHHJI. cnoaa COCTOJI.HHJI. OpOBO,IJ.HTCJI. ero 
aHanH3. B TOM cnyqae, ecnH X=O /aHewHee ycTpoB:cTao 
He npHHJI.no KoMaH.IJ.Y KAMAK/, Ha .nucnnee HnH nuwyll(eH 
MaWHHKe /ycTpoB:cTBO c onepan;BOHHOH MeTKOH M : OC/ 
ne'laTaeTCJI. .nuarHoCTHKa: NCSW: X=O! N, Bb13biBaeTcJI. 
ceKUHJI. MOHHTopa M: EXIT, B pe3ynLTaTe qero no.nnpo
rpaMMa 3aKaH'IHBaeT pa6oTy B ynpaaneHBe nepe.naeTCJI. Mo
HBTopy. EcnH pa3PJI..IJ.bl X B Q paBHbl 1, aHanH3HpyiOTCJI. 
pa3pJI.,IJ.bl OWB60K. llpH HanH'IBB n1060H B3 OWB60K, Zerr 
CLerr , ADerr , BTBerr, ITerr, ua M : OC ne'laTaeTcJI. 

,IJ.HarHoCTBKa NCSW: BD ERROR!~Ha naMnax .naHHbiX nynLTa 
BbiCBe'IBBaeTCJI. C'IHTaHHOe CnOBO COCTOJI.HBJI H 3BM )K)J.eT 
peaKUHB onepaTopa. )J,nJI TOrO, 'IT06bl OpO,IJ.On)KBTb pa60TY, 
Heo6xo,IJ.BMO Ha)KaTL KHODKY RETURN. 

* 3.necb H .nanee ace napaMeTpbl a o6pall(eHH&.nepeMeHHble 
TBna INTEGER. 
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llo.nnporpaMMbl CNA H CSW MoryT 6b1Tb ucnonL30BaHbl 
npH peweHHH pa3nH1.fHbiX 3a,IJ.a'l Ha 3BM EC-1010 cnpBMeHe
HHeM o6opy,noaaHHJI. B cTaH,IJ.apTe KAMAK. 

2. llO,ll,llPOTPAMMhl ,ll,Jl.Jl PAEOThl C HMJI 

Ha3BaHHJI. no.nnporpaMM, npe,nHa3Ha1.feHHbiX ,IJ.nJI. 3a,IJ.aHHJI. 
pa3nH1.fHbiX onepauuB: HMJI, co.nep)KaT TpH 6yKBbl. llpH 3TOM 
nepaaJI. 6yKaa - T, a .nae nocne.nyroll(He 6yKBbl onpe.nenJI.IOT 
au.n onepauuH, peanu3yeMoB: .naHHOH no.nnporpaMMOH. Cne
,nyeT OTMeTHTb, 'ITO 06Jl3aTenbHbiM napaMeTpOM ,IJ.nJI. BCeX 
3THX no.nnporpaMM JI.BnJI.eTCJI. napaMeTp MT /HoMep HMJI: 
0 ::; MT::; 7 /. 

CnucoK no.nnporpaMM, npe.nHa3Ha'leHHbiX ,IJ.nJI. pa6oTbl c 
HMJI, npuae.neH a ma6/lufle: 

N~2 

nn 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

Ha3BaHHe 
no,nnporpaMMW 

BblnonHJI.eMaJI 
onepan;HJI. 

TSW C'IHTaTL cnoao cocTOJI.HHJI. HMJI H YC 
TWD 3aOHCaTb HH$OpMaUHIO 

TRD Cl.fHTaTL HH$opMauuro 
TFZ lllar Ha 30HY anepe.n 
TBZ lllar Ha 30HY Ha3a.IJ. 
TWF 3anucaTL MapKep rpynnbl 30H /Mr3/ 
TFF lllar Ha rpynny 30H anepe.n 
TBF lllar Ha rpynny 30H Ha3a.IJ. 
TCL CTepeTL npoMe)KyToK 
TRW llepeMOTaTb 
TUN llepeMOTaTb H pa3rpy3HTb 

B o6pa~I.J;eHHB K no.nnporpaMMaM TFZ , TBZ , TWF , 
TFF , TBF , T CL, TRVI H TUN 3a,IJ.aeTCJI. acero nHWb O.IJ.HH 
napaMeTp MT, a TO apeMJI. KaK ,IJ.nJI. Bbi30Ba no.nnporpaMM 
TSW , TWD H TRD Heo6xo,IJ.HMO 6onLwee KonH'IeCTBO napaMeT
poa. Hx Ha3Ha'leHHe npHBO.IJ.HTCJI. HH)Ke. 

5 



r,D.e 

r,D.e 

Ilo,D.nporpaMMa C'IHTblBaHHJI cnoaa 

COCTO.JIHH.JI HMJI H YC: 

SUBROUTINE TSW (MT, RY, RG, RD, SF, TP, RN), 

RY 
RG 
RD 

1/0 
110 
0 

- HMJI roToB/He roTOB K pa6oTe; 
- eCTb/HeT Jai.QHTa I bl/ Janucu; 
- C'IHTblBaHHe HHcl>opMaU.HH npowno 6e3 owu-

6ox; 
1 - OWH6Ka npH C'IHTbiBaHHH; 
2 - npu C'IHTblBaHHH acTpe'leH Mf'3; 
3 - C'IHTaHHOe CllOBO He CO,D.ep)KHT 24 pa3-

SF 110 

TP = 1 

2 

RN .C 1 
2 

p.JI,D.OB; 
- acTpe'leH/He acTpe'leH Mf'3 npu warax 

anepe,D. unu HaJa.D.; 

- HMJI Haxo,D.HTC.JI ua TO'IKe JarpyJKH; 

- BCTpe'leH npH3HaK KOHIJ,a MarHHTHOH neu-

Tbl /MJI/; 

- HMJI BblnonH.JieT KOMaH.D.Y "nepeMoTa Tb"; 
• HMJI Haxo,D.HTCH B aBTOHOMHOM cocToH

HHH HllH BblnOnHJleT KOMaH,D.Y "nepeMO
TaTb H pa3rpy3HTb". 

Ilo,D.nporpaMMa JallHCH HHci>OpMaUHH 

Ha M JI: 

SUBROUTINE TWO (MT. ABlJF, LBUF), 

ABUF 
LBUF 

- a,D.pec 6ycl>epa nonbJOBaTenH; 
- xonuqecTBO nepe,D.aaaeMblX cnoa. 

Ilo,D.nporpaMMa 'ITeHH.JI HHci>OpMaUHH 

c MJI: 

SUBROUTINE TRD (M'I, ABUF, LBUF), 

J,D.ecb ua3Ha'leHue napaMeTpoa TO )Ke, 'ITO H .D.n.JI no,D.npo

rpaMMbl TWD . 
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3. PEAHH3AIJ.H.JI OIIEPAIJ.HH 3AIIHCH/CllHTblBAHH.JI 

~nH peanu3aU.HH onepau.ua Janucu /c'IHTblBaHHR ucnonb
JyeTCH MHKponporpaMMa YCMCK no6no'IHOH nepe,D.a'IH, pa-
6oTai01IJ,a.JI B pe:lKHMe noBTopeHH.JI (Repeat Mode/91. 3To 

n03BOnHnO OCyi.QeCTBHTb 06MeH C nnOTHOCTbiO 800 6um/OIOUM. 
KpoMe Toro, no6no'IHaH nepe,D.a'la, Ha'laTa.JI no HHHU.HaTHBe 
3BM, BblnonHHeTCJI, B cyliJ,HOCTH,He3aBHCHMO OT 3BM. 

~nH HHHU.HHpoaaHHR no6no'IHOH nepe,D.a'IH Heo6xo,D.HMO 
no,D.rOTOBHTb 6blCTpble perHCTpbl, HCnOllb3yeMble MHKponpo
rpaMMOH/II/.~anee, B 3aBHCHMOCTH OT HanpaaneHH.JI O~M,Ha 
c nOMOliJ,biO O,D.HOH 83 HHCTPYKU.HH' NCWD 23 ' NCWD 24 II ' 
Jarpy:lKaeTcH perucTp cocTO.JIHHH YCMCK, 'ITO npuao,D.HT 
K Janycxy MHKponporpaMMbl. 06 OKOH'laHHH o6MeHa YCMCK 
curHanuJupyeT 3BM Bbl,D.a'leH Janpoca Ha npepblBaHHe ypoa
H.JI CO CllOBOM ,D.eJaKTHBaiJ,HH , paBHblM & 6102 /B HaWeM 
cnyqae, apeMeHHO, 4-a ypoaeHb npepblBaHHR/. T.o., .D.ll.JI 
peaKIJ,HH CO CTOpOHbl nporpaMMbl Ha MOMeHT OKOH'laHHJI 
nepe,D.a'IH Heo6xo,D.HMO npoao,D.HTb o6pa6oTKY ,D.aHHoro cur
Hana npepblBaHH.JI. 06bl'IHO 3TO OCyliJ,eCTBn.JieTC.JI BblCOKOnpuo
pHTeTHOH nporpaMMOH; Jarpy:lKeHHOH B JOHY FOREGROUND 
H npHKpenneHHOH K COOTBeTCTBYIOliJ,eMy ypOBHIO npepblBaHH.JI. 
O,D.HaKo JTO ,D.oaonbHO qacTo /KaK H B HaweM cnyqae/ 6biBaeT 
He o'leHb Y.D.06Ho ,D.nH nonbJOBaTen.JI. 

B no,D.nporpaMMax TWO H TRD, BblnonH.JieMblX, ecTecT-
BeHHO, a cl>oHoaoa JOHe /JoHa BACKGROUND /, T.e. Ha 0-M 
ypOBHe npepblBaHHJI, peanHJOBaHa B03MO:lKHOCTb o6pa60TKH 
npepblBaHHH 4-ro ypoBH.JI. B npuAoJKeHuu 1 npHBO.D.HTC.JI 
nucTHHr no,D.nporpaMMbl TWO c KOMMeHTapHRMH, ueo6xo
.D.HMblMH ,D.llJI noHHMaHH.JI npe,D.llO:lKeHHOrO MeTO,D.a. 113 npHBe
,D.eHHOro npHMepa BH,D.HO, 'ITO npe,D.flO)KeHHblH MeTO,D. MO)KeT 
ucnonbJOBaTbC.JI ,D.nH mo6oro ypoBHR (1 :;_IT 5. 31) H noJ:Bo
nHeT opraHHJOBaTb MynbTHnporpaMMHpoaauue BblCOKonpuo
puTeTHbiX Ja,D.a'l B ci>OHOBOH 30He. IlpH 3TOM nporpaMMa 
O-ro ypoBHH Bblnonu.JieT cl>YHKU.HIO ,D.HcneT'lepa no oTuowe
HHIO K nporpaMMaM o6pa60TKH npepblBaHHH. 

B npuAoJKeHuu 2 ,D.aeTc.JI npuMep ucnonbJOBaHH.JI no,D.
nporpaMM naxeTa ,D.n.JI pa6oTbl c HMJI EC-5012. 

B JaKmoqeuue aBTOpbl 6naro,D.apRT JI.C.A)KrHpe.JI Ja no
cTaHOBKY Ja,D.a'IH H o6cy:lK,D.eHH.JI B npou.ecce ee peweHH.JI 
u l1.K.BJopoaa Ja noneJHble coaeTbl H 3aMe'laHH.JI. 
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Jipu/loJICeHue 1 
* TioanporpaMMa 3anaca HH¢opMauaa Ha MJ1 

* 
CDS CDS DUM 

RES 7 

TO 

T4 

NO 

RES 1 ~ 
RES 7 

RES 1 

FIN 

*-----

LWD LDS 
;t: ____ _ 

RES 2 

POINT DATA TARG 

DATA,1 3 

DATA,1 0 

TARG EQU $ 

A1 RES 2 

A2 RES 2 

A3 RES 2 

NA4 DATA 12 

TARG1 EQU $ 

DATA A1 
RES 1 

*-----
CPT4 DATA C4 

C4 RES 1 
X4 RES 1 

E4 RES 1 
A4 RES 1 
G4 RES 1 
L4 RES 1 
L4 RES 1 

*-----
8 

P a6oqae H'ieliKH 

KOPH'ieCTBO apryMeHTOB 

HB'iBJ1bHhlH anpec Ta6nHUhl apryMeHTOB 

aapec I-ro apryMeHTa 

anpec ll -ro apryMeHra 

aapec lli -ro apryMeHTa 

aapec KOHTeKcra ( orH. G ) 4-ro ypoBHH 

KOHTeKCT 4-ro ypoBHH 

'~ 

l 

WR 24:9 
WR8:1 
K8000 
NCW19 
F17 
BL:OUT 
DVA 

F16 
BL:WR 
DLW 

*-----
TWD 

*------
START 

PR:WR 

PR:CPT 

RES 1 
RES 1 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
FIN 

LPS 

EQU 

LDE 
LDX 

csv 
LDA 
STA 
rnu 
LDA 
AND 
SLLS 
IOR 
lOR 
S'IA 
LDA 
S'IA 
rnu 
CLS 
LDA 
STA 
LEA 

·xAX 
LDA 
STA 
ADD 
STA 
LDR 
STA 

&8000 
&62F 
&181 F 
&4000 
&8102 

&!3220 
&43F 
IT4:W-LW -
LWD 

$ 

NA4 

POINT 

M:MOVE 
@A3 

A3 
$ 

@A1 

=7 
= &C 
K8000 
=8 
WR24:9 
=0 
WR8:1 
$ 

MM 

=&A 
#NO 

= 0 

@#NO, X 
#TO 
=8 
#T4 
=2 
G4 

llpuAoJICeHue 1 /npoooAJICeHue/ 

nepeCbiJ1Ka anpecoB apryMeHTOB 

¢opMHpOBBHHe CJ10BB 06pameHHH 
KHMJ1 

noaroTOBKa KOHTeKCTOB O-ro 
H 4-f'O ypOBH8H 
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ADD CPT4 
STA @#T4, X 
LDA =&14 
STA C4 
LDA @#TO, X 
STA #TO 

LW EQU $ 

LDR = 0 
ADD DLW 
STA P4 
LDR = 1 
STA L4 

PR:SRR EQU $ 

LDR =2 
ADD A2 
STR =&54 
LDA BL:OUT 
STR =&55 
LDA A3 
STR =&56 
CLS SM 

WR:F17 EQU $ 

CLS MM 
LDA WR24:9 
LDE NCW19 
WD 
LDA WR8:1 
LDE F17 
WD 
CLS SM 

BD:ST EQU $ 

LEA TARGl 
CLS csw 
LDA A1 
CMP =0 
BE WR:F17 

WR:ZON EQU $ 

CLS MM 
LDA DVA 
LDE = &21 
WD 
LDA F16 
LDE BL:WR 
WD 
BRU $ 

10 

JlpU/lOJIC€HUe 1 /npoOO/lJICeHue/ 

cjlopMI1posamw anpeca rrepexona 
ITO C11f'Hally rrpepbiBalllHI 4-ro 
ypOBHH 

ilOJ.lf'OTOBKa 6biCTpb!X peri1CTpOB, 

11CI10lib3yeMbiX M11KponporpaMMOH 

3aHeceHI1e KOtvtaH.llhi o6pmueH11H 
K HMn s EYK.U 

C'II1Th!Ba~IHe 11 aHali113 CliOBa 

COCTOHHI1H YCMCK 

11H11Uli11pOBaH11e pa60Tbl MI1KpO
nporpaMMbl ( 3aili1Cb l'vtaCCI1Ba 

naHHbiX Ha Mn) 

JlpU/lOJIC€HUe 1 jnpOOO/lJIC€HUej 

IT4:V. EQU 
LDR 
ADD 
XAX 
LEA 
XAX 
ICX 
STA 
DIT 
EQlJ 
CLS 
RTS 
FIN 
END 

$ 

=0 
= &10 

cjlparMeHT nonrrporpaMMbi J.lliH 

o6pa6oTKH npepwsaHHH 4-ro 

ypOBHH 

END\\ 

=0 

= &C 
@#TO, X 

$ 

SM 

START 

JlpUAOJIC€HU€ 2 
C Tipi1Mep 11CITOJib30BaHHH nonnporpaMM naKeTa 

c 
C PROGRAM EXAMPLE 
r' \.._,.- -· --

INTEGER C, N, A 

DIMENSION IBUF (200) 
DATA C, N, A /1, 14, 0/ 
DATA MT, LBUF 17, 100/ 

C-----
0 
v 3anonneHue aapecHbiX perucrpoB YCMCK 

C-----
CALL CNA (C, N, A) 

C-----
C 3ani1Cb 11H(opMau1111 Ha Mn 
C-----

DO 1 0 I = 1 , 1 00 

CALL TWD (MT, IBUF, LBUF) 

10 CONTINUE 

c -----
c War 11 Ha3all 

c -----
11 



DO 20 I = 1 , 1 00 
CALL TBZ ( MT) 

20 CONTINUE 
c -----
c CqriTbiBaH!fe lfHcjlopMaU!fri c MJ1 

c -----
DO 30 I = 1 , 1 00 

CALL TRD (MT, IBUF, LBUF) 

30 CONTINUE 

c -----
c 3arr!fcb Mr3 

c -----
CALL TWF (MT) 

c- ----
END 
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