


IIpOrpaMMHbIX CpenCTB nac ( ~ H H ~ M H W C K H  @op~kipye~ble  C U C T ~ M ~ I )  . 
C~W~CTB~HHJWJ saCTb 3TOr0  KOMIUIeKCa COCTaBnReT no 060pynoaa~m 
KAMAK. 

B pa60~ei1i 6bma rrpennoxeaa oprmmauwr IIO KAMAK Ha R3bIKe 

HbIX CHCTeMaX 6e3 HX PWaKTHPOBaHHR. ~ P H  3 M M  K O H @ U ~ Y ~ U W  CHCTeMbI 

3OBaHa MeTOAHKa PEJBHTbIX naKeTOB lIPHKnWHbIX npOrpaMM H ueH0B 
Hercomporo CHHX~SHR C K O ~ O C T H ~ I X  XapaKTepumnK npn nepexone OT Henoc- 
p~cTBeSH0k K K O C B ~ H H O ~ ~  WpeCWUM PerHCTpOB ~ J ' I o K o B ' ~ '  nOJlHOCTbK) 
YCTpaHW 3Tm HaC'IpOfiKM tlpOrpaMM Ha KOHKpeTHJWJ KOH@U~YPWHH), pa3- 

B pmpa60~amok ~ o n y n b ~ o i i  o p r a ~ n 3 a u n ~  npOrpaMhuioro o6ecne- 
seHm KAMAK ZUIR pa60-m c perncTpaMn 6 n o ~ o s  ucnonb3ye~c~ percopn 
onncamin KOH@H~YP~UHH mna PASBLK, cTpyKrypa KoToporo noKa3ma 
Ha PHC. la .  Hamamine noneii 3 ~ 0 r o  peKopna cnenymwee: 

1) BN - HElBamie 6 n o ~ a  KAMAK B Kone ASCII (6 CHMBOJIOB); 
2) REG - 6a30~brii wpec perHC'IpOB KOHTpOJIJIepa Kpeiira; 
3) N - 6a30sbrii wpec PerucTpoB @ ~ H K U I I O H ~ J I ~ H O ~ O  6nom KMAK;  
4) 6 d ~  M - c o n e p m  K o ~ ,  onpenemmwkiii YCnOBIlR pa60Tbl w- 

rpmmioro 06ecneue~m 6 n o ~ a ;  HmHaseHne pa3pRnoB 6GTa "M" B pexop- 
ne KOH@W~PIUIHH KAMAK nonpo6~o oruica~o B pa60~e/2'; 

5) 6&? U - nOKa pe3epBHbd; 
6) NBP - wpec ( y m a ~ e n b )  peKopna KOH@H~YP~LIHH cnenymuero 

6 n o ~ a  H3 ~neUII~bH0fh rpynnbI ~ ~ O K O B ,  C O C m  ~ 0 ~ 0 p O f i  MOXeT onpene- 
n m  nOJ'tb30BaT~b; 



NAME = ARRAY C1..61 OF CHAR: 
CRTREGnRECORD 

CSR.DP(R,M:INTEGER 
END(*CRTREG*); 

BLKREG=RECOHD 
AB.A1.A2.A3.A4.A5.A6.A7.A8.A9.Al9.A1l.A12.A13.A14.A15: INTEGER 

END ( *ELKREG* ) ; 
PASEfLK=RECOHD 

EN : M : ( * H A 3 W H H E  -A. ASCII .  6 CWROIIOB*) 
REG:^CRTREG;(*~A~OB~~! AaPEC PErHCTPOR KOHTWIIIIEPA*) 
N :̂ BLKREG;(*FA30Bb$l AaPEC PErHCTPOB EJlOKA*) 
M,U: M : ( *  M - K O ~  PEIHHA PAFOT~I riPorPAnH*) 
NW:"PASW-K:(*CCUJlKA HA aPYrOA EJlOh*) 
EHP: PINT;(*CCUmA HA PEKOPll aAHHbIX llJlR FJlOKA*) 

END(*PASELK*); 

TINTENT=RECOHD 
ENTSEG : ARRAYCl..SEGLENlOF' INTEGER; 6 
PARWUS : INTEGER; 
DATPOI : PINT; 
IPA : INTEGER(*A/PEC TIP~PAMHbl 06PAEOThH IIPEPbIBAHHR*); 

END(*TINTENT*); 
VECTOR=RECORD 

ADR :*TINTENT (*AaPEC CErNHTA aHCTIETYEPA IIPEPbIBAHHR*) ; 
PRI  : INTEGER; 

END(*'JECTOR*); 
MTBLK=RECORD 

PN r E(CWj(*HA38CIHHE TIWTPAHHM OEPAEQTKH IIPEPbIEAHHfi*) 
V :"VECTOR: 
P. I r CHAR (MOB TIPHOPHTETA. KOll HACkH l lJH PErHCTPA 

. IIPEPbIEAHHA* ) 
PIER :"TINTENT;(* YKA3ATEJlb HA CErMEHT BHCIIETYEPA 

llPEPUE4tWl* ) 
R1. R2 : INTEGER ( *  CBO6OIIHU *); 

END(*acTBLK*); 

n e p e ~ e ~ ~ b ~ e  REG H N H C ~ O J I ~ ~ Y ~ T C R  WR n p o r p a m m p o s m m  ~ Y H K -  

qnfi KAMAK. O c r a n b ~ b ~ e  nonR peKopna PASBLK npwa3HasmbI L U ~ R  cny- 
xe6HbIX nporpaMM, BXOJVlU&iX B KOMnneKC A% H 0 6 c n y x c ~ ~ m u u x  
MOAYJ'IbHYH) OpWH3WH). 

T a ~ o i i  peKopn c o 3 n a e ~ c ~  nnfi Kaxaoro rrporpaMMnpyeMoro 6 n o ~ a  
KAMAK, BKnmqemoro B ~ o ~ @ u r y p ~ m  KOHKP~THO# CA3. AnR 6 n o ~ o ~  , 
p a 6 o ~ a m u m  B pexnMe ra-iepauuw sar rpoco~ npepbIsmm, c o 6 u p a e ~ c ~  
ppnOnHHTenbHa H H @ O P M W ~  B PeKOPA, CTPYKTYPa KOTOpOrO nOKa3Wa 
Ha psc. 16. 

n e p m n c n e ~ ~ b ~ e  AaHHbIe n m  Bcex ~ J I O K O B  KAMAK c o 6 ~ p a m c ~  Am- 
n o r o ~ o i i  cnyme6aofi KIporpaMMok CC. 3Ta nporpaMMa o m 6 p a x a e ~  Ha sKpa- 

C R A T E  2 F ' F ' I O F C I T ' !  5 
!--!-----!-----!-----I--l-----l-----------------l 

4 n R i 6 6 e e e ~  
. . -----l-----I--l-----I-----I 

N ! !  D! ! i!! F !  'J' I R I  ? I  K I  IC CI 
A ! !  R! ! U! O! K l  1 U I  U I I I  I F  rl 
M !  ! M! ! 9 !  A! P !  I FI e l  e l  !A  I! 
E !  ! 8 !  ! B!  8 !  @ !  ! U1 8 !  21  I T  91 

! ! B! ! 9 !  9 !  4 !  ! 91 g !  9 !  !E 6 !  
! ! e! ! I! B! e! ! e! e! e l  1 2!  

STAT! ! +! ! *+! +! +! ! *+I r+!  + I  !C +! 
P ! ! D !  ! ! !  ! ! ! ! !  !O ! 
N ! ! R !  ! ! !  ! ! ! ! !  !N ! 
A ! ! H !  ! ! !  ! ! ! ! ! !T  ! 
H  V! ! 03! ! ! !  ! ! ! ! !  !R ! 
E E! ! 96 !  ! ! !  ! ! ! ! !  !O ! 

C! ! 14!  ! ! ! ! ! ! ! !  !L  ! 
USER! ! ! ! ! !  ! ! ! ! !  !L  ! 

! !  ! ! ! !  ! ! ! ! !  !E ! 
WSK! ! 6 !  ! ! ! ! ! ! ! !  !R ! 

I I I I !--!-----.-----!-----!--!-----.-----------------.-----!-----!--!-----.-----! 
1 2 3 4 5 6 7 8 9 19  11 1 2  13 14  1 5  16  17  18  1 9  2@ 2 1  22 2 3  2 4  25 
(I) INSERT ROCK (N) NEXT CRATE 
([I) DELETE BLOCK (S) STATUS OF BLOCK 4ND PROGRMS EDITION 
(R) RESTORE DELETED ELUCK (P)  CRATE PRIORITY 
<M) MODIFY EXISTING ELUCK (C) COPY SCREEN TO LP: (E) END PROGRM 

TYPE 
CAMAC = A PASBLK; 
VAR 

CDP : CAMAC; 

CDP: REG? CSR: = (CDP: REG: CSR AND 177740B) OR 2; 



WITH CDP: N: DO BEGIN 
WITH CDP: REG DO BEGIN 

c k : ' =  (CSR AND 177740B) OR 2; 
D: = Al;  

. . . 
END; 

END; 

Cnenye~ 06paTHTb BHWMmWe Ha TO, W O  LU1R 3 m C W  l$y~KUkifi KAMAK 
B TBKO# npOrpaMMe YXe He ~pe6yacc1 3HaTb HOMep KpeiiTa, IIO3UUWH) 6nom 
B KpeiiTe A npYrHe nmHbIe, OTHOCIIIJIlieCJ3 K OnACaHHH) K O H ~ $ H ~ Y P ~ W .  
T ~ K H M  0 6 p a 3 0 ~  nporpaMMa K M A K  OKa3blBaeTCs ~HBap~aHTIiofi OTHOCki- 

~ e n b ~ o  W ~ M ~ H ~ H W I I  3~ar le~n i i  ~ T W X  nepeMenHbnr. 

3. PEKOPBI JJAHHbIX EJIOKOB KAMAK 

K a m o ~ y  nporpaMMnpyeMoMy 6 n o ~ y  KAMAK, n c n o n b 3 y e ~ o ~ y  
B CHCTeMe aBTOMaTW3- 3KCnepHMeHTd (CA3) , nOJIXeH COOTBeTCTBO- 
BaTb CBO# PeKOpn n m H b I X .  

BweneHb1 cornaruesm O T H O ' ~ H T ~ ~ ~ H O  cnoco6a l$op~&ipOBaH&is pcIm 
~ ~ H T H ~ $ B K ~ T O P O B .  ~ ~ B S X H ~  T H m  PeKOpna nmHbIX, o6uee LUrs BCeX OnHO- 

THnHbIT ~ ~ O K O B ,  COCTOWT W 3  5 CHMBOJIOB. O~LIIIHO B Ha3BaHLHWH THna PeKOp- 
na KaK CoC~aBHafl ~ B c T ~  nCnOnb3YaCfl Ha3BaHkie 6nom KAMAK. Ha3smne 
Twna yKa3aTMH Ha PeKOpn JXmHbIX COCTOHT 113 6 CWMBOnOB: 5 CWMBOJIOB - 
namrlHne T H ~  peKopna A L L H H ~ I X , ~ - ~ ~  cmBon - P (POINTER). M u e ~ ~ n l $ n ~ a -  
TOP, 0603~awm1~nii  peKopn n m ~ b ~ x  6 n o m  KAMAK, c o c ~ o n ~  n3 6 CWMBO- 

noB: H83BaHHH Tnna (5  CWMBOnOB, HWHMeP - BBBBB) n biHmmyanb- 
Horo HoMepa 6 n o ~ a  KAMAK nmHoro T H ~  B nmnoii cncTeMe ( 1  c m a o n ,  
HanpHMep - N). E n o m  KAMAK pa3HbIX TkinOB HYMePYIoTCS3 He3aBWCWMO 
npyr OT npyra. 

P e ~ o p n  n a ~ ~ b n r  nonxen conepxaTb B Karlecme nepBoro n o m  yKma- 
~ e n b  Ha peKopn omicmm ~ o ~ l $ n r y p a w m ,  0603~aqae~b1ii m e H m l $ n ~ a ~ o -  
POM CDP Tam CAMAC.  tam^ O ~ ~ E I O M ,  pa60Tb1 C perampam 6n0- 
Ka KAMAK B nporpaMMax KoMnneKca M O ~ O  n c n o m 3 0 ~ a ~ b  nepeMeH- 
nym Bma BBBBBN.CDP. 

P e ~ o p n  naHnbIx MoxeT conepxan Taxxe nons, 0 6 0 3 ~ a w e ~ b 1 e  npons- 
BOnbHbIMH H ~ ~ H T W ~ $ I I K ~ T O P ~ M W ,  npeWa3HarIeHHbIe LUIR XPZLHeHHFi napaMeT- 
p o ~  ma nepeMennbIx, C B I I ~ ~ H ~ E  c pa60~oii  namioro 6 n o ~ a  KAMAK. 

Hanpn~ep ,  ~ M ~ J I H T ~ ~ H O - I J H ~ $ ~ O B O ~ O  npe06pa30~a~eJ'I~ TamMn 
napaMeTpaMH MOrYT 6 b ~ b  MaKCkiMaJIbHOe qHCJI0 LIB0nYHbI.X Pa3pRL(OB, 
wl$po~oi i  nopOr rn 3 m c n  Kona n ~ . n .  

H c n o m s y e ~  wpec p a m e w e m  peKopna n m ~ b n r  6 n o ~ a ,  HanpnMep, 
mpec peKopna VKP041, B KasecTse napaMeTpa rrpouenypb1 KAMAK, onpe- 
nenm ero m n  B q o K e  neKnapaum I $ O P M ~ ~ ~ H ~ I X  napaMeTpoB rrpoueny- 
pbI CTIeAYIOI4iM 06pa30~:  

WITH VKP04A ? CDP ? N^ DO 

BEGIN 

WITH VKPO~A:CDP:REG^ DO 

BEGIN 

. . . 
CSR: = (CSR AND 177740B) OR 2; 
D: = AO; 

WRITELN ( ' conepxmne perncTpoB A1 , A2 = ' , A1 , A2); 
END; 

END; 

4. CTAHJJAPTHbIE llPOI'PAMMHbIE MOJJYJIM 
JJJIR EJIOKOB KAMAK 

Cosnmne cncTeMbI ~ B T O M ~ T W ~ ~ L W W  sKcnepmeHTa c n c n o n b s o ~ m n e ~  
~ ~ H H o #  MeTOnHKH Tpe6ya p a 3 p a 6 0 ~ ~ n  PflAa lTpOrpaMMHbE ~0nynef i  mII 
K%iC,llOrO 6 n o ~ a  KAMAK. M o n y m ~ n  HBnsmCR P ~ ~ A ~ ~ E J I O  TpmmHpye- 
MbIe n pa3nmb~o 06pa6aTb1sae~bIe penamopoM c~s3e i i  (LINK) nposeny- 
PbI, HCnOnb3YeMbIe B naJlbH&LlIe~ B ( P O P M ~ T ~  3arPY3KH. 

4.1. l l p o r p a ~ m b ~ e  Monynn penamnposmm nmabrx 
~ P H  OnHCaHHEi pa60~b1, KOTOPYH) IIpenCTOkiT BblnOJIHWTb K O H K ~ ~ T I ~ O ~ ~  

CA3, lTpOS3BOLUITCfl PeJXaKTkipOBmkie peKOpnOB ~ ~ H H ~ I x  KanCqOrO 6 n o ~ a ,  
BXOnflWerO B COCTaB CA3, C nOMOWH) COOTBeTCTByI04erO ITpOrpaMMHOrO 
Monyns. Ha3smne Monyns @ o p ~ n p y e ~ c s  n3 ~ a 3 ~ m m  Tnna 6 n o ~ a  KAMAK 
(5 C ~ M B O ~ O B )  , K KOTOPOMY n 0 6 a ~ m a c s  CWMBOn "E". 

AeKnapaum coo~se~cmymuei i  npouenypb1, ~ a n n c m ~ o i i  Ha s 3 b 1 ~ e  
l lac~anb,  n o n m a  conepxan ~ p n  napaMeTpa: @ahoaym nepeMeHHyro ms 
BbIBOna TeKCTOB, nePeMeHHYIO-yKa3aTab Ha C O O T B ~ T C T B Y H ) ~ ~ ~  AaHHOMy 
6 n 0 ~ y  PeKOpn ~ ~ H H ~ I X  n napaMeTp CODE Tnna CHAR, onpenasmqnii 
~b160p Onep-, B ~ I ~ o J I H ~ ~ M o ~ ~  IIpOrpaMMHbIM MOnYneM, T.K. nOMWMO 
PenaKTHpOBmIIR: PeKOpna nmHbIX (CODE = ' E ' ) , 3TOT MOAynb nonxeH 
BblTIOJlHHTb OnepWWH) biHHIJHanki3a~ peKOpna nmHbIX, H ~ O ~ X O ~ H M ~ K I  

mfl pa60Tb1 C ~ Y X ~ ~ H ~ I X  nporpaMM KOMlLIleKCa (CODE =' 1.' ) ,  a TaKxe 
PaCneqaTKy IIapaMeTpOB PeKOpnOB nmHbE Ha TepMMHaJIe (CODE = ' ,T ' ) 
ma Ha ycTpoiimse LPO: (CODE = ' L ' ) . 



nym, Hanpmep, B peKopne n a m b n r  6~10~08 THM B B B B B  

BBBBB = RECORD 
CDP : C A M A C ;  
A , B , C  : t N T E G E R ;  
D : I N T E G E R ;  

E N D ;  
BBBBBP = ^BBBBB; 

none A ~ c n o n b s y e ~ c ~ ~  WFI 0 6 0 3 ~ a u e ~ m  napaMeTpa, H ~ O ~ X O ~ I ~ M O ~ O  WFI 

HHkiI.&HaJ'IH3aI&iH 6 n o ~ a ,  a U J J ~ H T U @ H K ~ T O ~ ~ I  B H C 0603Har1- mpaMeTpb1, 
KOTOpbIe nePeCbIJI8K)TCFI B perHCTpbI 6nom BBBBB B o  Bpem ero pa6o~b1. 
~ e H T U @ k f K a ~ o p  D HCnOJIb3yeTCFI KaK yKa3aTeJIb H a  MaCCuB, me 6yny-r 
nOMeLUeHb1 pe3yJIbTaTbI 0 6 p i 3 6 0 ~ K H  n U b n t  OT 6 n 0 ~ a  @ ~ H K U H O H ~ J ' I ~ H ~ I M H  
npouenypmn. B  TOM cnyrIae cTpymypa nporpaMMb1 BBBBBE peaaKTn- 
POBWFI peKopna nmHbIx nonxHa uMen c n e n y m u u f i  BW: 

P R O C E D U R E  BBBBBE ( V A R  TF:TEXT; 
V A R  DP : BBBBBP; CODE : C H A R ) ;  

B E G I N  
CASE CODE OF 
'1' : B E G I N  

N E W  (DP); 
(* npncsoeHne n o n m  A,B,C, peKopna DPn H a u a n m b I x  s ~ a u e f i n f i ,  , 
~ o m p b ~ e  B n a n a ~ e f i r u e ~  ~ c n ' o n n s y r o ~ c ~ ~  no Y M O ~ W H K )  *) I 

E N D  (*I*); 
'E'  : B E G I N  

(* penamnposmne 3 ~ a u e H n i i  A, B, C B peKopne DP A *) 
E N D  (*E*); 

'L' sf : B E G I N  

(*  a b r a o n  naIUibIX ~3 PeKOp- DP^ B TF A *) 
E N D  (*L,T*); 

' : B E G I N  
(*  BbIBOJl ~ ~ o F I c H ~ H H ~ ~  0603HaqeH&,  H C n O J I b 3 0 B U b I X  IXPO~PBMMO~~ 

B ananore *) 
E N D ( * H * ) ;  

E N D  ( * B B B B B E * ) ;  I 

p b ~ c . 3 .  d 
tiASAJbHUE AAHHUE AllA FETHCTFOB hOHTPOllAEFA KPERTA CC1062 : 

, ---------------------------------------------------------- 
H E EPF8421 ( -LMS- )( -MSK-) 

OX ISXZCDDIFFFFF 0765432187654321 
CSR : ~~v3b:3000100100000000 DnK : OF:0000000000000000 

nocne penaKTnposmm conep-ne peKopna nmHbIx 6 n o ~ a  BBBBB 3a- 
mcbIBaeTcFI C ~ Y X ~ ~ H ~ I M H  npOrpaMMaMH B @ a h  Ha ~ c T ~ o ~ ~ c T B ~  DKl;,  HMem- 
rwii p a c r u n p e H n e  .DEF; HMFI @ h a  c o a w a m  c HaemueM peKopna n m b n r  
6 n o ~ a .  

4.2. IIporpaM~~are Monynn ~ ~ m u a n m a u u  6 n o ~ o e  K A M A K  

~ P H  HaWJIbHOM 3anyCKe CHCTeMbI W H 3 B O m C R  3aIIUCb ' B  PerHCTPbI 

~J IOKOB K A M A K  H ~ O ~ X O A U M ~ I X  HCXOPPIbIX napaMeTpoe. 3TOrO Hcnonb- 
3YH)TCFI IIpOrpaMMHbIe MOnyJIH, Ha3BmWX KOTOPbIX O ~ P ~ ~ Y K ~ T C R .  H 3  Ha3B(LHWf 

c o o T s e r m B y m L u e r o  mna peKopna nWHbIx nyTeM no6asne~u~1 cnpasa CUM- 

Bona "S". C T p o ~ a  neKnapwm n p o u e n y p b r  conepmT T O ~ K O  onm napa- 
~ e ~ p  - yKa3aTeJIb H a  peKopn nmHbIX 6nom. Ecnu PJIFI 6 n o ~ a  K A M A K  
H e  ~ p e 6 y e ~ c ~ 1  H H U U H a J ' I U 3 ~ H ,  n p o r p a ~ ~ H b 1 f i  MOnyJIb MOXeT 6 b m b  nYCTbIM. 
nuanorosb~e o n e p u n  B Monynn Tuna "S" H e  BKJI~WOTCFI. 

E l c x o n x i b ~ e  n a p m m p b r  nnfi sanncn B perncTpbI 6 n 0 ~ a  H~XOLIFITCFI B pe- 
KOpne n(LHHbIX 6 n o ~ a ,  TIMM 06pa30~, peKOpnb1 nWHbIX nOJIXIib1 6 b ~ b  

npeJJBapHTeJIbH0 l I O ~ O T O B J I e H b 1  MOnYJ'LfIMH THna "E" H 3aTeM B npOUecCe 
pa60~b1 C A 3  MOrYT YaCTHWO nu60 lIOJIHOCTbI0 H3MeHFITbCFI npHKJIaAHbIMH 

IlpOrpaMMaMH. 

B HeKoTopbIx cnyr~mx npouenypa Tuna "S" u c n o m s y e ~ c ~ ~  H e  ~ o m m  
WFI 06pa!30~~m COOTBeTCTBymLuerO MOnYJIFI B .REL-t$opMa~e, HO H B V H -  

K J I a H b I X  npOrpaMMHbIX MOnyJIRX, H W H M e p ,  npH 0 6 p a 6 0 ~ ~ e  3aIlpOCOB ripe- 

P ~ I B ~ H H F I ,  npn nonroToBKe K ~ K C ~ O ~ H U W H  B npouecce H s M e p e H m  H T a .  

B ~ T H X  cnyqamx npouenypa Tuna "So 0 6 . a e n u ~ ~ e ~ c ~ 1  c IIPHKJI~AH~IMH MO- 

nYJUiMH PenaKTOPOM C B F I ~ ~ ~  L I N K .  ~ O ~ T O M Y  npH CO3JWHHH TeKCTa W- 
U e n y p b I  THna "S" H ~ O ~ X O ~ M O  0 6 p ~ ~ b  BHHMWHe, B nepBYIO Oqepem, 
Ha  K O M ~ K T H O C T ~  n p o r p m m r .  

,&If3 06nerqwm K O M I ~ J ' I ~ K C H O ~ ~  O T J I a K H  CHCTeMbI B YCIIOBW3X OTCYT- 
C T B m  HeKOTOPbIX ~ J I O K O B  K A M A K  B KOMIIJleKCe nw C ~ Y X ~ ~ H ~ I M H  np0- 
rpaMMaMH MOXeT 6 b 1 ~ b  BBeneH P m H M  3MYnFIUHH O ~ O P Y A O B ~ H W X .  ~ P H  pa- 
6 o ~ e  B p e m i M e  B M Y ~ W H  mpeca perncrpoB KonTponnepa (CSR, D M R ,  
D H R )  H aspeca perncrpoB ~ J I O K O B  K A M A K  ( A O - A 1 5 )  cnyxe6m1e nporpm- 
MbI CHCTeMbI n @ c  nOJlMeHFnoT WpeCaMU HWeK 0 n e p a ~ ~ ~ H o f i  naMFITH, npH- 
qeM B FIqefiKe, H M H T H ~ ~ I U ~ ~ ~  perHCTp CSR, YCTaHOBJIefibI Pa!3PFIJJbI "Q" 
H "X". ,&IR HeKOTOPbIX ~ J I O K O B ,  KaK, H a v H M e P ,  WFI 6 n o ~ a  mMRTEi 

~ ~ 0 0 0 1 ~ 1 ,  3 T O r 0  HenOCTaTOYHO, T.K. IIpOBepKa HCnOJmetiWf K O M W  

F241F26, m~e3morrmx p e m i ~  pa6o~b1 6 n o ~ a ,  ~ ~ O ~ B O L U I T C F I  no COCTOIMHK) 

r u e c m r o  pa!3pw perncTpa COCTORHWX 6nom. B T ~ K H X  cnyqmx B pemMe 
~ M Y ~ W H  n o n m b ~  6bm 0 6 o i i ~ 4 e ~ b 1  onepaurn nposepKu Tex ycnosui3, B ~ I -  

nometine ~ o ~ o p b n r  B  TOM p m M e  H ~ B O S M O ~ O .  k i ~ m ~ a ~ o p o ~  pemMa 
~ M Y ~ R U H H  MOXW c n y m  n o r m e c r c m  nepeMwHm, s ~ a r l . e ~ u e  ~ o ~ o p o a  
M O ~ O  B ~ I Y H C ~ H ~  C n e A y l o u e f i  uHcTpymeii: 



m a r e H n e  6yneac~oii n e p e ~ e ~ ~ o i f  EMULAT = TRUE c o o T s e r c m y e T  p e m i M y  

3MYJIFIUHH, T.K. P 8 3 p m b I  BITABS B 6aiiTax "M" PeKOpAOB K O H @ E ~ I ' ~ P ~ H H  

Coo~BeTcTByIo ryHx  ~ ~ O K O B  C A 3  yCTi3HaBJIHBaK)TCR n p H  BKJ'IIoqeHnH p e m m  
3MYJIHUHH. 

4.3. I I p o r p a M ~ ~ b ~ e  M o n y n a  o 6 p a 6 0 ~ ~ s  n p e p b m m d  OT KAMAK 
&m p a 6 0 ~ b 1  c 6 n o ~ a ~ a  KAMAK B p e m l r r e  rmepaum sarrpoco~ npe 

pbIB8HHR C03naK)TCFI IlpOrPaMMHbIe MOWJIH 0 6 p a 6 0 ~ ~ ~  ITpepbIBmWR. Ecnn 
B PeXUiMe ITpepbIBaHLiU p a 6 o ~ a e ~  T o m K O  O m  &OK A m H O r O  T U m ,  Ha3Ba- 

HHe C O O T B ~ T C T B ~ I ~ I U ~ ~ ~  IIpOrpaMMbI MOXeT 6 b ~ b  0 6 ~ 8 3 0 ~ 8 ~ 0  H3 H X i B m m  

m a  p e K o p n a  n m ~ b n t  n o 6 a ~ n e ~ n e ~  c n M B o n a  "I" (INTERRUPT), HO, 13006- 

W e  rOBOPR, COCTaB CHMBOJIOB AJlR H83BmliR TaKHX W r p a M M  B CHCTeMe 

nQC npons~one~ .  
C T ~ O K ~  peKJ'IaparmH npOUeaypb1  06pa60~m n p e p b I B W l l R  COAepmiT 

OAHH W p a M e T p  - YKXiaTWb H a  peKOpA A8HHbIX 6 n o ~ a :  

PR0CE;DURE BBBBBI (DP:BBBBBP); 

Tpe60swm K a n r o p m M y  0 6 p a h ~ ~ a  sarrpoco~ n p e p b m m m  onpe- 
AWRIoTCR KOaKpeTHbIMEi YCJIOBliRMM 3KCIlepEiMeHTa. 0 6 b m H 0  npEi C 0 3 n a H m  

TeKCTa ~ 0 0 ~ e T ~ T B y I o ~ e i i  npOUenypb1  H ~ O ~ X O A H M O  0 6 p m T b  BHEiMcuIUe, 

B llePBYIo O s e p W ,  Ha  KOMllaKTHoCTb ITPOTPaMMbI, T.K. ITpOrpaMMbI o6pa- 
~ T K H  n p e p b r a m ~  n o n m b ~  ~OCTORHHO H a x o m b c R  B o n e p a m ~ o i i  m m T a  

3BM. 
n e p e ~  HarIanOM p a 6 o ~ b 1  H a 9  K O H K ~ ~ T H O #  CUCT~MO# ITpOrpaMMnCT C no- 

M O u b I o  Y ~ O M R H ~ T O ~  BbIIIle ITpOrpaMMbI CC OllHCbIBaeT AILHHbIe &ilR ~ ~ O K O B ,  

rexiepappuwx s a n p o c b ~  n p e p b m m m .  CTPYKTYP~' STUX ~ W H ~ I X  ( ~ n n  p e  
K o p n a  ACTBLK) n o K a 3 m a  H a  pac.3. B nam~ei iure~ s T a  m+op~aum ac- 
n o n b ~ ~ y e ~ c ~  c n y x e 6 ~ b 1 ~ a  n p o r p a M M a M n  npn @opmposmnn mcnenepa 
n p e p b r n m n i i .  

Qop~nposmne nncnemepa sanpoco~ n p e p b m m a i i  OT O ~ O P Y A O B ~ ~  

KAMAK BbInOJIHHeTCR a B T o M a m e c m  C ~ ~ X ~ ~ H ~ I M H  n p o r p a M M a M a  KOM- 

m e K c a  A@C ( M o n y n b  INIFIX) nepen H a r W O M  pa60Tb1 ITPHKJ'IWbIX npo- 
r p m l r r .  K MOM~HTY n e p e n a r I n  y n p a s n e H n R  nm6oii 113 n p o r p a M M  o6pa6o~m 
3allpOCOB lTpepbIBiuIUR 3THM AEiCIIeTYepOM ( P O P M H ~ Y ~ T C R  OnepaIpiOHHaR 

06c ra~oa~a ,  06ecne~nsamrua~ p a h ~ y  npOrpaMMb1 o 6 p a 6 0 ~ ~ a  n p e p b r s a -  

HWR. B (PFICLZHH n n c n m q e p a  sxonm T a K m e  c o x p m e H s e  conepxmm B c e x  

perHCTpOB rIpOUeCCOpa nepen BbI30BOM npOrpaMMb1 O ~ ~ ~ ~ O T K H  3 a p O C a  

n p e p b ~ s m m  a ax B o c c T m o s n e H a e  nocne ~ o s s p a ~ a  rn 3~0if n p o r p m ~ b ~ .  

PeI'HcTpb1 K ~ ~ ~ T - K o H T ' o J I J I ~ ~ ~ ,  B IIilCTHOCTH, P e r H C T '  CSR, AEiCneTrIep ripe- 

p b ~ ~ m n i i  H e  COXPW~T, n ero coxpmmae, ecna  TO H ~ O ~ X O ~ M O ,  nonmo 
6 b r n  BbIllOJIHWO n p o r p a M ~ 0 k  o6pa6o~m 3anpOCOB npepbIBaHWR. 

Bperm XOnOCTOrO WKJ'Ia pa60Tb1 CEiCTeMbI O ~ C J I Y ~ ~ B ~ H W R  3alTpOCOB 

n p e p b m m s i i  c o c T a s n R e T  H a  3BM mrra CM-3 <I20 MKC. Ecnn  an^ p e r u e H m  

KOHKP@THO# 32l,t(aqIi H ~ O ~ X O ~ H M ~ I  ITpeAWbHbIe BpeMeHHbIe XapaIWepHCTHKFi, 

COOTBeTCTByIoIUHe R p O u e n y p b I  06pa60~m 3allpoCOB IlpePbIBruIHR MOrYT 

6 b 1 ~ b  n o m i o m I o  ma r a c T a m r o  ~ a n n c m b ~  Ha  ~ 3 b 1 ~ e  a c c e ~ h e p a  a nonrcnm- 
WHbI K COOTBeTCTBYIoIUHM BeKTOpaM, M m Y R  @Cnt?lTep CUCTeMbI A W .  
IIpa  TOM M O ~ O  wecm, n ~ o  sperm xonoc-roro uama npa nepexone Ha 

acce~6nep c o K p a m c R  M m e e ,  s e M  B @a pa3a. 

4.4. @ ~ H ~ U O H ~ T I ~ H ~ I ~  l l P 0 U e ~ y " b I  

Pa60~a  c 6 n o ~ a ~ a  KAMAK B n p a K n m b n r  n p o r p a M M a x  cncTeMbI 

aBToMaTki3aIWH 3 K C l l e p H M e ~ T a  BbUWIeHa B OTnWIbHbIe ( P ~ H K I C H O H ~ ~ H ~ I ~  

npOUenypb1,  npHveM AJlR O m o r 0  & O K ~  MOXeT CYWeCTBOBaTb HeCKOnbKO 

T a m x  npoqenyp, H a n p m e p ,  wwne p a 3 ~ b 1 ~  p e r a c r p o B  &om, 3 m c b  B pe- 
tr rHCTPb1 6 n 0 ~ a  H T.R. ~ P H  CO3nmHH @ Y H K U H O H ~ J I ~ H ~ I X  npOUenYp  uenecoo6- 

pamo ~ b r n o m i ~ ~ b  c n w y I o u n e  ~pe6oemm: 
1) Mcnorrasoesn p e K o p n  nmmnr &om, B racmocm, 06paue1ae 

K PerHCTpaM 6 ~ 1 0 ~ 8  OCYueCTBncITb C llOMOWbH) p e K O p n a  K o H @ l i r y p ~ k i ,  

Q ~ O ~ H ~ ~ ~ H H O ~ O  ~ ~ ~ W T ~ @ H K ~ T O ~ O M  CDP p e K O p n a  JJaFIHbIX. 

2) M c K J ' I I ~ ~ I z I T ~  HCnOlIb30B8HRe m 0 6 W I b H b 1 ~  llepeMeHHbIX llyTeM BWIIo- 

qeHnR H ~ O ~ X O ~ ~ M ~ I X  napaMeTpOB B cnwco~ @ o p ~ a n b ~ b ~ x  n a p a M e T p o s  

n p o u e n y p b I .  
B ~ I ~ o J I H ~ H H ~  3THX Tp€?60Bmkifi nO3BOncIeT uC?Hofi He3HarIkiTenb~0fi 

IlOTepki CKOpOCTHbLX X a p a K T e p R a H K  0 6 e c n m m b  nOnHyJ0 IIpeeMCTseHHOCTb 

( ~ ~ H K u ~ ~ o H W I ~ ~ ~ ~ I X  l lpOUeRyp OTHOCATeJIbHO U ~ M ~ H M H ~  cnoco6a KOMMYTB- 

IW KoHTpOnnepa  ~ p e i i ~ a ,  nosau~a  p m M e W e H m  6nom B ~ p e i i ~ e ,  a T a x x e  

IlpeeMCTBeHHOCTb npOrpaMMHOr0  o6ecnmma~ W R  pa3HbIX llpHKJ'IWHbIX 

CaCTeM. 

Bsenenne o m c a ~ ~ o i 4  ~ 0 n y J l b ~ o G  O p r W H 3 a W M  nO3BOnKnO IlOCTpOkiTb 

c n y x e 6 ~ b 1 e  n p o r p a r d ~ b ~ ,  s b ~ n o n m ~ o u w e  cnenymuuie @ y ~ l a r m :  
-A.BT~MaTkfqecKMfi (MU - no npM~a3y - ~ B T O M ~ T I ~ ~ I ~ ~ O B ~ H ~ I ~ ~ )  

c60p YnpaElncIIoIUUX m p a M e T p o B  R,llR B c e x  6~10~08 K M A K ,  BKTIIOYeHHblX 

B K O H @ H ~ ~ P S U I ~  CA3. 
- 3 a m c b  y n p a s n c ~ l o r u ~ x  napaMe-JpoB BO B c e  6 n o ~ ~  KAhlAK, n m m -  

WHHbIe B K O H @ H ~ Y P ~  CA3, nepen HaYrtlOM et? p a 6 o r b l .  

- A s m ~ a ~ n v e c ~ o e  @ o p ~ ~ i p o s m ~ i e  nMcnewepa n p e p b m m ~ i R .  



- ~ M Y J I R U H H )  OTCYTCTBYEOLUHX ~ J I O K O B  K M A K  C LWIbIO o6ecne~e~m 
K O M ~ W I ~ K C H O ~ ~  OTnWJKH CA3  B YCnOBWXX OTCyTcTsWi YaCTki 06opynosmm 
K A M A K .  

Cnyxe6~b1e nporpaMMbI o6nanam cnenymrrurmi CBO~~CTEI~MU:  

- P~ccuHTII~I~I  Ha pa6o~y C CHCTeMaMH O ~ % ~ M O M  A 0  4 npOrp8MMHO 

ynpa8nReMbIx K P ~ ~ ~ T O B .  

- M o r y ~  H C ~ O J I ~ ~ O B ~ T ~ C F I  B p m M e  ~ ~ B M H Y ~ C K O ~ O  pacnpenenenm 
naMRTIi/*/ HnH K a K  0 B e p n e f i H b l e  CerMeHTbI. SJIWoAapR 3TOMY BCe n0n- 
rOTOBUTWTbHble O n e p W U  no IIpklBeneHm K A M A K a 6 o p y n o ~ a m a  CA3 
B pa60mcn0~06~0e CocToRHue H e  npmom~ K pacxony o n e p a ~ m ~ o f i  na- 
MRTH H a  3TWe BblllOJYHeHwR O C H O B H O ~ ~  pa60Tb1 CA3. 

- ~ ~ 8 ~ ~ 8 H ' I l i b l  K H3MeHeHURM MeTOnHKH KOHKPeTHOrO 3KCnepHMeH- 
Ta. npH H3MeHeHHRX Y KOHTPOnJIePOB K P ~ ~ ~ T O B  H a 3 ~ a U e H d  6 a 3 0 s b n r  PerHCT- 
p o ~ ,  cnoco6a p a 3 ~ e u e ~ w ~  ~ ~ O K O B  B ~ p e h a x ,  cocraga ~ ~ O K Q B  K A M A K  
B K O H @ H ~ ~ H H  C A 3  H e  Tpe6yeTcR HHKaKWX U 3 ~ e H e H U f i  B nprpaMMax, 
06ecnew~aromux npHseneHue 060pyl~o~axim K A M A K  B p a 6 o u e e  cocroa- 
Hue - nonamwo oTpa3uTb mi H ~ M W ~ H ~  B @ a i i n e  omcanm ~ o ~ @ u r y p a -  
mu nyTeM c o o m m c m y m u e r o  nuanora c n p o r p a M ~ ~ k  C C .  

B ~ a c ~ o ~ x u e e  spem no nmsoti MeToaHKe Hamcaxio nporpmmioe 
06ecnese~ue m~ cnenymumx 6 n o ~ o e  K A M A K :  

Tun 6 n o ~ a  H a 3 ~ a u e ~ u e  C c b r n m  

B O A 0 0  
B U F U O  
V K P 0 4  
B C O O O  
KI029 
K I  1 lK 
K C 0 1 3  
Z U 4 K O  
ZUOOO 
Z U 4 K O  
C C 1 0 6  

~ P ~ K T H K ~  nOKa3aJ'la, YTO HaJ'lHYHe rOTOBOr0 MOnyJlbHOrO npOrpaMMH0- 
ro 0 6 e c n e c r e ~ w ~  K A M A K  cyrrlecTeeHHo CoKpartraeT o h e ~  pa60.r npu MOW- 

@ H K ~ U Z M  3 ~ c n n y a r ~ p y e ~ b 1 x  urn  c o ~ n a ~ r n  HOB~IX s epcd  ll0 CA3. 
OnucaH~m o p r a ~ n 3 m  n p o r p a r m n i o r o  06ecnenen~~ K A M A K  ucnonb- 

3oBaHa npu C03nijIUiH HeCKOJTbKHX BePC& no CA3 mR YCTaliOBKH M m O -  

yrnoBoro paCCeRHwR H ~ ~ ~ ~ o H o B / ~ ~ /  , CHCTeMbI C perucrpawek MHOrO- 

MePHblX n W b I X  Ha M ~ H U T H O ~ ~  neHTe H B HeKOTOpbnt npyMX pa6o~ax / '~ / .  
C03n~Hble  CHCTeMbI HCnOnb3YH)TCR B 3KCnePKMeHTaX. 

Bce npOrpaMMHOe 06ecneqe~ue HallUCIIlIO Ha  H3bIKe HacKaJIb-1 
B OC RT-11. SJ, V.5 u n p e m a 3 H a u e H o  ma pa6OTb1 C KOHTpoJlnepoM K p d T a  

114-17/ 

B 3aKnIoYeHUe aBTopbI B ~ I ~ ~ ~ K ~ I O T  6naronap~omb O.A.O~JIOBO# 3a 
pa3pa60~~y  l l p o u e n y p  BBOna n-bIx, U C n O n b 3 O B 8 H H b ~  HaMU BO BCeX m a n o -  

I. Hamcpaii H). OWIN, 110-81 -425, .@6na, 1981. 
2. E a n y ~ a r . ,  C m m a m  HM. npozpmmupoeanue, 1987, N04, c.79. 
3. Epma~oe B.A., 3 ~ ~ u n  r.H. C006yenue O m H ,  13-1 2718, ,4y6na, 1979. 
4. E u a y ~ a  r. Coo6wenue O m H  110-84-789. .@6na, 1984. 
5. Cupo~un A.lI C006wenue OHAH 11-84-1 23, ,4y6na, 1984. 

11 6. Bazoe B.A. u dp. Coo6yenue 0kMH P3-82-770, .@6na, 1982. 
7. Eapa6aut N.n. u dp. Coo6yenue OkWH 10-84-158, &'6na, 1984. 
8. Bazoe B.A. u dp. Coo6yenue 0 h Y H  PIO-86-562, Ay6na, 1986. 
9. n e ~ e e  n. ,  Cudopoe B. T. Coo6wenus ObYH 1 O-81-166, Jy6na. 1981. 

10. Cemenoe H).E., n o p m b e  P., Yenno~oe an. Coo6wenue 0 m H  13-81-271, Ay6na, 
1981. 

I I. Xypaenee H.N. u dp. Coo6yenue O w B  I W 7 5 4 ,  ,Uy6na, 1975. 
12. Epma~oe B.A., 3umun r.H., Ko6epud3e E.A. CooGwenue 0 b Y H  PI 3-80591, Ay6na. 

1980. 
13. Epma~oe B.A., 3umun r.H. Co06wnue OHHH 10133-1 94, .@6na, 1980. 
14. Ball F. et al. CERNNR, CAMAC NOTE No. 43-00, Geneva, 1973. 
15. Xpywee C.H. u dp. 0630~ L&YW T33K17. M.: npu60poc~poenue, 1979. 
16. Hn~epcjeiic CM-3 - KAMAK Tuna 106A, 106E. H ~ c ? ~ ~ K ~ u R  no 06cnymuewuro 

32 776400010-002. ZZUJ 'FOLON", ZPE 02-6 73. Bapuuea. 
17. M A K - C U C T ~ M ~ Z  asTomaTU3ayuu 8 3K~nepUhfe~TUAb~oii 6uonozuu U ~ e d u y u ~ e .  

nod ped. Hec~eproeuna H).E. Hoeocu6upc~: Hay~a ,  1978. 
18. h o e  B.A. u dp. 3ne~rponnm annapavpa ycTanoeKu manoyznoeozo pacceRnuR 

neiirponoe na wnynbcnom peaKTope HEP-2. B KH.: Tpydbl XI Mdynapodnozo 
cu~no3uyma no ~depnoic WeKTponuKe, Epanrixaea 83, OHJIH, ,413, 84-53, ,4y6na, 
1984, c.304. 

19. Andpeee A.H. u dp. CooBwenue OHAHP13-87-914, ,4y6na, 1987. 
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