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ry3HK 3 ., ~ennc a. . . ~pw4KH A. 13-80-195 
nporpaMMHWH APaHBep An~ CBR3H TePMHHana 
DZM- 180KSR c 38M EC-1040 a 3KcnepHMeHTe 
11KpHCTaJV111 

OnHcwaaeTc~ nporpa MMa APaHaepa , nosaonA~a~ nony4aTb 
Bb1Aa4M H3 38M EC-1040 Ha TepMHHane DZM-180KSR, KOTOPWH 
OOACOeAHH~eTC~ K 38M 4epe3 CHCTeMy KAHAK ycTaHOBKH "KpH­
CTaJV111. nporpaMMa APaHaepa o6ecne4HBaeT Tal()l(e B03MOJICHOCTb 
BBOAa KOMaHA H3 TepMHHana B 38M. 
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I . BBEAEHHE B nB3 011RI1 B~nOnHeHw 3KcnepHMeHT~ 
/ J I nO KaHanHpOBaHH~ 3apAIICeHHWX 4aCTHU 

B MOHOKpHCTannax 3KcnepHMeHTanbHaA YCTaHOBKa pa6oTana Hd 
nHHHH c 3 BM EC- 1040 , KOTopaA pacnono~~CeHa Ha paccTORHHH 900 M 
OT YCKOPHT enA. C U enb~ onepaTHBHOrO ynpaeneHHR 3KCnepHMeHTOM 
K yc TaHoeKe noAKn~4eH TePMHHan DZM1 80 - KSR "' coaAaHo He -
o6xOAHMOe AnA Hero MaTeMaTH4eCKOe o6ecne4e HHe . 3To noaeonHnO 
nony4aTb HH~OpMaUH~ o pa6oTe 3KcnepHMeHTan bHOH annapaTypw 
H npeABapHTen bH~e AaHH~e no HCCneAye~M 3¢$eKTaM HenocpeACT ­
BeHHO Ha YCTa HOBKe , a TaK~e o6ecne4HnO B03MOJIC HOCTb BBOAa an­
~aBHTHO-UH~POBOH HH~pMaUHH H3 ycT aHOBKH 8 36M. 

B pa6oTe npeAcTaenReTcA HcnonbaoeaHHOe AnR 3TOH uenH o6o ­
PYAOBaHHe H onHcweaeTcR nporpaMMa APaHeepa. 

2. OOHCAHHE 
060PYAOBAHI1.fl 

B Ka 4ecTee ycTpoHcTea BBOAa/ e~BoAa 
an~aBHTHO-UH~POBOH HH~pMaUHH HC­
nonb3yeTCR AHanoroe~H TePMHHan 

DZM-180-KSR npOH3BOACTea MERA- Bt.ONIE /nHP/ . OH npeACTae­
nReT co6oH AUnY M03aH4Horo THna c KnaeHaTypoH H HHTep~eHCOM 
nocneAOBaTenbHOH nepeAa4H AaHH~x. TepMHHan HMeeT cneAY~He na­
paMeTpw: 

CKOpOCTb ne4aTH /cpeAHRR/ 40 CTPOK 8 MHH.; 
- 132 CHMBOna; AIIHHa CTPOKH 

CKOpOCTb nepeAa 4H AaHH~X 
/MaKe . / - 9600 pa3pRAOB/c ; 
Ha6op CHMeonoe - 64 CHMBOna KOAa ASCII ; 
BHyTpeHHHH 6y~ep - 256 CHMBOnOB; 
nHHeHH~H HHTep~eHC - THna V 24. 
TepMHHan DZM - 180KSR nOACOeAHHAeTcR K MarHc TpanH KAMAK 

OAHOrO H3 KpeHTOB YCTaHOBKH "KpHCTann" 4epe3 MOAYn b nOyneAO­
BaTenbHOH nepeAa4H AaHH~x c nHHeHHWM HHTep~eHCOM V2412. 

CHCTeMa KAMAK ycTaHOBKH "KpHc Tann" opraHH3o eaHa npH nOMOIJ4H 
YHHBepcanbHOro APaHBepa BeTBH I S / • KOTOp~H ynpaenReTCR KaHanb­
HOH nporpaMMOH 38M EC - 1040. CBR3b Me~~CAY APaHeepoM eeTBH H Ka ­
HanoM 3BM 06ecne4HBa~T: MHKpOnporpaMMHOe yCTPOHCTBO CBR3H
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napannenbHaR m1HHA CBA3H H MOAYnb HCT04HHKa y npaeneHHR APaH­
Be pOM. 
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3. nPOrPAMMA APA~BEPA nporpaMMa APa~eepa Han~caHa An~ 
onepau~OHHO~ C~CTeM~ OC 38M 

EC-1040 Ha ~3~Ke acceM6nep ~ cocro~r ~3 ABYX nOA3aAa4, KOro­
p~e o6pa3y~TCR MaKpOKOMaHAO~ ATTACH ~3 OCHOBHO~ nporpaM­
M~ /3aAa4~, ~cnonb3Y~~e~ APa~eep/ . 

CeR3b Me*AY APa~eepoM ~ OCHOBHO~ nporpaMMO~ o6ecne4~eaer 
Ta6n~ua ynpaeneH~~ APa~BepOM. 3Ta Tann~ua COAeP~~T np~3HaK~ 
ynpaeneH~~ ~ cocro~H~~. yKa3aren~ 6y$epoe nepeAaBaeM~x AaH­
H~x, yKa3aren~ ra6n~u. 6noK~ ynpaeneH~R co6~r~RM~ (EC8) 
~ AD· 

OcHOBHO~ 4aCTb~ APa~eepa RBnReTCR noA3aAa4a LINK, KoropaR 
cocro~T ~3 ABYX 4acre~ - nporpaMM~ ueHrpanbHOro npoueccopa 
~ KaHanbHO~ nporpaM~. 

KaHanbHaR nporpaMMa 4epe3 M~KponporpaMMHOe ycrpo~creo ~ n~­
H~~ CBR3~ B3a~MOAe~CTByeT C ~CT04H~KOM ynpaeneH~~ ~ YH~Bep­
canbH~M APa~eepoM sere~. 3ra nporpaMMa ynpaenReTCR nporpaMMO~ 
ueHrpanbHOro npoueccopa, ee rnaeH~M~ $yHKU~RM~ RBnR~TcR: 

- ynpaeneH~e ~ npoeepKa COCTORH~R MOAYnR nocneAOBaTenbHO~ 
nepeAa4H AaHH~x H repM~Hana; 

- nepeC~nKa C~MBOnOB Me~AY OnepaTHBHO~ naMRTb~ H TepMHHa­
nOM, 

nporpaMMa ueHTpanbHOrO npoueccopa OpraHH3yeT nepeAa4y C~M­
BOnOB Me~AY 6y$epaM~ B onepaT~BHO~ naMRTH H KaHanbHO~ npo­
rpaMMOH , OCy~eCTBnReT HX nepeKOA~POBKY H ynaKOBKy, A06aBnReT 
C~MBOn~ ynpaeneHHR KapeTKOH TepMHHana H C~HXPOH~3~pyeT npo­
rpaMMY APaHBepa C OCHOBHO~ nporpaMMOH. KpoMe TOro, nporpaMMa 
B~nOnHReT AOnOnHHTenbH~e $yHKUHH 0 TaKHe, KaK: 

- peAaKTHPOBaHHe CTpOK, BBOAHM~X B 38M H3 TepMHHana; 
- nepec~nKy coo6~eHH~ H3 repM~Hana Ha KOHCOnb oneparopa 

3BM ; 
- HH$0pMHPOBaHHe onepaTopa 38M 0 He~cnpaBHOCTRX TepM~Hana. 
noA3aAa~a L~K opraH~3yeT ABa He3ae~CHM~x norH4eCK~x Ka­

Hana nepeAa4H ,QaHH~x Me*AY repMHHanoM ~36M /pHc .1/. nepe~~ . 
OAHOCTOPOHHHH KaHan npe,QHa3Ha4eH ,QnR B~BOAa ,QaHH~X H3 36M. 
6TOPO~ , ABYXCTOPOHHHH KaHan MO*eT HCnOnb30BaTbCR ,QnR BBOAa 
KOMaHA H AHpeKTHB B A~anorOBOM pe*~Me H3 TepM~Hana. 

6xOAH~e H B~XOAH~e ,QaHH~e nO,Q3aAa4~ LINK noMe~a~TCR 
e 6y$epe, npeACTaenR~~eM co6o~ Ha6op~ CTPOK, aApeca ~ An~H~ 
Korop~x ceeAeH~ e ra6nHu~ /pHc.2/. AApeca H AnHH~ 3THX Ta6n~u 
HaXOARTCR B Ta6n~ue ynpaeneHHR ,QpaHeepOM, C Ka*AOH Ta6nHueH 
CBR3aH~ COOTBeTCTBY~~~e npH3HaK~, KOTOp~e Onpe,QenR~T HanH4He 
HH$QpMaUHH B OnHc~eaeMOM Ta6nHueH 6y$epe. 

0nHCaHHaR B~e CTPYKTypa AaHH~X He COOTBeTCTByeT CTaHAapT­
H~M MeTOAaM eao,Qa / e~eoAa onepau~OHHOH c~cTe~ OC EC. 6 CBR3~ 
c 3T~M e cocTae APaHeepa axO,QHT ,QononHHTenbHaR no,Q3aAa4a DP 
/p~c. 1/ . 3ra nOA3aAa4a C4HT~eaeT AaHH~e c $aHna COMOUT, 
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~- CxeMa opraHH3au~H 
APaHeepa. 

K KoropoMy HMeeT AOcTyn OCHOBHaR nporpaMMa. AaHH~e, B~BeAeH­
H~e H3 OCHOBHOH nporpaMM~ Ha $aHn CTaH,QapTH~M 06pa30M /Hanp~­
Mep - onepaTOPOM FORTRAN WRITE I, C4HT~Ba~TCR nOA3aAa4e~ 
DP H nepeAa~TCR no,Q3a,Qa4e LINK e on~caHHO~ e~we cTpyK-
Type. 

AnR CHHXPOHH3aUHH Me*AY nO,Q3aAa4aMH ,QpaHBepa H OCHOBHOH 
nporpaMMOH ~CnOnb3yeTCR CTaH,QapTHOe cpe,QCTBO OnepauHOHHOH 
CHCTeM~ - f'nOKH ynpaeneH~R C06~T~eM (ECB) H MaKpOKOMaHA~ 
POST H WAIT, 

nocKOnbKY nporpaMMa APaHeepa npe,QHa3Ha4eHa AnR pa6oT~ eo 
BpeMR Ha6opa 3KCnep~MeHTanbH~X AaHH~X, OCHOBHOH npo6neMO~ RB­
IlReTCR apeMeHHaR CHHXPOHH3aUHR nOA3a,Qa4H LINK c tiHKnOM 
YCKOPHTenR. Bo BpeMR c6poca YCKOp~TenR KaK ueHTpanbH~~ npo­
ueccop, TaK ~ B3aHMO,QeHCTBY~HH C ycTaHOBKOH KaHan 36M ,QOil*­
H~ 6~Tb ,QOCTynH~ nO,Q3a,Qa4e npHeMa ,QaHH~X H3 YCTaHOBKH 1 ~pH­
CTalln11. AnR 3Toro nporpaMMa npHeMa o6na,Qaer a~cwHM, 4eM APaH­
aep, npHOpHTeTOM, a C KaHallOM 36M CBR3~BaeTCR pecypc, HMR KO­
TOpOrO OCHOBHaR nporpaMMa nOMe~aeT B Ta611HUY ynpaaneHHR APaH-
aepOM. Pa6ory nOA3a,Qa4H LINK ,QpaHeepa YA06Ho paccMOTpeTb Ha 
np~Mepe ynpo~eHHOH BpeMeHHOH ,QHarpaMM~ /pHc . 3/. 
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~Hc.3.BpeMeHHa~ AHarpaMMa pa6or~ noA3aAa4H . 

C UHKnoM ycKOPHTen~ cs~3aH~ CHrHan~ npep~saHHH BS H ES. 
KOTOp~e nocryna~T H3 MOAYD~ CHHXpoHH3aUHH C yCKOPHTeneM 4 ' 
H cooreercT8Y~T Ha4any H KOHUY UHKna ycKopeHH~. nocne npep~8a ­

HH~ ES KaHanbHa~ nporpaMMA npHeMa 3a8epwaercA, a noA3aAa4a 
npHeMa oc8o60~Aaer pecy pc KaHana H noMe~aerc~ Ha HeKoropoe 
epeM~ B COCTO~HHe O~HAaHH~. B 3TO 8peM~ AOCTyn K UeHTpanbHOMY 
npoueccopy nony4aer nOA3uAa4a LINK. KOTOpaA 3ax8ar~eaer pe-
cypc KaHana H HHH~HHpyer KaHaDbHY~ nporpaMMy . KorAa nocne 
OKOH4aHHA o~HAaHH~ noA3aAa4a npHeMa n~raerc~ 3ax8aTHTb pecypc 
KaHana , Onepa~H0HHi1A CHCTeMa nOMe~aeT ee CHOBa B COCTOAHHe 
O~HAaHH~, B 3TOT pa3 Ha OCBOOO~AeHHe pecypca . 

npeAnOnO~HM , '-ITO AaHH~e ADA B~Aa4H Ha repMHHan HaXOA~TCA 
8 fiy!!Jepe . noA3aAa'-la L l'IK ne peAaer 04epeAH~e CHMBODbl H3 6y ­
I!Jepa B TepMHHan 4epe3 KaHaDbHY~ nporpaMMy , nocKOD bKY CKOpOCTb 
nepeAa4H AaHH~X B TePMHHan HaMHOrO npeB~waeT CKOpOCTb ne4aTH, 
BHyrpeHHHH 6y$ep ero 3anonH~ercA, H nepeAa4a npeKpa~aerc~. 
noA3aAa4a LINK noMe~aercA e cocrOAHHe o~HAaHHA 3aeepweHH~ 
KaHanbHO~ nporpaMM~, KOropa~ nPOAOn~aer pa6ory H npoeep~er co­
CTO~HHe repMHHana H CHrHan08 npep~ 8aHHH H3 ycraHOBKH, 

Oceo60~AeHHe 6y!lJepa repMHHana 3a8epwaer KaHanbHY~ nporpaMMY 
c cOOT8ercrey~HM npH3HaKOM, nepe80AHT nOA3aAa4y LINK 8 aK­
THBHOe COCTO~HHe , H ~HKD nepeAa4H AaHH~X 8 TepMHHan n08TOp~er­
CA . 

npH nocrynneHHH CHrHano8 npep~8aHHH H3 ycraH08KH KaHanbHa~ 
nporpaMMa 3a 8epwaerc~ H ycraHasnH8aer npH3HaK, no KOTOPOMY 
noA3aAa4a LINK oceo6o~Aaer pecypc KaHana . 

B 3aKn~4eHHe a8rop~ 8~pa~a~T 6naroAaPHOCTb 3.H . U~raH08Y 3a 
nOCTO~HHY~ nOAAeP~Ky H HHTepec K pa6ore, rpynne nOA pyK080ACT-
80M H. M. H8aH4eHKO 3a COTPYAHH4eCT 80 H noMO~b npH 8KD~4eHHH 
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APa~8epa 8 coc Ta 8 nporpaMM ynpa8neH~R , o6pa6oTK~ ~ np~eMa 
AaHHbiX ~3 yc T uH08K~ "Kp~cTann" 11 B.H.CaA08H~K08y aa none3Hble 
06Cy)I(ACH~R. 
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