


1. Beenewne 
P a s e n ~ n e  MeTonnKn nposenennn cospemennoro PbnsnrecKoro 

3 ~ c n e p n ~ e n ~ a ,  ycnoxneene 3KcnepnMenTanbnt.u ycTanosoK n 
ncnonbsyeMoR 3nerc~poneocl annapaTypb1 npnsonnT K TOMY,  TO 

yeennrneaeTcn noToK perncTpnpyeMocl 3KcnepnMenTanbnoA nnPbopMaunn, 
yeennrneaeTcn KonnrecTso perncTpnpyeMbu n ynpaennembrr napaMeTpos, 
6onee cnonnbrmn cTanosnTcn 0 6 b e ~ ~ b l  ynpasnennfl, npnqem s a r a c ~ y o  onn 
MoryT naxonnTbcn na s n a r n ~ e n b n o ~  paccTonnnn npyr OT npyra.  Bo 
epeMn nposenennn 3KcnepnMenTa n no e r o  oKonqannn ~ p e 6 y e ~ c f l  6onee 
cnoxnaa 06pa601~a nannbu. B nocTaTorno cnoxnbu cncTemax 
a s ~ o ~ a ~ n 3 a u n n  3 ~ c n e p n m e n ~ o s  c noMombo onnoR 3 B M  sbmonnenne Bcex 
H ~ ~ X O ~ ~ M ~ M  onepauncl 0 6 e c n e q n ~ b  ne ace rna  ~ o s ~ o x n o .  O n n n ~  n3 
MeTonos xomnnerccnoro pemennn s a n a r  a s ~ o m a ~ n 3 a u n n  cnoxnblx ycTanosoK 
nsnneTcn co3nanne pacnpenenennbn cncTem. B nacTonluee speMn nx 
p a 3 p a 6 0 ~ ~ a  cocTasnneT onno n3 6b1c~po  pa3snsaamnxcn nanpasnennfi s 
o 6 n a c ~ n  a s ~ o m a ~ n 3 a u n n  naepno-mnsnqec~nx 3 ~ c n e p n m e n ~ o e .  

B nannofi p a 6 o ~ e  Ha npnmepe pacnpenenennoR cncTemb1 
a e ~ o ~ a ~ n 3 a u n n  3 ~ c n e p n m e n ~ o s  nnn cnenTpomeTpa nonnpn3osan~brx 
HenTponoe CnH-1 [ I ]  06cyxnao~cn  sonpocbl co3nannn nporpammnoro 
06ecnerennfl CBfl3n. M 3  o c o 6 e n ~ o c ~ e R  3TOn CnCTeMbl OTMeTnM CneAYDolne: 

~ ) C O B O K ~ ~ H O C T ~  CBfl3aHHblX KOMnbDTepOB nCnOnb3YeTCfl Anfl 
pemennn onnot? 3anaqn : 

2 ) c n c T e ~ a  AennTCR Ha pfln I ~ 3 ~ l l l b 1 0 1 L C I I C  I  IlSKlUIII\ I I 0 , l L I I C  I  C b l ,  KaXLIaR 
n3 KOTOpblX BbmOnHReT OnpeAeneHHblFI na6op mYHKUnfi CaMOCTOflTeJlb~O, a 
racTb @YHKUnR s o  ~ 3 a n m o n e ~ c ~ s n n  c npyrnmn noacncTemamn: 

3 lynpasnenne nMeeT neuen~pann3osan~b1 t?  x apaKTep. 
TaKan oprannsaunn cncTemt.1 a s ~ o m a ~ n 3 a u n n  n o 3 s o n n e ~  y s e n n r n n  

HaAeRlHOCTb pa60Tbl nan6onee CnORlHbn YCTaHOBOK, COqeTaTb B 0 3 M O I H O C T b  

ynpasnennn n pa6o~b l  noncncTemb1 e aeTonomnoM pennme n s KarecTse 
racTn onnot? 60nbmofi C W C T ~ M L I .    TO Banno Ha pasnnrnb~x 3 ~ a n a x  
p a 3 p a 6 o ~ ~ n  nnn MonnenKaunn cncTeMb1, a TaKne Ann nananKn annapaTypb1 
nepen n3mepennnmn, KonTponn npaennbnocTn ee  p a 6 o ~ b 1  s o  spemn 
3 ~ c n e p n ~ e n ~ a .  nnorna nnn asTonomnofi pa60Tbl c onpenenesnofi 
noncncTemoR. flor?~mo 3 ~ 0 r o  TaKan pacnpenenennan cncrema moneT 6bmb 
BKJIDqeHa B KaqeCTBe nnnnero ypoenn 6onee obwnpnot? nepapxnrecKofi 
CnCTeMbl. 



2.06mafl opra~nsaunf l  cncTemL.1 
Cnc~ema ae~oma~nsaunn  a~cnepnmen~oe na CnH-1 nocTpoena na 

6a3e coennHennbn nnnnflmn ceasn mn~po-3BM CM-1300, K-1520 [ I ] ,  
mnnponpoueccopnbn tioHTponnepoB KMlZMAK - KKMn [ 2 ]  n annapaTyp61 KAMAK. 
Jlornsec~afl  cxema coennHeHnfl tfomnbwTepoe B cncTeme npencTaanena na 

napame~pamn Mnoro~ananbnsm 
3 ~ c n e p n ~ e n ~ a n b e o n  anannsa~op 

YCTaHOBKH ( KKMn 1 

nornsec~a f l  cxema coennneHnfl 
KonnbwTepoe B pacnpenenesson 
CnCTeMe aBTOMaTn3aUHH 
3~cnepnmen~oe Ha cneKTpomeTpe 
CnH-1 

Conepnanne npnrtnannsu: onepaunn, ssmonnReMslx B cncTeme 
p a s n n r n s ~ n  3BM,onncano B p a b o ~ e  [I]. O ~ m e ~ n m  TaKne, s ~ o  Kaxnafl n3 
noncncTem, nso6paxenna~1 na cxeme npnmoyronbHnKom, ssmonnReT snonne 
onpenenennbm nabop npnKnannbn onepaunn, ncxonn n3 CocTaea 
nonKnwsennoA K nen annapaTypsl n eosnonennsn BynKunA. nw6afl 
IlOZICHCTeMa MOBBT p a 6 0 ~ a ~ b  aBTOHOMH0 U B KOMnneKCe C OCTanbHblMn 
noncncTemamn. Ha ypoeHe npnKnannoro nporpammnpoeannfl monno 
npenycmoTpeTb nx s s a n ~ o n e n c ~ s n e .  Ocnosna~ nporpamma aKcnepnmenTa 
MOXeT p a 6 0 ~ a ~ b  Ha OnHOM H3 KKMn ( 0 6 ~ ~ ~ 0  B MHOrOKaHaJlbHOM 
a ~ a n n s a ~ o p e ,  TaK KaK cocTae e r o  annapaTyps1 n o s s o n ~ e ~  ssmonHnTb 
OcnoeHYW @YHKUWD B 3~cnepnmen~e - naKonnenne n coxpaneKne 
CneKTpOMeTpnqeCKOA ~ H B O ~ M ~ U H H ) .  ABTOHOMH~R p a b o ~ a  noncncTem MOXeT 
ocymecTenflTbcfl B pennme ynanennoro ynpasnennR sepes nnnno c s ~ s n  
nnbo ynpaenennfl OT HenocpencTsenno nonKnosennoro Tepmnnana. 

llnfl c o s n a n n ~  npnKnannsn nporpamm na KKMn nnfl nposenesnfl 
KOHKpeTHbIX ~ K C I I ~ ~ ~ I M ~ H T O B  IIOJI~JOB~T~JIW npeZlOCTaBJlfleTCfl 
nHTepnpeTnpyembm flsbm MCL [3 ] .  Bce onepaunn nnfl ynpasneHnfl 
3KC~epHMe~Ta~b~bIM 06opynoeannem t i  obecnesennfl B3anMOneRCTBnfl 
nOLlCUCTeM peaJlti3OBaHbl B Bnne OTnenbHblX KOMaHn MCL. 

Paccmo~pnm cnocob peannsaunn onepaunn, npn esmonne::nn KOTOP~IX  

n c n o n b ~ y w ~ c ~  nnHnn ceasn, a TaKxe ocnoensre npnnunnsl oprannsaunn n 
B3anMOZIef?CTBnfl COOTBeTCTBYEmnX IlpOrpaMM. 

3. n p o r p a ~ ~ b l  CBfl3H KKMn n K-1520 
m ~ p o - 3 B M  K-1520 c o e n u ~ e ~ a  c  KKbln q e p e s  na-  

p a n n e n b ~ ~ n  1 6 - p a 3 p ~ ~ ~ ~ j l  w ~ ~ e p @ e i l c  w p a b o ~ a e ~  B n o n q u t i e ~ ~ o ~  

pennme KaK nocTaTosno cnonnoe ncnonnnTenbnoe YCTPO~?CTBO.  nnfl 
K-1520 cosnana cneunanbnafl nporpanna, KoTopafl sanncana B nn3Y n 
n03BOJlfleT YnpaBnflTb MeXaHH'IeCKHMM YCTPORCTBBMH CneKTpOMeTpa. 
Komanns~ ynpaenennfl sTa nporpamma B paborem pe%nme npnnnmaeT n3 
JlHHHH CBfl3H OT COOTBeTCTBYWmerO KKMn. Kannafl KoManna 3aKOAnpOBaHa 
B enne naKeTa nnnnon 4 6 a A ~ a  (pasmep naKeTa ecerna I n ~ c n p o e a n ) .  
Q o p ~ a ~  nepenaeaemoro naKeTa npnsenen e npnnonennn 1. O T B ~ T  06 
ynasnom nnn neynasnom ssmonnennn sanannon Komannsl nporpamma Ha 
K-1520 nepecslnaeT no nnnnn ceflsn 0 6 p a ~ n 0  B snne naKeTa TaKoki me 

c ~ p y ~ ~ y p u  n pasmepa. Ecnn nponsomna omnb~a B npouecce ssmonnennfl, 
TO B oTeeTnom naKeTe ConepnnTcfl K O ~  omnb~n. 

Onepaunn ynpaenennfl mexannsecKnmn ycTpoRcTsamn cnenTpomeTpa 
npenycmaTpneawTcfl B nporpamme 3~cnepnmen~a.  KoTopan BbmonnfleTcfl na 
KKMn monynfl ynpaenennfl napameTpann. 3 ~ n  onepaunn peannsoeans~ e 
snne nnTepnpeTnpyembu: Komann B cncTeme HCL [ 3 ] ,  non ynpaenennem 
KOTOPO~? p a 6 0 ~ a e ~  KKMn. Bsmonnenne Komann MoneT 6brrb nnnunnpoeano B 

nnTepaKTnsnon pexnme nnn n3 nnTepnpeTnpyemoR nporpammsl 
3~cnepnmen~a.  Cnnco~ Komann ynpasnennfl MexannKoR cneKTpomeTpa 
npnsenen B npnnonennn 2. Ha spemfl oTnannn nporpamm nnn nananKn 
annapaTypsl K KomnbwTepy K-1520 m o ~ n o  nonKnosnTb TepMnnan n 
YnpaBnflTb nM B HHTEPaKTHBHOM PeXnMe. 

4.ilporpamma CBRJH neyx KKMn 
KKMn menny ~ 0 6 0 ~  coennnensi sepes nononnnTenbnbm 

nocnenoaaTenbnba Kanan csflsn, K O T O ~ L ~  sapesepenpoean B KKMn [31 
nnfl csasn c npyrnmn 3BM. 

flpn ssmonnennn onepaunn ceflsn nsyx KKMn senymnm ecerna 
RsnfleTcfl KKMn B KpeATe mnoroKananbHoro.anannsa~opa. B namflTb 3 ~ o r o  
KKMn sarpyxae~c f l  ocnoenafl nporpamma z~~cnepnmen~a,  B KOTOPOR M O ~ H O  

npenycmoTpeTb nepenasy sanannfl npyromy KKMn na ycTanoeKy 
onpenenennsn ~ ~ n s n s e c ~ n x  napameTpoe nnn ycnosnf? Ha obpasue, a TaKm 
~ o s m o x n o c ~ b  cnsxponnsaunn nporpamm, pabo~awmnx B pasnsrx KKMII. l l n ~  
uenen KommynnKaunn B onepaTnenoR namnTn Kamoro  n3 
ssanmonencTBywmnx KKMn sslnenensl obmne 6nonn nannslx, nocTyn K 

KOTOPblM OCYmeCTBnfleTCfl nocpeilCTBObl Cl~'?lIkIaJlbHblX nHCTPYKUWf? 



n3sota MCL (CM. npnnoxenwe 31, K O T O P ~ E  II0380JIRDT npoqecTb n 
sanwca~b 6 n o ~  nannsn. B nporpamme MCL 3 ~ n  6 n o ~ n  npencTasnenb1 B 

Bwne maccnsa qncen Tnna REAL nnnnon B 64 snaqenwn. 
B OAHOM K K M  BbIAeneHO ABa TaKUX 6 n o ~ a ,  KaXnbm n3 KOTOpblX 

0Tsesae.r cocTonnna onnoro K K M .  Ha3naqenwe nepssn nsyx nqeeK B 

O ~ U U X  6 n o ~ a x  AaHHblX OTBeAeHO Ann cnyme6noro wcnonbsosanwn, a 
nasnaqenne ocTanbnsn RqeeK B  TOM 6 n o ~ e  onpenenneTcn nonb3osa~enem 
npn cocTaenennn nporpammsl ~ ~ ~ c n e p n ~ e n ~ a .  nepean nqenKa w 3  qncna 
sapesepewposannsn nnfl cnyne6noro nonbsosannn conepxnT  on omn6rw. 
a BTopan - nomep CTPOKW wnTepnpeTnpyemotl nporpammsl Ha n3bme MCL, B 

p e 3 y n b ~ a ~ e  ssmonnennn K O T O P O ~  npowsomna omn6ra. C nomomba  TUX 

nByX H'4eeK nOJlb3yRCb KOMaHAaMU MCL IlpOrpaMMa B OAHOM KKMn MOWT 
npOqeCTb o6mnpl 6 n o ~  AaHHbM W 3  npyroro KKMn n OnpenennTb, p a 6 o ~ a e r  
nnn neT B nem nporpamma wsmepennpl. TaKnm c n o c o 6 o ~  moxno o6ecneqn~b 
ycToplqwsoe ssanmonenc~~ne neyx nporpamm. 

Paccmo~pnm cnoco6 ssanmoneplc~snn nsyx KKMn Ha npnmepe. 
B o - n e p ~ b ~ ,  B KaRAOM 6 n o ~ e  llOJlb30BaTeJlb ( ~ B T O ~  npOrpaMMh1 
3 ~ c n e p n m e n ~ a )  BslnenneT nse nqemn nnn O ~ ~ C I ' I ~ ~ ~ H ~ I R  cnnxponn3aunn 
onepaunn sTennn n sanwcn o6mnx 6 n o ~ o e  B npwrnannon nporpamme. 
H a s o s e ~  nx F l a g l  ( nnn sanncw) n Flag2 ( nnn q ~ e n n n ) .  Bo-BTOP~IX, nng 
onepaunn c o6mnmw 6~10Ka~t.i nannsn HYXHO sslnennTb B npnKnannon 
nporpamme maccne pasmepom s 64 swcna ( n y c ~ b  on 6 y n e ~  nmeTb nmfl R ) .  

nonomenne F l a g l  w F lag2 B maccnse nonxno 6bmb @nrcnpoeannslm. 
Ann TOTO, ~ ~ 0 6 b l  nepenaTb B monynb ynpasnennn napameTpamn 

sananwe, B nporpamme 3~cnepnmen~a B mnoroKananbnom anannsa~ope 
cnaqana neo6xonwmo npenycmoTpeTb sanwcb nymnsn nnn ssmonnennfl 
3ana~aemon onepauww nannhlx B ssmenennstn maccns R nonoxenne 3 ~ n x  
3naqennn B MaccnBe nonxnsr 1 t 3 ~ a ~ b "  06e ~ s a n ~ o n e n c ~ s y a u n e  nporpammsl. 
3aTem HyXHO YCTaHOBnTb F l a g l  ( ~ P W C B O W T ~  C O O T B e T C T B Y l o l l I e M Y  3neMeHTY 
maccnsa I ) ,  sanwca~b maccws R B o6mnn 6 n o ~  nannsn Komannopl WRREC R 

n nepenaTb 3101 6 n 0 ~  c nomomba Komannbl SENDB B ~ p e P I ~ - n c n o n n n ~ e n b .  
n0cne 3 T O T O  B UWKne SnTaTb n0 KOMaHAe RECVB o6mnn 6 n o ~  AaHHblX n3 
monynn ynpaenenwn napameTpamn 3~cnepnmen~a,  nepenaean e r o  B 

MaCCnB R KOMBHUOR RDREC, rAe OH CTaHOBnTCR AOCTYnHbIM aHann3a 
npwKnannon nporpammopl n ananwsnpoea~~ F l a g l .  U n ~ n  BsmonnnTb no Tex 
nOp, n0Ka F l a g l  CTaHeT paBHbIM 0 (310 6 y n e ~  03HaqaTb, 9 T O  3aLlaHne 
npnnflTo n npoqnTano nporpammopl monynn ynpasnennn napame~pamn). 
C O O T B ~ T C T B ~ H H O  IlpOrpaMMa B 3TOM MOAYne AOnXHa '4nTaTb o6mnpl 6 n o ~  
UaHHblX A0 TBX nOp, nOKa TaM IlOflBnTCfl F l a g l = l ,  b i  nOCne TOrO, KaK 
IlepeUaHHble ni2HHble IlpOqnTaHbl, 06~ynnTb ErO t l  BbIIlOnHnTb 3aKa3aHHYI) 
0nepal;irH. 

Ananornqnsm cnoco6o~,ysn~bman, STO onnn KKM scerna naccneen, 
MOXHO IlpenYCMOTpeTb OTBeTHyD nepenaqy, HO nnn C H H X P O H H B B l l H H  

wcnonb3oBaTb npyron m a r .  Hanpnmep, oprannsyn B npor pame KKMn 
MHOrOKBHBJlbHOrO aHanU3aTOpa 'ITeHne 06mero 6nora UaHHbU n3 KKMn 
Monynn ynpasnenm napaMeTpaMn (~omanna RECVB) B unrne,  onn no 
ananw3nposa~b Flag2,w ecnn OH pasen 1, TO  TO o s n a r a e ~ ,  rTo 
nepenanbl AaHHbE, KOTOpbE Tpe6yloT anannsa n 0 6 p a 6 0 ~ ~ n .  TaKoA MeTOA 
no3sonne~ peannsosa~b Ha ypoene npnrnansbn nporpamM npyrne cxemsl 
s3awmonenc~swn pasnnsnsn KKM. 

5. nporpam~s~ csn3n KKM n CM-1300 
llnn csn3n c KKM Ha CM-1300 ncnonbsye~cn nocnenoeaTenbnbm 

6 a t l T - 0 p n e ~ T n p 0 ~ a ~ ~ b ~  nnTep@enc Tnna DL-11. C nomoulbv nepeKnaraTenfl 
CM-1300 MOWT 6bmb COennHeHa nn6o C MHOrOKaHanbHbIM aHann3aTOpOM, 
nn6o c monyneM ynpasnennn napameTpamn cneKTpomeTpa, B KOTOP~IX  nnfl 
csfl3n ncnonb3ye~cn cneunanbnblpl 6 n o ~  KAMAK. 

Oco6o CnenyeT OTMeTnTb pa3noo6pasne @YHKUntl, HO3nOXeHHblX Ha 
3Ty C B H 3 b  [I]. C ~ ~ C O K  IlpnKJlaAHblX OnepaUnn, KOTO[Ible nCllOJlb3YDT 
nnnwo c s m n  mexny KKM n CM-1300, npnsenen B npnnonenwn 4. Onn 
peanH3OBaHbl B BWne KOMaHn R3blKa MCL n LIOCTYIlHbl llOJlb30BaTeJl10 KaK B 

nnTepaKTnsnom pexnme, TaK n nnn ncnonbsoeannn B nporpamme 
z~~cnepnmen~a.  P a c c ~ o ~ p n m  O C O ~ ~ H H O C T ~  peannsaunn 3 ~ n x  onepaunn. 

Bo-nepsbn, nporpaMmnoe 06ecneqenne B K K M  n CM-1300 pa60TaeT 
s nsyx ocnosnsn pexnmax. Onnn ns nnx ( p e m n ~  ynanennoro ynpaenesnn) 
npennonaram,  TO nporpama Ha CM-1300 nossonne~ nonbsoea~ena c 
TepMnHana 3TOR 3BM pa60TaTb B HHTepaKTnBHOM pexnMe C KKMn. B 3TOM 

cnyqae nwnnn csnsn ncnonb3ye~cn nnn ~ ~ c @ o ~ M ~ T H o A  nepenaqn nannsn 
6 a n ~  3a 6atlToM. B npyrom pexnMe (pemnme pa60~br no n p o ~ o r o n y l  

h nannsne nepenamcn B snne Kanpos, @opMaT KOTOPLM npnsenen B 

npnnoxenwn 5. Kamnsm nepenaeaemsw Kanp conepmnT Tnn n non ByHKunn. 
B nynnbn cnyqanx Kanp conepxnT neo6xonn~ble napameTpb1 nnfl 
ssmonnennn 3anannopl onepaunn. npn ssmonnennn pasnnrsbn npnKnannslx 
O I l e P a U U 6 l  B ~ ~ U M O ~ ~ U C T B ~ I O I I ( U ~  3BM B C O I J l a C H M  C  n p O T O K O J l O M  I l e p e X O A s l T  M 3  

onnoro pemnma pa60Tbl e npyropl aeTomaTnqecKn, no sbmonnenne na6opl 
onepaunn HaqnnaeTcH B pexnme ynanennoro ynpaenennfl n B   TOM xe 
peRnMe 3BM ~ Y A Y T  pa60TaTb no OKOHqaHHn BbUIOnHeHnR onepaunn. 

Bo-s~opbn,  sce onepaunn csnsn peannsoeass~ B nporpammnblx 
monynnx, peann3yomnx npnKnannsle onepaunnn.   TO, c onnopl c ~ o p o n b ~ ,  
napymaeT c ~ p o n n o c ~ b  nocTpoennn nporpamMnoro 06ecnerennfl csnsn, no 



c npyron - nsnneTcR ~ a n b o n e e  ~ K O H O M ~ ~ H ~ L M  pemennem nnn onncbaaemoA 
C H C T ~ M L I .  CnenYe~ nobaenTb,  TO npn peann3aunn npnKnannbn onepaunA 
ncnonb30sa~b1 OnnnaKosbe anropnTmb1 peann3aunn mynKunn csn3n. a rne  
B O ~ M O ~ ~ H O - O A H H  n Te ne nporpammHble moaynn. 

McnonIieHne nabon npnKnanHon onepaunn, ncnonb3ymmeA nnHna 
CBRJH,  s c e r n a  narnnaeTcfl c sbmonHeHnfl npouenypbl nepesona CM-1300 n 
K K M n  B pexnm p a b o ~ b ~  no npoToKonY nyTem nocbmn IIpOrpaMMOA n3 KKMn 
cneunanbnoro cnyaiebsoro Kona CTRL/T no nnHnn csn3n. nocne q e r o  
nporpamma Ha ApyrOA 3BM nocblnaeT 3anpoc INI ( C M .  npnnoxenne 51, 
XneT noaYsepnneHnn npasnnbno npnnnToro 3anpoca n npaennbHo 
sb~non~eHnon  onepaunn no 3 ~ o m y  sanpocy, a nanee R b l r r o n H n e T c R  

nHAHBHAYanbHaR 'IaCTb OnePaUnn. 
n e p e c b ~ n ~ n  Kanpoe no nnHnn censn s o  scex onepaunnx p e a n n s y m ~ c ~  

n e y m ~  nonnporpammamn (SENDKADR, RECKADR), KoTopble 06ecneqnsaa.r 
nocToeepHym nepenarly n npnem onnoro Kanpa c yrleTom sblrncneHnn n 
npoeepKn KoHTponbHon C Y M M ~ I ,  nosTopHblx nepenaq, ecnn Kanp nepenan c 
omn6~0R nnn He nonyqeso nonTsepxaenne o e r o  npneme 3a onpenenennbd 
nHTepean spe renn .  Mcnonb30sa~ne UnKnnqecKon nymepaunn nepenasaembrx 
Kanpoe n o 3 s o n n e ~  "npnemHnKyW 0 6 H a p ~ a i n ~ a ~ b  npaennbHo npnHnTble, H O  

nepenasaemble nOETOpH0 Kanpbl ( T ~ K ~ R  cnTyaunn MOaieT B O ~ ~ ~ K H Y T ~ ,  ecnn 
nonTsepnneHne o npaennbHo nonyqeHnom Kanpe YTePRHO nnn nepenaHo c 
0mn6~0Fi 1. 

B CnYqae HapYmeHHfl npOTOKOna nfln BO3HnKHOEeHnfl maTanbH0A 
0IJInb~n [ o m n b ~ n ,  c K O T O ~ O A  ~e moaieT ~ c n p a s n ~ b c n "  n p o ~ o ~ o n )  B 

npouecce sbrnontienm onepaunn csn3n Ha TepmnHanbl KKMn n CM-1300 
sbmaaTcn coobmenn~ 06 o m n b ~ e  n secb  KomnneKc nepesonnTcR s pemnm 
ynanesnoro ynpaenetinn. 

C o c ~ a s  p e a n n 3 0 s a ~ ~ b l x  npnKnanHblx onepaunn, ncnonbsymmnx nnnna 
C B R 3 H  K K M n  H CM-1300, RCeH n3 CnMCKa KOMaHA npoToKona, KOTOpble 
B bonbmnnc~se H O C R T  npnKnannoA xapaKTep (cm. npnnoxenne 5 ) .  
Paccmo~pnm anropnTm peannsaunn HeKoTopbn: n3 nnx. Hanpnmep. KomaHna 
3 a r p y 3 ~ n  nporpammbl B Konax mnKponpoueccopa n3 manna Ha nncKe 
CM-1300 B OnepaTHEHYD IlaMRTb K K M n  EbmOnHReTCR B cnenyamen 
nocnenoeaTenbHocTn: 

1 . B b r n o n ~ n e ~ c n  npouenypa nepesona nporpamm s CM-1300 n K K M n  B 

PeXnM pabo~b l  no IlPOTOKOnY. 
2. K K M n  nocblnaeT 3anpoc LOAD ( B  Kanpe y ~ a 3 a n o  n nmfl manna). 

Ecnn mann nannen, nporpamma Ha CM-1300 oTKpbmaer e r o  n nocblnaeT 
n0ATEepaiAeHUe Ha 3anpOC LOAD [Tun KOMaHAbl ACK n KOn KOMaHnbl W A D ,  

~ Y Z I ~ M  nncaTb ACK+LOAD), B npoTnsHom cnyrlae B K K M n  nocblnaeTcn Kanp 
\ \( h + l  Ul\ i1 I1 ( 1 1  I ~ d ~ ,  ~ ~ l l ~ ~ ~ l ~  I L  TI 1 1 1 ~ @ 1 I C ~ l ~ L ~ J  HLlX@, ld  I!(> O I I I I I ~ K ~ .  

3 . ~ p o n 3 s o n n ~ c ~  3 a r p y 3 ~ a  nporpammbl B Konax mnrponpoueccopa. 
npn'4em 3neCb yaie He p a 6 0 ~ a e ~  HOpManbHblA npOTOKOn CBfl3n, a 
nmnTnpyeTcn 3 a r p y 3 ~ a  nporpammbi B K K M n  c nepmonen-ru. B KKMn npn 
 TOM ncnonb3ye~cn  monnmnqnpoeasnbm naqanbnsm 3 a r p y ~ q n ~ .  

Ha nono6noFi xe ocHose ( ~ o r n a  onna qacTb onepaunn sbrnonnReTcn 
no KnaccnvecKomy anropnTmy csnsn ,  a npyrafl - coeepmeHno 
cneunmnqecnafl) peann3oeasa onepaunn RDF ( C M .  npnnoxenne 5 ) .  Upyrnm 
cnocobom [bonee  obmnml peann3oeasbl npyrne onepaunn (WRS, WRF, 
m). Hanpnmep, Komanna WRS sbrnonnneTcfl B cneAYameA 
nocnenosaTenbHocTn: 

1.nporpammbr s K K M n  n CM-1300 nepesonnTcfl B pemnm pab0Tbl no 
npoTorony. 

2. K K M n  nepenaeT Kanp ( ~ n n  KOMaHAbl - REQ, KOn KOMaHLlbl - WRS) C 

nmeHem manna. 
3. nporpamma B CM-1300, npnnns Kanp REQ+WRS O T K P ~ I B ~ ~ T  Ha 

sanncb mann c 3 a n a ~ ~ b 1 m  nmeHem n B K K M n  nocblnaeIcn Kanp ACK+WRS. 6 
cnyqae s o 3 n n ~ ~ o e e ~ n n  omnb~n  npn sbrnonHeHnn onepaunn OTKPLITHR mama 
nnn omnb~n  B meHn manna nporpamma B CM-1300 c nomomba 3anpoca MSG 

o b e c n e v n e a e ~  nepenaqy C O O ~ U ~ H ~ R  06 o m n b ~ e  Ha K K M n ,  T O  me camoe 
sbmonnT Ha TepmnHan CM-1300 n c nomombo 3anpoca REJ+WRS npeKpamaeT 
BbrnonneHne onepaunn W R ~ .  

4. Ecnn mann 6bm OTKPLTT,  T O  CM-1300 nocblnaeT B K K M n  3anpoc 
REQ+ACCEPT, coobman o roTosnocTn K npnemy oqepennoro Kanpa nansslx, 
n npnHnmaeT nx s Kanpax REQ+DATA. nocne ycnemHoro npnema 
orepenHoro Kanpa CM-1300 cnosa  noch1nae.r B K K M n  3anpoc REQ+ACCEPT. 

B cnyqae ~ o s n n ~ n o s e ~ n n  omnb~n  3anncn Ha CM-1300 nepenaqa nansslx 
npeKpamaeTcn nocne sbmona Ha ynanenHoA 3BM coobmenn~ (cm. n. 3 I ,  
sbinonneHnn onepaunn npeKpamennn nepenaqn natitibrx (REJ+ACCEPT) n 
OKOH'IaHHfl BbrnOnHeHnR AaHHOn KOMaHAbl [CM-1300 n0CblnaeT 3anpOC 
REQ+CLR) . 

5.Ecnn onepaunn n b n n o c ~ b a  npoxonnna ycnemso, T O  nocne Toro, 
KaK KKMn o b ~ a p y m n ~ ,   TO nHmopmaunn, n p e z ~ a 3 ~ a q e ~ n a n  nnfl nepenaqn. 
ncqepnana, OH nocblnaeT 3anpoc REQ+cLR, K O T O P L ~  0 3 ~ a r l a e ~  Koneu 
onepaunn. CM-1300. n p n ~ n s   TOT sanpoc, nocsmaeT Ha KKMn ACK+CLR n 
coobmesne nnfl nonb3osa~enn  ( c  nomomba 3anpoca REQ+MSG). Coobmenne 
BbmonnTcn TaKaie n Ha Tepmnnan CM-1300. 

H ~ C K O ~ ~ K O  cnos  cnenyeT c ~ a 3 a ~ b  o npoeKTnpoeannn n peannsaunn 
npoTcKona cefl3n B nporpammHom o b e c n e v e ~ n n  K K M n  n CM-1300. npemae 
s c e r o  OTmeTnm qcTKoe pa3neneene nayx yposneA npoToKona ceflsn.  



l l e p a a  - 06ecnesneae~  nocToaepayD nepenasy Kanpa nanebu. npn 3TOM 

ne a n a n n ~ n p y ~ ~ c n  KOMaHllsl n nasnse, nepenasaemse s Kanpe, a 
non~sepxnenne o npaannbnou npneue Kanpa nocslnaeTcR s snne 
HenyMepoBannOro Kanpa c Tnnom KOMaHnsl ACK n KOnOM 0. Ecnn Kanp 
n p u n u ~  c omn6~on,nocbmae~cn nenymepoeannbm Kanp c TnnoM NACK n 
Konom 0. Apyron ypoaenb nporoKona HenocpencTsenno can3an c 
npuKnannmn OnepaunRMn n c nouomD KoMann npoToKona n o 3 ~ o n n e ~  
peann30sa~b H ~ O ~ X O ~ ~ M ~ E  myn~unn Ha KoMnneKce uamnn. Ha 3TOM YpOBHe 
nnn Kaxnoro nocnannoro sanpoca npenycuoTpeno oxnnasne n nonyqenne 
nonTaepxnennR o e r o  npasnnbnon nnTepnpeTaunn n sbrnonnennn nnn 
n o n ~ ~ e p x n e n n ~  o npneue ~ a n p o c a  n 06napyxennn omn6~n npn e r o  
nnTepnpeTaunn nnn Bbrnonnennn. 

flpn IlpOeKTnpOBaHnH npOTOKOna CBn3n Mbl PYKOBOLICTBOBannCb 
cnenyamnun ~ p e 6 o a a n n ~ m n :  

1. 06ecneqn~b HanexnocTb npoTorona. 3anomenab1e B Hero 
anrOpnTMbl nOnXHbl 06ecneqn?b YCTOn'4nBOCTb IlpOrpaMM KO BCeB03MOXHbIM 
O ~ H ~ K ~ M  KaK annapaTnoro, TaK n nporpaMunoro (napymenne npoToKona 
onnon n3 ~3anuonet3c~syamnx nporpam~l xapaKTepa. 

2. f l p o ~ o ~ o n  He nonmen nonycKaTb 113aenca~nA** cncTemb1, ycnemnoro 
nnn neycnemnoro 3asepmenn~ onepaunn B HeonpenenennoM cocToRnnn. 

3 .06ecneqn~b nocToaepnocTb nepenaqn nannbn n abrnonnennn 
npnKnannbu onepaunn ( p e ~ y n b ~ a ~ b ~  BbmonnennR sanannbrx onepaunA 
nOnXHbl 6bl~b 0 HenByCMblCneHHOM Brine coo6menb1 nO~b30BaTenD 
He3aBHCklMO OT MeCTa, C KOTOpOrO OH YnpaBnReT C ~ C T ~ M O A ) .  

4 . q e ~ ~ o e  pasnenenne npoToKona Ha yposnn n crporafl 
mopuynnposKa nn~epmenca Mexny 3 ~ n ~ n  ypoennmn. 

5 .06ecneqn~b HenpoTneopeqnsocTb npoToKona. 
6 . f l p o ~ o ~ o n  nOnXeH n0nyCKaTb BO3MOXHOCTb CO3naHnR KOMnaKTHOrO 

nporpaMunoro 06ecnesenn~.  
Peannsaun~ npoToKona Ha CM-1300 sblnonnena Ha ~ 3 b 1 ~ e  n a c ~ a n b  Ha 

ocnose p a 3 p a 6 0 ~ a ~ ~ o A  s JlHO MeToanKn nporpammnposannR anropnmos,  
BbrnonnRembu B peanbnoM ~ a c m ~ a 6 e  speuenn, B Bnne CoBoKynnocTn 
~ 3 a n ~ o n e t 3 c ~ ~ y o m n x  npoueccos [4] .  npnmenenne ~ T O A  MeTonnKn 
cymecTsenno o6nerrnno npouecc oTnannn n p o r p a w  C B R ~ ~ ,  TaK KaK ona 
~ O J B O ~ R ~ T  npnocTanosnTb n npouonxnTb sbrnonnenne npoueccos, 
KOHTpOnnpOBaTb nX COCTORHHe. O T M ~ T ~ M ,  q T 0  KaXZlblFI IlpOUeCC 
COOTBeTCTBYeT OnnoA n3 KOMaHn IlpOTOKOna. Ha KKm KaXnaR KOMaHna 
npoToKona peannsoeana B Bnne oTuenbnoro MonynR, ~ o ~ o p b m  MomeT 
BbBbmaTb o6mne nnR scex nonnporpaurm. B npouecce peannsaunn n 
oTnanKn nporpaum C B R ~ H  secbMa none3nb~n o ~ a 3 a n n c b  unarpaMMb1 

6. 3a~naqenne  
G T M ~ T ~ M ,  q T 0 ,  HeCMOTpR Ha nCflOJlb3OBaHbie pa3HCpOnHOA 

aznapaTypb1, peannsaun~i nporpaMmHoro 06ecne.renn~ c a ~ 3 n  sblnonnena 
KoHuenTyanbno B O ~ H O M  crnne, ncnonb3oeanb1 onnn n Te xe anropnTmb1 n 
npn cosnannn nporpaum, HacKonbKo B O ~ M O X H O  abmepmnsancfl 
cncTemaTnqecKnn nonxon K npoeKTnpoBanna n peann3aunn nporpaMm. 
Onncanna~ orpann3aun~ nporpamu c a ~ 3 n  n npnHRTprA B p a 3 p a 6 0 ~ ~ e  
noaxon no3aonnnn peannsoea~b  3 ~ n  nporpammbl B Teqenne nonyroua. 

Cosnannoe nporpammnoe 06ecneqenne n c n o n b 3 y e ~ c ~  oxono usyx neT 
n OnbrI 3 ~ c n n y a ~ a u n n  n o ~ a 3 a n  e r o  nauemnocm n Y C T O A ~ ~ B O C T ~  K 

o m n 6 ~ a ~ .  Oco6o cnenyeT oTueTnTb OcnoBYble npntiunnbl npoeKTnpoaannR n 
peannsaunn nporpaum c a ~ 3 n  CM-1300 c KtMI, onvcasnble B npeubrnynrem 
flaparpame ( B  HeM flOnVepKHYTbl Te PqlUeHnR, KOTOPbIe MOrYT 6bl~b 
nCnOnb30BaHbl B npYrnX p a 3 p a 6 o ~ ~ a x  1. 

0 3aKJIloqeHne aBTOpbl BblpaXaDT 6 n a r o U a p ~ o ~ ~ b  0 . 1 .  Enn3iiposy 3a 
nOMOUb npn p a 3 p a 6 0 ~ ~ e  nporpamM n A.B.Anmnmen~osy sa  none3nbre 
o6c y mne n n ~ .  

Ipnnomenne l .Oopma~ Kanpa, nepenasaeMoro memny K-1520 n K K M I  

I ~ ~ ~ ~ ~ ~ c ~ x ~ x I x I x I  n  - noMep B ~ I ~ ~ ~ H H O ~ O  cep~omexann3ma, 
fc - Kon mynKunn, a xxxx - K O U  no3nunn, 
B KOTOPYD HYXHO YCTaHOBnTb YKa3aHHYD O C b  

ronnomeTpa. 06aem naKeTa - 4 6 a A ~ a .  

Ipnnomenne 2.Ko~annb1 ynpaanennfl MexannqecKnmn ycTpoAcTsamn 
cneKTpomeTpa, npn sbrnonnennn K O T O P ~ U  ncnonb3ye~cn nnnnfl C B R J W  

INGON - nnnunannsnpo~a~b annapa~ypy  c s ~ 3 n  memny K-1520 n 
KKm. 

A X I S  NA,PA,E - YCTaHOBnTb yKa3aHHYD O C b  rOHnOMeTpa I3 3aUaHHOe 
nonomenne, NA - nouep ocn, PA - Kon nonomennfl, 
E-~06brrne ( cm. onncanne R3blKa MCL [ 3 1 ) ,  O H 0  

YcTanasnnBaeTcR nocne Toro, KaK sbrnori~enne 
KOMailUbl nBnXeHnfl 6 y u e ~  3aKOHqeHO ( ~ G C T H ~ H Y T O  

3 a n a ~ n o e  nonomenne nnn npon3ouna o m n 6 ~ a ) .  
STAX NA - OCTaHOBnTb nBHIYUYBCfl O C b .  

GSTOP - OCTaHOBnTb BCe OCW rOHnOMeTpa. 
POSIT NA,?A - qnTaTb TeKyaee nonomenne ocn c nomepom NA n 

s a n n c a ~ b  ~ T Y  nnmopmauna B nepemennya PA. 



npnnonenne 3.Komannb1 nnR C B R J H  A B Y X  K K M n  
INCRT - n n n ~ n a n n 3 a u n ~  ~ a n a n a  C B R ~ ~ .  

SENDB - nepenaqa o b ~ e r o  6 n o ~ a  AaHHbm H 3  KpeRTa MHOrOKaHaJlb- 
n o r o  a n a n n 3 a ~ o p a  B ~ p e f i ~  ynpasnennn napameTpamn. 

RECVB - 3anpoc Ha w e n n e  o6mero 6 n o ~ a  nannbu t13 KpeATa 
ynpaanenm napameTpamn n nepenaqy e r o  B KpeRT 
MnoroKananbnoro anant13a~opa. 

RDREC R ,  NC - 3anHCb o6mero 6 n o ~ a  AaHHbE H 3  KpeATa C HOMepOM 
NC B MaCCHB R 

WRREC R - 3anncb nnmopmaunn n3 maccnea R B 06mnfi 6 n o ~  n a n ~ b n .  

npnnonenne 4. Komannbl, npn Bbmonnennn ~ o ~ o p b u  n c n o n b 3 y e ~ c ~  
C B R 3 b  KKMn H CM-1300 
LINE 1 - nnnunann3aun~  a n n a p a ~ y p b ~  n nporpamm C B R ~ ~  B 

KKMn, ycTanosnenne nnR K K M n  pexnma ynanennoro  
Tepmnnana. 

MCAL - sb~xon K K M n  n3 pennma ynanennoro  ~epmnnana .  
WRMCL NL,NLE - 3anncb nporpammbl na fl3bnce MCL, HaxonRUeAcR B 

onepaTnsnofi nammn K K M n ,  Ha nncK CM-1300. 

RDMCL 

WRS PEC 

M M R  mafina 3aAaeTCR B OTBET Ha COOTBeTCTBYDUnA 
Bonpoc nporpammbl. NL n NLE - nomepa nepeoA n 
n0CnEAHeR CTpOKn KYCKa npOrpaMMb1, KOTOpba 6 y n e ~  
3anncan Ha A H C K .  

- qTeHne nporpammbr Ha RJbrrte MCL n3 @anna na nncKe 
CM-1300 n sanncb e e  B nporpammnbm 6y@ep 
HnTepnpeTaTopa McL B K K M n .  MMR manna BBonnTcR 
IlOJlb30BaTenEM B OTBeT Ha COOTBeTCTBYDUHR BOnpOC. 

- 3anncb cneKTpa n3 onepaTnsnon namRTn K K M n  Ha 
AHCK CM-1300. MMR @aAna BBOAnTCR B O T B ~ T  Ha 
aonpoc. 

WASPEC P ~ , P Z , P ~  - 3anncb cnenTpa c Homepom PI (nomep yqacTKa 
6ymepnofi IlaMRTH, BbWeneHHOA PnR AaHHOrO 
c n e l t ~ p a ) .  3necb F? - K O A  Tnna cnen rpa ,  p3 - 
nopunKoebm HOMep n3mepenn~ ( B O A H O  n ~ m e p e ~ n e  
BXODRT HeCKOnbKO C ~ ~ K T P O B ) .  M M R  manna AnR 
cneKTpa nporpamma Ha CM-1300 reHepnpyeT 
aBTOMaTn'4eCKH ( B  nMeHn KOAHpYDTCR HOMep YqaCTKa 
6ymepnofi namflTn, nomep n3mepenn~ n Tnn c n e ~ ~ p a ) .  

Tnn cneKTpa 3aBHCnT OT Toro, B KaKnx ycnoBnnx npoeonnnncb 
t i3mepenn~ c 06pa3uO~.  nonyc~nmbre K O A ~ I  Tnna cneKTpa npneenenbl B 

cnenyDmen ~ a 6 n n u e .  

Kon ~ n n a  1 lKon ~ n n a  l 
10 R ~ ~ K T D  o 6 ~ a 3 u a  I 110 I K O H T D O ~ ~ H ~ U ?  CnEKTD o6oasua 

i l pnnone~ne  5. Q o p m a ~  nanpa, nepenaeaemoro memny n e y m ~  K K M n  nnn 
menny K K M n  n CM-1300- 

~ S O M I C M D I  L I D A T A  1 CRC 1 

SOM ( S t a r t  Of Message) - MeTKa naqana Kanpa ( o n n ~  6 a R ~ 1 ,  CMD 

- KOA KOMaHAbl npOT0KOna ( OAMH 6 a f i ~ ) ,  L - AnHHa AaHHbM ( A B ~  6 a f i ~ a ) .  
DATA - AaHHbE 06beMOhl B L b a n ~ o e ,  CRC - UnKnn.leCKaR KOHTpOnbHaR 
cymma ( n e a  6 a f i ~ a ) .  

KOA KOMaHAbl COCTOnT H 3  TpeX qaCTen: THn KOMaHAbl, UHKnnqeCKnR 
ABOHYHbbl C'leTqHK n KOA PYHKUHH. 

Tnn Komannbl a a ~ n m a e ~  Tpn CTapulnx p a a p ~ n a  ( c  5 - r o  no 7- R 1 B 

6 a R ~ e  KOAa KOMaHAb1. Mcnonb3ye~cfl  Bcero  4 Tltna: 

RE J 
ACK 

M n e m o n n ~ e c ~ o e  BonsnbR 
naz i~anne  K O A  

N ACK 

Haanaqenne Tnna 

U n ~ n n q e c ~ n n  nBonqnbm C ~ ~ T ~ H K  ( n n ~  Hero oTsenen 4-fi p a a p ~ n  
Kona KomaHnbl npoToKona C B R ~ H )  n c n o n b 3 y e ~ c ~  nnR UnKnnrecKofi 
HYMepaUHH nepeAaBaeMbM no nnHHH C B R 3 H  KaApOB. OH n03BOnRET 
OnpeAenHTb nOBTOpH0 nepeAaHHble KaApbl, 0 KOTOpbU 6bmo YTePRHO 
nonTsepnnenne ACX nnn NACX. n o ~ e p n  nnn ncKanesne nanpoe B npyrnx 
CnYqaRX npOTOKOn n03BOnReT 0 6 ~ a p y ~ n ~ b  6133 IlOMOUn UnKJlHqeCKOfi 
nymepaunn Kanpos. 

flnR KOAa @ Y H K U H H  OTBeUeHbl pa3PRAbl C 0 - r 0  no 3- R :  

001 

010 
011 

loo 

3anpoc na BbmonHeHne K ~ K O R - n n 6 o  npnrnan- 
HOR Onepaunn ( R e q u e s t ) .  
n p e ~ p a ~ n ~ b  BbmonneHne onepaunn ( R e j e c t ) .  
n o n ~ s e p n n e n n e  npaennbtio npnHnToro Kanpa 
(Acknowledge).  
n o n ~ s e p n n e ~ n e :  Kanp npnHRT, no c omn6~oR 
(Noacknowledge) . 
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RDF 

WRF 

WRA 

WRS 

H a s ~ a q e ~ n e  Kona @YHKunn 

DATA 

MSG 

LOAD 

ACCEPT 
CI,R 

. - -. . .. 

mnnana. 
q ~ e ~ n e  MCL-nporpammb~ c nncKa Ha CM-1300 
n ~ a r p y s ~ a  ee B namnrb K K M n .  
3anncb ~c~-nporpammb~ n 3  namnTn K K M n  Ha 
nncK CM-1300. 
3anncb cneKTpa ns K K M n  Ha nncK CM-1300 B 
pexnme as~omaTnqecKoA reHepaunn nMeH. 
3anncb cneKrpa ns K K M n  Ha nncK CM-1300 
(nmn @aRna nepenaercn o r  K K M n  B Kanpe 

0000 
0001 

0010 

H ~ T  npnKnanHoR @yHKunn. 
nepeaon cncTemb1 B pexnm pabo~bl no npoTo- 
Kony censn. 
I l e ~ e s o n  CnCTeMbl B pexnm ynaneHnoro Tep- 
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k h e p  H., ~ c ~ p o s n o f i  A.H. p10-89-782 
Opranwsawn nporpaw cBRsw B p a c n ~ e n e n n o k  c m r e w  
asrorcarwaunw aKcnepwtenroe na CneKrpowTpe nonnpwsosanwx nefirponoe 

OCicy~am~cn sonpocu, ~oropue soanwKamr npw cos~\rnww nporpawnoro a c n e -  
WHMR csnsw C)nn pacnpeaenennvx cncrem asromarwaaqww, opwenrwposannux na 
pernwn w w k .  xOTR w ~OCT~TOI(HO cnowOk saartn. flpo6nem paccnarpweaercn 
M npmmepe cwcrew aerorcarwsaqww s~cnepn~enroe na cnetcrpowrpe nonnpwsoean- 

M?&TpoHOB, KOTOPaR COCTOWt W pas OT)(OCYTWbWO Ca*DCTORTenbHW(, HO 893' 

w m e k c t e y o y u  noacwcreu, w weer  aeqenrpausoPanHoe ynpaanenwe. Cwcrewa 
aerowTwsaqHw nocrpoena na 6a3e coawnennvx nwnnnnw csnsw Y W K ~ O - ~ B H  M WKPO' 

npoqeccopnux Konrponnepos M U .  Paccmrpenu oco6ennoc~w peanwsaqww npwunaa- 
HWX onepauwk~, nPH BUnOnHeHHH KOlOpUX HCnOnbSyDTCI nWHHW CBRSW, a TaWe OC' 

nosnue npwnunnu opranwsauww nporpwm w nporoKona cansw. 

P a r a  sunonnena B fla6oparopnw ~ e k ~ p o n ~ o k  (OHIWKW OHIIH. 

Coo61~mne ~ s r m o m  mcmqm m e p m  u c c n a p o a ~ .  H v h  1989 
a 

AaHHblX 1. 
nepenara Kanpa naHnblx n3 by@epa B K K M n  
Ha nncK CM-1300 B eatln, ~o~opbrm s a p a ~ e e  
bbln OTKpbn no sanpocy RDF, WRF, WRA, WRS 
nnn W A D .  
nepenaqa coobmenntl nnn sbmona nx Ha Tep- 
MnHan n o n b 3 0 ~ a r e n ~  
3anpoc Ha ~ a r p y ~ ~ y  nporpammbl B Konax 
MnKponpoueccopa K K M n  n3 @aRna Ha CM-1300 
B naMRTb K K M n .  
n0nT~ep~neHne rOTOBHOCTn npnHRTb AaHHble. 
Koneu onepaunn. 

Loebner M., Ostrovnoj A.I. PI 0-89-787 
The Network Software I n  the D is t r ibu ted System 
of Experiment Automation fo r  the Polarized Neutron Spectrometer 

The problems which a r l se  I n  software development f o r  d i s t r i bu ted  automa- 
t i o n  systems f o r  a s ing le  but qu i t e  complicated task are discussed. The pro- 
blem I s  i l l u s t r a t e d  by the system f o r  experiments automatlon on the po lar i -  
zed neutron spectrometer, The system includes a set o f  r e l a t i v e l y  Indepen- 
dent but ln terac t lng  subsystems wi th  decentral ized contro l .  The automation 
system I s  b u i l t  on the basis o f  microcomputer and mlcroprocessor CAMAC con- 
t r o l l e r s  of the c ra te  connected by comnunicatlon I lnes.  The features o f  the 
software lmplementatlon of applled operations, where comnunicatlon I lnes are 
used, as wel l  as the main pr inc ip les  o f  the software and comnunlcatlon pro- 
tocol  organlzatlon are shown. 

The Invest lgat lon has been performed a t  the Laboratory o f  Neutron Physlcs, 
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