


OCHOBOR ~ o J I ~ ~ U W H C T B ~  M3MePHTeJlbHbIX ~ 0 A y n e f i  MBu lTa60pa~opwu 
H ~ ~ ~ T P O H H O ~ ~  @ H ~ H K M  OMRM RBnReTCR a n n a p a T y p a  B CTaHnapTe  KAMAK, 
y n p a B n n e M a H  3 B M  cepm CM nOCpeACTBOM K p e f i ~ - ~ o ~ ~ p o n n e p a  K ~ 1 0 6 / '  I, 

H3rOTOBneHHOrO B nHP. ~ H ~ O K O ~  p a c r r p o c T p a H e H H e  n3BM T H m  IBM 
PC/XT/AT H Mx aHWfOrOB npmeno K H ~ ? O ~ X O ~ H M O C T M  HCnOnb30BaTb HX B 

p e X H M e  O H - I I B ~  B CHCTeMaX aBTOMaTH3WHH @ W ~ U ~ ~ C K H X  3KCnepklMeHTOB 

IVIR y n p a s n e H a n  annapa~ypofi KAMAK. C 3 ~ 0 f i  u e n b m  B OMHM 6bm C O S A ~ H  

p R n  H H T ~ ~ @ ~ ~ ~ C O B / ~  I ,  KOTOPbIe @ Y H K ~ W O H ; ~ ~ ~ H O  A KOHCTPYKTHBHO CO- 

CTORT m 2 ~ a c ~ e f i :  M o a y n r r  CBRBH c U I H H O ~ ~  n3BM, pacnonarwuerocn B 

n3BM, H K o H T p o n n e p a  M ~ I - H C T ~ ~ J I H  KAMAK, pacnonaramuerocrr B ~ p e f i ~ e ,  
IIpMYeM K a X A a H  H3 YacTefi RBJIFIeTCR O P U ~ M H ; ~ ~ ~ H O ~ ~  pa3pa60~~0fi .  

Anrr nonKJImqeHHR BHerUHHX ~ C T ~ O ~ ~ C T B  K n3BM B flH@ 6b1n pa3pa- 
6 0 T a H  M H O ~ O @ ~ H K ~ H O H U I ~ H ~ I ~ ~  HHTep@efic M Y I T ~ T M ' ~  I, ~ b ~ n y c ~ w u k i f i c ~  
B H a C T O R u e e  B p e M R  cepufmo @HPMO# Datacoop (BHP) . Ero O C O ~ ~ H H O C T ~ K ~  

n s n R e r c n  TO,  TO B H e r U H m  a n n a p a T y p a  n o n K n I o s a e T c R  K MYlTbTM sepes 
C O m a C Y M u H e  "on-board" M O n y n H  ( T ~ K  Ha3bIBaeMbIe  baby-cards). 

B AaHH0fi  pa6o~e  QIIUCbIBaeTCR OpraHH3auPiH C O B M ~ C T H O ~ ~  p a 6 0 T b 1  

l73BM C annapa~ypofi B CpTaHAapTe KAMAK C HCllOnb30BaHHeM B KaqeCTBe 

M o n y n R  CBRBH c U I H H O ~ ~  n3BM u ~ ~ e p a e f i c a  MYlTbTkI c cornacymum 
M o n y n e M  "Baby-106", a n K a q e c T s e  K o H T p o n n e p a  M a r a c T p a n u  KAMAK - 
CTaHAC4pTHOrO K ~ ~ ~ ~ T - K o H T ~ o J I J I ~ ~ ~  KKlO6. 

~ ~ ~ ~ ~ T - K o H T ~ o J I ~ ~ ~  JCK106 RBnReTCR H H T ~ ~ @ ~ ~ ~ C O M  M e X A y  o6uefi 
U I H H O ~ ~  (UNIBUS) H MarUCTpaJIbKl KAMAK ki x a p a ~ ~ e p u 3 y e ~ c ~  C J l e A Y K J ~ H M H  

O C O ~ ~ H H O C T R M H :  

- YHUIO K p e f i ~ 0 B  - A 0  4; 
- n p r r M m  anpecaurur B ~ p e f i ~ e  C K onpenene~aoii C T ~ H U H H  N no cy6wpe- 

CY A; 
- BOSMOXHOCTb pa6o~b1 C 24- p a 3 p R r y I b I M H  CnOBaMH; 

- y n o 6 ~ m  ckicTeMa M a C K H p y e M a x  3anpoco~ (LAM); 
- BOSMOXHOCTb OpI-aHIEIaI@iH P e X H M a  n p R M O r 0  AOCTylX3 K 6 n O K a ~ .  

M H O ~ O @ Y H K ~ U O H ; ~ ~ ~ H ~ I ~ ~  HHTep@efic MYnbTM RBJlHeTCR 3 2 - p a 3 p R r y I b 1 ~  

~ B y H a n p 2 i B n e H H b I M  PerHCTPOM C B03MOXHOCTbIO 0 6 ~ e ~ a  DaHHbIMH C BHeUI- 

HHMM O ~ % ~ K T ~ M A  K a K  no lTpOrpaMMHOMy K a H U I y ,  T a K  H no K a H W  DMA n p H  

n O M O ~ H  IIpOCTOrO IIpOTOKOJIa "~OTOB-3aHRT".  CO~JI~CYK)LIJU€! MOAYIIH MOrYT 

ACnOJIb30BaTb K a K  3 2 - p a 3 p R r y I O e  BXOnHOe-BbIXOnHOe CJIOBO, TaK H BHYTpeH- 

Hkie CHrHWfbI MYlTbTM, a T a K X e  HMeTb BbIXOA H a  ~ Y @ ~ P A S O B ~ H H Y K ~  UIHHy 

n3BM. 
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C o r n a c y w r q ~ i i  MOAynb "Baby- 106" 3MynHpyeT CHrHtUIbI yCeqe~~0i i  
o614eii UHHbI ( U N I B U S ) ,  YTO nO3BOnReT nQAKJIIoYHTb K HeMy KaK KOHTPOn- 
nep K K 1 0 6 ,  TaK, BOSMOWO, H PRA APYrHS H H T ~ ~ @ ~ ~ ~ c o B ,  annapaTH0 COBMe- 

CTHM~IX c U N I B U S .  
@ y ~ ~ s ~ o ~ a n a n m  cxeMa MoAyncI "Baby-106" H ero s s a ~ ~ o n e i r c r ~ ~ e  c 

M Y J I b T W  H K K 1 0 6  noKa3mbI Ha pHcyvKe ( c o x p r u ~ ~ w ~ c ~  O ~ O ~ H ~ ( I ~ H H R ,  

n p m m b r e  d4 I )  : 
- mR @ O ~ M H ~ B ~ H ~  1 6 - p a 3 p ~ ~ ~ o i i  B q p e ( ; ~ o f i  mHHb1 U N I B U S  HCnOnbsyIoT- 

CR 2 CTaPllUiX 6aii~a B3 H B4 BxoAHOrO-BbIxOnHOrO UIOBa M Y J I b T W .  ,&IR yc- 
KOPeHHR pa60~b1 C ~ ~ - P ~ ~ P I I A H ~ I M H  W H h I M H  anpec P r H C T p a  DHR, saw- 
BaeMb1fi nepeMbIYKaMH Ha I€naTe, MOXeT BbICTaBnRTbCR Ha U N I B U S  anna- 
parno; 
-AJlR @ O P M H P O B ~ H ~ ~ H  LUHHbI AmHbIX U N I B U S  HCnOJIb3YmCH 2 MJIaAIlIHX 
6aiiTa 51 H B2 BXomoro-BbIXOmoro cnoaa MYJTbTW; 
- m~ @ O P M H ~ B ~ H R  C H T H ~ ~ O B  C U H X ~ O H M ~ ~ ,  y n p a B n e H m  H H H A H K ~ H H  

COCTORHKU H C n O n b 3 Y ~ C R :  
1) C H T H U b I  0 6 ~ e ~ a  "~OTOB",  " ~ w T " ;  

2) C ~ H ~ J I ~ I  perHcrpa ynpasnem M Y J E T M  "Tern", "EIanp","KnA". 
P e 3 e p B ~ b ~  6m 7 HCnOnb30BaH LH Y q a B n e H H R  PeXSiMOM 16124- 

6 ~ m o f i  nepemw: 0-16 6m, 1-24 6ma; 
3 )  @ Y H K W O H W I ~ H ~ I ~  KOMaYqbI ( C H T H ~ ~ ~ I )  : 

a) 3x9 - c@JXeKTliB~bIfi C ~ P O C  W m T M  ( C C B )  ; 
6) 3xA - 3 W C K  mKna YTeHHR U N I B U S ( R d  U-BUS); 
B) 3xB - H H ~ ~ ~ H ~ T I H ~ ~ U I ~ J ~  pemMa s a m c ~  24-pasp~moro CnoBa 

( W r 2 4  Init); 
r) 3xC - c6poc U N I B U S  ( I n i t  U-Bus) ;  

A)  3xD - H H H ~ ~ J I H ~ ~ ~ R  penuiMa q + e H m  24-pa3p~moro c n o s a  
( R d 2 4  I n i t )  

( K O M ~ H A ~ I  6-r BBeAeHbI AOnOnHHTWIbHO H HCllOJlb3YK)T pe3epBHbIe 
wpeca M Y J I b T W )  ; 

4 )  BHyTpeHHUe CnrHanbI M Y J I b T M  I R Q X ,  D M A ,  I O W .  
JI1o60e nporpaMMHoe 0 6 p a u e ~ ~ e  n 3 B M  K K K 1 0 6  ( m ~ ~ e  U N I B U S )  

HHTepnpeTHpyeTcR nOC~eAOBaTe~bHOCTbH,  06pwe~n i i  K perHCTpaM W m T M  
H KOMaHA BBOW-BbIBOW n 3 B M .  PICCMOTPHM, KaK BbmOJIHRIt3TCR OCHOBHbIe 

onepaurn c K A M A K .  
1. 3allHcb B P r H C T P b I  K K 1 0 6 :  

- nposecTu sanucb B perHcTp ynpasneHm W ~ T M ' ~  I :  PPW, "Hanp :  
B ~ I B O ~ " ;  

- 3amca~b wpec perncTpa K K 1 0 6  B B3,B4; 
- 3aI'IEiCaTb A m H b I e  B 5 1 , 5 2 ;  
- BbInOJIHHTb KOM~HAY M Y m T M  BHr;  
- BbInOJIHHTb K O M ~ H A Y  M Y J I b T M  CBn. 

2. Z I T ~ H H ~  perHCTpOB K K 1 0 6 :  
- npOH3BWTH 3arIHCb B perHCTp YnpaBneHHR M Y J I b T W :  PPk i , "mI lp :Bbmon" ;  
- sanuca~b anpec perHcTpa K K 1 0 6  B 53, B4; 
- npOH3BeCTH 3 a l l H C b  B perHCTp Y n p m n e H l i H  M Y n b T M :  PPM,"Hanp:BBon",  

AC:2; 
- BbInOnHHTb KOMaHAY M Y n b T W  "Rd U-BUS"; 
- npOqHTaTb 2 6aka  AWHbIX 113 U B P ;  
- BbInOnHHTb KOMaHAy M Y J I b T W  CBn. 

3 .3an~cb  A W H ~ I X  B 6 n 0 ~  no Bqpecy N ,  A (cM.*) : 
- npOH3BWTH 3amiCb B perHCTp YnpaBneHHR M Y J I b T M :  P P M ,  " H a n p : B b l B o ~ " ,  

16/24 - B COOTBeTCTBHH c A.JIHHO~~ c n o B a  K A M A K ;  
- npH 3aI'IEiCH 24-pa3pRAH0~0 CnOBa AOnOnHHTWIbHO BbInOnHHTb K O M m A y  

M Y J T b T M  " W r 2 4  Init"; 
- samca~b K A M A K - a n p e c  = Bqpec CSR + M * 3 2  + A * 2  B 53, B4; 
- samcaTb nmsbIe B 51, B2; 
- sbInonHmb K O M ~ A Y  M Y J I b T W  BHr; 
- npH 3anHCH 24-pa3pRn~oro UIOBa AOnOJIHHTWIbHO 

- 3anHCaTb c m p m s i i  6aiiT B E l ;  
- BbInOnHHTb K O M ~ H A ~  MYJTbTW BHr;  

- BbInOJIHKTb KOMaHAy MYJTbTW CBn. 
4. U ~ m n e  A ~ H ~ I X  ~3 6 n 0 ~ a  no apecy  N ,  A (cM.*): 

- npowsec~u sarmcb B perHcTp ynpasneHm W J I b T W " ' :  PPM,  "Hanp: 
1 B~IBOA"; 

- sarmca~b K A M A K - m p e c  B 63.84; 
- npo~ssecm s a r m c b  B perHcTp y n p a s n e m  W J T b T M :  P P M ,  "Hanp:~~on",  

AC:2,16/24 - B COOT~~TCTBHH c amnrok moBa K A M A K ;  



MYnbTM "Rd24 Int"; 
- BbInOJIHMTb KOMWnY MYnbTM "Rd U-BUS"; 
- IIpOqMTaTb 2 6af i~a  AaHHbIX 113 'I6P; 
- npki '4TeHMU 24-pa3pHn~or0 CJIOBa nOnOJIHIlTeJlbH0 

- BbInOJIHMTb KOMmnY MYnbTM "Rd U-BUS"; 
- IIpOqMTaTb 2 6aCi~a naHHbIX Pi3 %P; 

- BbInOJIHMTb KOMmny MYnbTM CEn. 
* - 3HaqeHkie ~ Y H K ~ M H  F nOIIXHO 6b1Tb npeABapMTeJIbH0 3ankiCaHO B CSR. 

5. Pa6o~a  no KaHaJIy DMA: 
- HHUqMaJIki3HpOBaTb 6 n o ~  KAMAK nnH pa6o~b1 no DMA: 
- MHHqHaJIM3kipOBaTb Gyaep A W H b I X  B IIaMHTU U K W a J I  DMA n3BMI3 1 I ;  

- BbInOJIHMTb KOMaHAY MYnbTM "Rd U-BUS". 
T ~ K ~ R  OpTWki3auI.IR HeCKOJIbKO 3 a ~ e n n ~ e ~  p a 6 o ~ y  C ~ J I O K ~ M M  KAMAK 

no npOrpaMMHOMy KEiHaJIy, HO He npeIlJ3TCTByeT nOCTPiXeHMH, MaKCkiManb- 
Horo ( a n n a p a ~ ~ o r o )  ~ ~ I C T ~ O ~ € ! ~ ~ C T B ~ H  npu p a 6 o ~ e  c 6 n o ~ a ~ u  no KaHany 
DMA. T ~ K ,  HanpuMep, nJIH 6 n o ~ a  0 3 Y  16KI5 ' 6bI~Tp0nefi~T~ue COCTaBwIO 
5 M K C / C ~ O B O  npH nepenaqe MaCCMBa 16-pa3pHn~b1~ CJIOB W 10 MKC/CJIOBO 

npu nepenaqe 24-pa3p~n~b1x CJIOB. 
Aa6b1 He O ~ P ~ M ~ H R T ~  nOJIb30BaTeJIR 3HaHMeM B H Y T ~ ~ H H ~ ~ ~  CTpYKTYpbI 

MYnbTM npu npOrpaMMMp0BaHMM annapaTypbI KAMAK, Ha H3bIKe Turbo 
Pascal 6bm HanMcm ppRn 6a3a~b1x npouenyp, 06nanruowx ( t ) y ~ ~ u u o ~ a n b ~ o f i  
~ o J I H o T o ~ ~ .  

CornacymuuB MOnyJIb "Baby-106" BbInOJIHeH Ha IInaTe pa3MepOM 
~ O O X ~ O O  MM. OH COAepWT 10  MllKPOCXeM Cepuki K555 Pi nOnKJIIQqaeTCH 
K MYnbTM "on-board" qepes pa'3%eMbI-nWeJIbKki. 6naronapH YnaqHOMy 
K O H C T P Y K T M B H ~ M ~  MCIIOJIHeHMKJ TFlHneM MYnbTM - "Baby-106" ~ W H M ~ ~ T  

1 MeCTO B KOHCTPYKTMBe n3WM. 
n p e n n a r a e ~ m  aBTopaMw opraHwaqm pa6o~b1 n3BM c KAMAK-anna- 

palypofi YCIIeIUHO npHMeHHeTCH B CHCTeMe aBTOMaTM3UHH ~ 3 ~ e p e ~ u f i  Ha 
CneKTpOMeTpe KOPA. 

ABTOP~I 6 n a r o n a p ~ ~  n . P y 6 u ~ a  3a pHn none3~b1x o6cy~ne~ki f i  M 

~ . ~ . X Y K O B ~  no ~ O C T O R H H ~ I ~ ~  MHTepeC K pa6o~e.  
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~ j G Z Z i X ] n  np. 13-89-132 
O p r m s 3 a s m  C O B M ~ C T H O ~ ~  pa6orbr n3BM 
n annapawpbr B cTmnapTe KAMAK 
C kiCnOnb30BiWneM KpefiT- K~~TpOnnepa  KK 106  
n m ~ e p a e f i c a  MYnbTW 

Onncbrs iuo~c~  annapambre n nporpaMMHbre cpencTaa, o6ec- 
nesnaamuue CoBMecmym p a 6 o ~ y  n3BM Tnna IBM PC/XT/AT 
c annapa~ypoii  B cTmnapTe KAMAK. B KasecTse KoHTponnepa 
MarUCTpaJIU KAMAK nCnOnb3yeTCR I!lnpOKO pacllp0~TpaHe~Hb~fi B 

OWFIW n s ~ e p a e i i c  Tnna 106, B KasecTse MonynR C B R ~ U  c w n ~ o i i  
n3BM - M H O ~ O ~ ~ H K ~ U O H ~ J I ~ H ~ I  mTep@efic MYnbTW. anR CO- 

IIPRXeHHFI MYnbTM C KOHTpOJInepOM 106  p m p a 6 0 ~ a ~  cornacym- 
ukifi MOnynb "Baby-106", ~ M Y ~ H P Y H ) W ~  YCe'leHHYm WkiHY 

UNIBUS n non~nmlrae~br i i  K MYnbTM "on-bord". n p e n n a r a e ~ b ~ e  
CpeACTBa 06ecnesnsam~ B ~ ~ U M O ~ ~ ~ C T B U ~  n3BM C MOnynRMH 
KAMAK KaK no npOrpaMMHOMy KaHaJIy, TaK &i no KaHaJly DMA, 
06ecnesnsa~ B nocnenHeM cnyqae MaKcnManbHoe ( a n n a p a ~ ~ o e )  
6bI~~pOnefi~TBkie. 

P a 6 o ~ a  sbrnonHeHa B na6opa~opnn  H ~ ~ ~ T P O H H O ~ ~  ~ H S H K U  OWHW. 

-kt al. 13-89-132 
Organization of a Joint Operation of PC and CAMAC 
Equipment With Using KK106 Crate Controller 
and MULTI Interface 

Hardware and software which permit t o  provide a joint opera- 
tion of IBM PC/XT/AT (or compatibles) with CAMAC equipment 
are described. Wide-spread in JINR 106 type interface is used as 
CAMAC Dataway controller, and MULTI interface is used as PC-Bus 
adapter. MULTU additional on-board module Baby-106 that  emu- 
lates "cutdown" UNIBUS for 106  type interface is designed. The 
means offered allow PC and CAMAC modules t o  operate jointly 
both via the program transfer channel and DMA channel. Maximum 
(hardware) performance is obtained in DMA case. 

The investigation has been performed at the Laboratory ~f 
Neutron Physics, JINR. 
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