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B HaCTO~~ee speM~ Ha YCKOP~Tene Ha 3Hepr~~ 70 r3B /H~B3, 
Cepnyxos/ C03AaHa ~ pa6oTaeT B pem~Me Ha6opa cTaT~CT~K~ nep
sa~ o4epeAb KpynHoro cneKTpoMeTp~4ecKoro KOMnneKca rHnEPOHil/, 
HaKonneH~e ~ nepB~4Ha~ o6pa6oTKa ~H~opMa~~~ co cneKTpoMeTpa 
npo~3BOA~Tc~ c noMO~b~ 3BM EC-1010. AnnapaTypa c6opa AaHH~X 
nOAKn~4eHa K 3BM 4epe3 nporpaMMH~~ KaHan, 4TO o6ecne4~saeT 
np11 cpeAHeM no TOKe ~H~opMa~l1~ 1 Kcnoso/ co6biT~e. np~eM 16-18 
co6~T~~ 3a c6poc ycKop~Ten~. H~3Ka~ cKopocTb o6MeHa no npor
paMMHOMY KaHany /He 6onee 80K6aHT/c ' 21 I ~sn~eTc~ OAH~M ~3 
~aKTOpOB, CH~ma~~~X CKOPOCTb Ha6opa CTaT~CT~K~. B AaHHO~ pa-
6oTe npeAnaraeTc~ ~HTep~e~c 3BM EC-1010 An~ KOHTponnepa Kap
Kaca KK 004 131, KOTOPbl~ no3son~eT o?raH~3osaTb o6MeH ~H~OpMa
~~eH Ha M~KponporpaMMHOM ypOBHe 14 CO CKOpOCTb~ 300-400K6aHT/C. 
HHTep~eHC npeACTaBn~eT no cy~eCTBY ABa He3aB~C~MbiX KaHana 
AOCTyna K naM~T~ /KaHan AaHH~X ~KaHan KOMaHA/, ynpasneH~e 
KOTOPbiM~ OCy~eCTBJl~eTC~ C nOMO~b~ M~KponporpaMMbl, HaXOA~~e~C~ 
B naM~T~ M~KponporpaMM 3BM EC-1010 /T33 MN-11/. Op~ 3TOM 
M~KponporpaMMa ~cnonb3yeT per~cTp~ C03Y /47 ~ APYroe o6opyAo
BaH~e npo~eccopa, 4TO cy~ecTBeHHO ynpo~aeT cxeM~ KaHanos. 

1 • TEXHH4ECKOE OOHCAHHE 

HHTep~e~c no3son~eT pa6oTaTb B cneAY~~~x pem~Max: 
1. 06MeH OA~H04HbiM~ cnosaM~ /pem~M M =0 KOHTponnepa KK 004/. 
2. 06MeH Macc~saM~ /M =2,3/ Ha nporpaMMHOM ~n~ M~KponporpaM

MHOM YPOBHe. 
3. nepeAa4a KOMaHA Ha KK 004 ~ o6MeH AaHHbiM~ Ha M~KponporpaM

MHOM YPOBHe KaK no KaHany AaHHbiX, TaK ~ no KaHany KOMaHA 
/pem~M, Ha3BaHHbl~ KOMaHAHbiM/. 

4. 06MeH AaHHbiM~ ~ KOMaHAaM~ 113 6y~epos, pacnonomeHHbiX B npo~3-
sonbHbiX /He cB~3aHHbiX/ o6nacT~x 03Y /pem~M c~enneH~~ 6no
Kos/. 
CKOpOCTb o6MeHa ~H~OpMa~~e~ /np~ An~He n~H~~ cs~3~ 20 M 

~ BpeMeH~ BblnOnHeH~~ KOMaHAbl KOHTponnepOM 1,5 MKC/: 1/ B pem~
Me M=2,3 - 5,5 MKC/cnoso; 2/ B KOMaHAHOM pem~Me ~HTep~e~ca -
5,5 MKc/cnoso np~ o6MeHe Macc~saM~ ~ 7,5 MKc/cnoeo np~ o6MeHe 
OAI1H04HbiM~ cnosaM~. 

M~KponporpaMMa AOnycKaeT OAHOBpeMeHHY~ pa6oTy ABYX ~HTep
~e~cos B KOMaHAHOM pem~Me 11 4eTblpex B cny4ae, ecn11 KOMaHAHbl~ 
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pem~M He ~cnonbsyeTcR. CKopocTb o6MeHa ~nR Kam~oro ~HTep$e~ca 
np~ O~HOBpeMeHHO~ pafioTe 4eTblpex ~HTep$e~COB COCTaBnReT 
200K6ai1T/c. 

4~cno ~HTep$e~COB, KOTOp~e MOmHO no~KniD4~Tb K 38M, ~OCTaT04-

HO aen~KO /8-16/ ~ orpaH~4~aaeTCR TOnbKO Han~4~eM cao6o~H~x 
nepBH4H~X a~peCOB BHeWH~X ycTpO~CTB B KOH$~rypa4HH 38M. 

nporpaMMH~e xapaKTep~CT~K~ ~3rOTOBneHHOrO H ~Cn~TaHHOrO Ha 
EC -1010 /c~cTeMa K1.8/ ~HTep$e~ca: 
- nepB~4Hbl~ a~pec &OF; 
- ~ononHHTenbHble a~peca &00, &02. &04, &08, &OA; 
- ypoaeHb npHop~TeTa nporpaMMHoro npep~aaH~R OT) -11; 
- cnoaa DV.A: & 6082 - KaHan ~aHHbiX H &6042 - HcnonbsyeTCR 

TOnbKO MHKponporpaMMO~ KaHana KOMaH~; 
- HcnonbsyeM~e M~KponporpaMMH~e npep~BaHHR: 

SU 21 /npHOp~TeT 2/ - KaHan ~aHH~X; 
SU 26 /np~Op~TeT 3/ - KaHan KOMaH~; 

- ~cnonbsyeMble per~cTpbl C03Y R32- R39. 
8~nonHReM~e ~HTep$e~coM KOMaH~~= 

1. K1- san~cb KOMaH~~ MNAF s per~cTp KOMaH~ KK 004: 
a/ s per~cTp E sarpymaeTcR &OAOF; 
6/ s per~cTp A saHoc~TcR KOMaH~a MNAF; 
s/ Bbl~aeTCR KOMaH~a WD (&F403) . 
$opMaT cno~a, co~epma~ero KOMaH~Y MNAF, npHse~eH Ha pHc.1a. 
~e~CTBHe: a/ KOMaH~a MNAF saHoc~TCR a perHcTp KOMaH~ 

~HTep$e~ca /eM. p~c.2/ ~ nepe~aeTcR Ha KOHTPOnnep; 6/ reHepH
oveTCR C:L-irH~n ~;lnLAriA ·LI'0 ... ~~~~~!..~ :: ::::;;-;-;:,~ .. ~ .. ""i~f=t 

2. K2 - san~cb ~aHHbiX a KK 004: 
a/ a perHCTp E sarpymaeTcR &020F; 
6/ a perHCTp A saHOCRTCR ~aHH~e; 
B/ Bbl~aeTCR KOMaH~a \\D(& F403). 
~ei1CTBHe: a/ CO~epmHMOe ~ 3aHOCHTCR B perHCTp ~aHH~X; 

6/ reHepHpyeTCR CHrHaJl KOHTponnepy 11 8bmOnH~Tb KOMaH~y"/ DC2. 
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3. K3 - 4TeH~e ~aHH~X c KK 004: 
a/ sarpymaeTcR perHcTp E: &020F~ 
6/ B~AaeTc.R KoMaH~a RD (&F402) • 
~e~cTs~e: B per~cTp A saHOCRTCR ~aHH~e, nony4eHHble s pesynb-

TaTe BblnonHeH~R KOHTponnepOM KOMaHAbl MNAF. 
4. K4 - ynpaaneHHe COCTORH~eM KaHana KOMaHA: 

a/ sarpymaeTCR per~cTp E: &080F; 
6/ 3arpymaeTCR per~CTP A: &8000 - KaHan KOMaH~ OTKpbiTb 

Ha BBOA, &2000 - Ha BbiBOA; 
a/ Bbl~aeTcR KOMaHAa WD. 
~ei1cTa~e: ycTaHOBKa pem~MHbiX Tp~rrepos ~HTep$ei1ca e onpeAe

neHHOe cocTORHHe. 3T~ TP~rrepbl paspewaiDT Hn~ sanpe~aiDT sanpocbl 
Ha M~KponporpaMMHble npepblsaHio'IR no cl-1rHany DFl. 
5. K5 - ynpasneH~e cocTORH~eM KaHana AaHHbiX: 

a/ sarpymaeTCR per~cTp E: &OOOF; 
6/ sarpymaeTCR perHcTp A: &8000 - KaHan ~aHHbiX OTKPbiTb Ha 

BBOA, &2000 - Ha BbiBO~; 

e/ BbiAaeTCR KoMaH~a WD. 
~ei1cTe~e: ycTaHOBKa pemHMHbiX TpHrrepoe ~HTep$ei1ca e onpe

AeneHHOe cocTORH~e. 3T~ Tp~rrepbl paspewaiDT HnH sanpe~aiDT sanpo
Cbl Ha MHKponporpaMMHOe npepbleaHHe no c~rHany DF2. 

6. K6 - 4TeHHe Q, GL, X, reHepa411R cHrHana DC2 np~ OTKPblTOM 
KaHane AaHHbiX: 
a/ sarpymaeTCR per~cTp E: &OAOF; 
()/ I:U .. Jn.:li~TI""CJ .,nu:=llun~ JlJ) {J,Ji'A09\ . . . ~ ~---,-,- --- ,-- --~,. 

~ei1cTeHe: a/ e per~cTp A saHOC~TCR CllOBO Q, OL, X /eM. 
pHC. 16/, C$QpMHPOBaHHOe KOHTpOJlJlepOM nocne BblnOnHeH~R KOMaHAbl 
MNAF; 6/ e cny4ae, ecn11 OTKpbiT KaHan AaHHbiX /paspeweHbl M~Kpo
nporpaMMHble sanpocbl no DF2 I, HHTep$e.:ic no 3TOH KOMaHAe reHe
pHpyeT c~rHan DC2. 
]. K]- 4TeHHe cnoea COCTORHHR HHTep$ei1ca: 

a/ sarpymaeTCR per~CTP E: &040F; 
6/ BbiAaeTCR KOMaHAa RD (&F402). 
~ei1cTe~e: e perHCTP A 3aHOCHTCR lo1H$opMaU~R, 3Ha4eHHe pasp.R-

~oe KOTopoi1 cneAY~ee: 

0p =1 - 04epe~HOi1 6y$ep KOMaHA lo1C4epnaH /Mio1KponporpaMMa B~Aa
na see KoMaH~bl KOHTponnepy, eos6yAI-1na 3anpoc IT 11, 

ecn~ HCnOJlb3yeTCR pemHM cuenneHHR, Ha4ana npOH3BOAHTb 

lp 
2p 
3p 
4p 
5p 
6p 
7p 

06MeH CO cne~yiD~HM 6y4JepOM KOMaHA/; 
=1 - 04ePeAHOi1 6y$ep ~aHHbiX HC4epnaH; 
=1 - KaHan KOMaHA OTKPbiT; 

- KaHan ~aHHbiX OTKpbiT; 
- 0Wio16Ka. 06MeH ~JlHTCR 60JlbWe 0, 1 C (TIME-OUT); 
- CHrHan DF1 c KOHTponnepa KK 004; 

=1 
=1 
=1 
=1 
=1 

- cl1rHan DF2 c KOHTponnepa KK 004; 
- owH6Ka. Henpae~nbHOe o6pa~eHio1e K 6noKY KAMAK (DFl-X) • 
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8. K8 - 4TeHHe eOeTORHHR 11 BBOA-BbiBOA11 KaHana KOMaHA: 
a/ sarpymaeTeR perHeTp E: &OSOF; 
6/ BbiAaeTeR KOMaHAa RD (&F402) • 
Ae~eTaHe: a perHeTp A saHOeHTeR HH~OpMa~HR o eTaTyee OAHO

ro 113 pemHMHbiX TpHrrepOB KaHana KOMaHA· Een11 (A)=O, TO KaHan 
KOMaHA OTKPbiT Ha BbiBOA, eenH (A) =&·S000 - TO Ha BBOA. 

9. K9 - 4TeHHe eoeTORHHR 11 BBOA-BbiBOA 11 KaHana AaHHbiX: 
a/ sarpymaeTeR perHeTp E: &OOOF; 
6/ BbiAaeTeR KOMaHAa RD (&F402). 
Ae~eTBHe: a perHeTp A saHOeHTeR HH~OpMa~HR o eTaTyee OAHO

ro 113 pemHMHbiX TpHrrepoa KaHana AaHHbiX. EenH (A) =0, TO KaHan 
AaHHbiX OTKPbiT Ha BbiBOA, een11 (A)=&8000 - TO Ha BBOA. 

KpoMe nepe4HeneHHbiX KOMaHA HHTep~e~e aoenpHHHMaeT ABe KO
MaHAbl nOATBepmAeHHR /AC/, KOTOpble e6paebiBaiOT TpHrrepbl sanpoeoe 
MHKponporpaMMHbiX npepbiBaHH~ KaHana KOMaHA 11 KaHana AaHHbiX. 
3TH KOMaHAbl reHepHpyeT TOnbKO MHKpOnporpaMMa. 

Ha p11e.2 npHBeAeHa 6noK-eXeMa HHTep~e~ea, B eoeTaB KOTOpO~ 
BXOART~ Ka6enbHble yeHnHTenH-nepeAaT411KI1 WHHbl KOMaHA; 2 -
perHeTp KOMaHAbl MNAF; 3 - 6y~epHble yeHnHTenH; 4 - exeMa l-e
Hepa~l-111 eHrHana DCl ; 5 - Ka6enbHble yeHnHTenH-nepeAaT4HKH 
WHHbl AaHHbiX; 6 - perHeTp AaHHbiX; 7 - MYnbTHnneKeop; 8 - Ma
rHeTpanbHble ye~nHTenH; 9 - exeMa reHepa~HH DC2; 10 - exeMa 
paspeweHHR MHKpOnporpaMMHbiX npepbiBaHH~ no KaHany KOMaHA; 
11 - exeMa ~OPMHpoaaHHR sanpoeoa Ha MHKponporpaMMHOe o6enymH
eaHHe KaHana KOMaHA; 12- exeMa.paspeweHHR MHKpqnporpaMMHbiX 
npepbiBaHI-111 no KaHany AaHHbiX; 13 - exeMa ~OPMHPOBaHHR 3anpoeoa 
Ha MHKponporpaMMHOe o6enymHeaHHe KaHana AaHHbiX; 14 - exe.Ma 
~OPMHpOBaHHR nporpaMMHbiX npepbiBaHH~; 15 - AeWH~paTop KOMaHA; 
16 - eXeMa KOHTPOnR 3a 06MeHOM HH~OpMa~He~ Ha MHKpOnporpaMMHOM 
YPOBHe. 

no sanpoey Ha o6enymHBaHHe L aHewHero yeTpo~eTaa, noAKni0-
4eHHOro K M'rHeTpanH KAMAK, KOHTPOnnep ~opMHpyeT enoao Q, 
GL, X /eM. 31 I, eonpoaomAaeMoe eTpo6oM DFl /eHrHan D I. B 
eny4ae, een11 npepbleaHHe paspeweHo /To eeTb TPHrrep VI 41 Ha
XOAHTeR B eoeTORHI-111 11 111

/, exeMa ~OpMHpOBaHHR npepbleaHH~ no 
eHrHany DFl B036ymAaeT WHHY IT. no KOMaHAe K7 e4HTbiBaeTeR 
enoao eoeTORHHR HHTep~e~ea, no KOMaHAe K6 - Q,GL,X, 4TO 
OAH03Ha4HO yeTaHaBnHaaeT HeT04HHK npepblaaHHR, Tpe6yiO~H~ o6MeHa 
e 3BM. Aanee B03MOmHbl ene~y10~11e pemHMbl pa6oTbl: 
1. nporpaMMHbl~. noeneAOBaTenbHOeTb Ae~eTBI-1~ eneAYIOiljaR: 

a/ no KOMaHAe K1 a perHeTp 2 /eM. 6noK-exeMy/ saHOeHTeR 
KOMaHAa MNAF. npl-1 3TOM reHepHpyeTeR eHrHan DCl; 

6/ no KOMaHAe K2 B perHeTp 6 3aHOeHTeR nepeAaBaeMOe B KOHT
ponnep enoeo AaHHbiX /pemHM san11e11/. B eny4ae pemHMa 4TeHHR a 
perHeTp 6 MOmHO 3aHeeTH n1060e eriOBO. np11 3TOM reHepHpyeTeR 
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CHrHan DC2. no CHrHany DC2 KOHTponnep BblnOnHfleT 1 l.IHKn' 
no OKOH4aHHH KOToporo BbiAaeT CHrHan DF2, a Ha WHHaX R00-R15 
/pemHM 4TeHHfl/ - cnoao AaHHbiX. B cny4ae 06MeHa OAHH04HbiMH cno
BaMH 1M =0/ KOHTponnep BbiAaeT H CHrHan DF1; 

B/ no KOMaHAe K] C4HTbiBaeTCfl cnoeo COCTOfiHHfl HHTep$eAca. 
AHanH3 cnoea onoeAenfleT AanbHeAwHe AeAcTBHfl. 

2. M H K p on p or paM M H bl A. 3TOT pemHM l.lenecoo6pa3HO Henan b3oeaT b 
B pemHMax M=2,3. npeAJlaraeTCfl cneAy~~afl nocneAOBaTenbHOCTb 
AeHCTBHH: 

a/ no KOMaHAe K1 a perHcTp 2 3aHOCHTCfl KoMaHAa MNAF. re
HepHpyeTcfl cHrHan DC1; 

6/ 3arpyma~TCfl perHcTpbl C03Y R32 -;- R35 I & 20-;- &23/: 
32 - aAoec 6y$epa /4eTHbiA/; 
33 - AilHHa 6y$epa /a cnoaax/; 
34 - &OOOF; 
35 - &020F; 

B/ no KOMaHAe K5 OTKpbleaeTCfl KaHan AaHHbiX Ha BBOA HnH BbiBOA 
B 3aBHCHMOCTH OT KOMaHAbl MNAF; 

r I no KOMaHAe K6 BbiAaeTCfl cHrHan DC2. B OTBeT Ha cHrHan 
DC2, B cny4ae HOpManbHOH pa60Tbl, KOHTponnep BblnOnHfleT l.IHKn 
KAMAK H reHepHpyeT cHrHan DF~ no KOTopoMy BbiAaeTcfl 3anpoc 
Ha MHKponporpaMMHOe npepbiBaHHe KaHana AaHHbiX. MHKponporpaMMa, 
npoaHanH3HpOeae CilOBa COCTOfiHHfl HHTep$eAca H COAepmHMOe perHcT
pOB C03Y, 3anHCbleaeT /c4HTbleaeT/ cnoeo AaHHbiX a /H3/ 03Y /a 
KOHTOOnnep/. 

CHrHan npepbleaHHfl IT CBHAeTenbcTeyeT o6 OKOH4aHHH o6MeHa: 
a/ no HHHI.IHaTHBe KOHTponnepa - KOMaHAa MNAF BblnonHeHa, 

npHwen DFl; 
6/ no HHHI.IHaTHBe MHKponporpaMMbl - HC4epnaH OAHH H3 6y$epoe; 
B/ no HHHI.IHaTHBe HHTep$eHca- 06MeH AnHTCR 6onbWe 0,1 C. 

3. KaMa HAHbiH. nocneAoeaTenbHOcTb AeAcTeH171: 
a/ 3arpyma~Tcfl perHcTpbl C03Y R32+R39 /&20+&27/: 

R32 - aApec 6y$epa /4eTHbiH/ AaHHbiX; 
R33 - AnHHa 6y$epa /a cnoaax/ AaHHblx; 
R34 - &OOOF; 
R35 - &020F; 
R36 - aApec 6y$epa /4eTHbiH/ KOMaHA + 2; 
R37 - AilHHa 6y$epa /a cnoaax/ KOMaHA; 
R38 - &080F; 
R39 - &OAOF; 

6/ no KOMaHAe K4 OTKpbiBaeTCR Ha BbiBOA KaHan KOMaHA; 
B/ no KOMaHAe K5 OTKPbiBaeTCfl Ha BBOA HnH BbiBOA KaHan AaHHbiX; 
r/ no KOMaHAe K1 BbiAaeTCfl nepeafl KOMaHAa KOHTponnepy. npH 

~TOM reHepHpy~TCfl cHrHanbl DCl H DC2. 
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AailbHeAWHH 06MeH KaK no KaHany KOMaHA; TaK H no KaHany AaHHbiX 
HAeT Ha MHKponporpaMMHOM ypoeHe. CHrHan npepbiBaHHfl IT CBHAe
TenbcTeyeT 06 OKOH4aHHH 06MeHa: 

a/ no HHHI.IHaTHBe MHKpOnporpaMMbi-HC4epnaH 6y$ep KOMaHA HnH 
AaHHbiX; 

6/ no HHHI.IHaTHee KOHTponnepa - BbiAaHo cnoeo Q, OL, X c X=O; 
B/ no HHHI.IHaTHBe HHTep$eHca- 06MeH AJlHTCfl 6onee 0,1 C. 

nocneAHflfl KOMaHAa KOHTponnepy H3 6y$epa KOMaHA BbiAaeTCfl, HO 
cHrHan Ha ee BblnOnHeHHe He noAaeTCfl I DC2 He reHepHpyeTcfl/. 

MHKponporpaMMa, o6cnymHBa~~aR AaHHbiH HHTep$eHC, AaeT B03-
MOmHOCTb BeCTH npHeM H nepeAa4y AaHHbiX H3 6y$epOB, pacnono
meHHbiX B npOH3BOnbHbiX /He CBfl3aHHbiX/ o6naCTfiX 03Y. AJ1fl :nora 
B ABa cnoea, cneAY~~HX HenocpeACTBeHHO nocne 6y$epa, 3aHOCHTCfl 
AnHHa cneAy~~ero 6y$epa H era Ha4ailbHbiH aApec. B cny4ae, ecnH 
pemHM cnenneHHfl He Hcnonb3yeTcfl, AJlHHa cneAY~~ero 6noKa AOnm
Ha 6b1Tb pasHa Hyn~. 

npH HCnOnb30BaHHH pemHMa Cl.lenneHHfl MHKpOnporpaMMa reHepH
pyeT 3anpoc Ha nporpaMMHoe npepbiBaHHe H npH nepeKn~4eHHH 6y
$epa, B 3TOM cny4ae B cnoee COCTOfiHHfl HHTep$eAca B 11 111 BbiCTae
nfi~TCfl 6HTbl 1 H 3, npH nepeKn~4eHHH KaHana AaHHbiX H 6HTbl 0 
H 2 - Ailfl KaHana KOMaHA. 

2. nPOfPAMMHOE 06ECnE4EHHE HHTEP$E~CA 

noH nocTooeHHH nooroaMMHOro o6ecne4eHHfl HHTeomeHca Hcnonb-
3oeanacb pa3pa6oTaHHafl paHee 151 cxeMa,no3eonfl~~afl opraHH30BaTb 
MynbTHnporpaMMHY~ CHCTeMy o6pa60TKH 3anpOCOB Ha o6cnymHBaHHe 
6noKOB KAMAK /cHrHan L /. nporpaMMa, omHAa~~aR CHrHana L c 
KaKoro-nH6o 6noKa KAMAK, neoeAaeT AHcneT4epy HeKOTOPbiH KoA
MacKy. npH reHepal.IHH 6nOKOM CHrHana L AHCneT4ep C4HTbiBaeT 
c KK 004 cnoeo OL H cpaeHHeaeT c nony4eHHbiMH OT nporpaMM 
MaCKaMH. EcnH npH onepal.IHH 11florH4eCKOe W1 MemAy cnOBOM OL H 
MaCKOA pe3ynbTaT He paeeH Hyn~, COOTBeTCTBY~~He nporpaMMbl 6y
AYT 3any~eHbl B nOPfiAKe HX npHOPHTeTa. 

B CBfi3H C TeM, 4TO HOBbiH HHTep$eHC HCnOnb3yeT TOnbKO OAHH 
ypoeeHb npepbiBaHHfl, a He ABa, KaK 3TO 6blnO paHee, XaHAnep 
H AHcneT4ep 3anpocoe 6biilH o6beAHHeHbl a OAH0171 nporpaMMe. 

HTaK, B COCTaB naKeTa MaTeMaTH4eCKOrO o6ecne4eHHfl BXOAfiT: 
1/ xaHAnep-AHcneT4ep HCM006, o6cnymHea~~HA OAHH HHTep$el7lc KOHT
ponnepa KK 004. npH nOAKn~4eHHH K 3BM EC-1010 HeCKOnbKHX 
HHTep$eAcoe, pa6oTa~~HX Ha OAHOM ypOBHe npepbiBaHHfl, XaHAnep 
.nerKO MOmeT 6b1Tb AOnOnHeH AJ1R o6cnymHBaHHR BCeX KOHTponnepOB 
KaK pa3nH4HbiX 3neMeHTOB rpynnoeoro ycTpOHCTBa conpflmeHHfl, 
YnpaeneHHe AHcneT4epy aanpocoe L neoeAaeTCfl KaK npH nofleneHHH 
cHrHana D c KOHTponnepa, TaK H npH OKOH4aHHH o6MeHa no DF/6~ 
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AHcneT4ep BKJ1104eH a ceK~HJO H2 16/ xaHAJlepa HCM008; 2/ noA-
nporpaMMbl CONNT, CNCT, O:WAIT, OWAIT c <l>YHK~HRMH, 

aHanorH4HbiMH H3JlO>KeHHbiM a·/6/; 3/ noAnporpaMMa SHIN, npeAHa3-
Ha4eHHaR Allfl opraHH3a~HH nepeAa4H AHCneT4epy HH<l>OpMa~HH o6 
OlKHAaHHH HJlH KOHTpOJle 3a CHrHaJlaMH L. 3Ta nporpaMMHafl CeK~Hfl 
Bbl3b1eaeTCR H3 CNCT, CONNT, OWAIT, O:WAIT. 

nocTpOeHHe ynpaBJlfiiO~ero 6noKa BBOAa-ebiBOAa I Control Block 
-CB I- cTaHAapTHoe 16( 0TJ1H4He TOJlbKO a TOM, 4TO a Ka4eCTee 
~OnOJlHHTeJlbHO~ HH<l>OpMa~HH 3aAaeTCfl 3<l><t>eKTHBHbl~ aApec pacnono
>KeHHfl CF a naMRTH /aApec no OTHOWeHHIO K rno6anbHOMY 6a3Hcy 
G ;151. 

KoAOM onepa~HH a CB MO>KeT 6b1Tb 0 /sHe 3aeHCHMOCTH OT 
KOMaHA CF I HJlH &EO. B nocneAHeM cny4ae a CHCTeMHbiX Ta6nH
~ax ycTaHaBJlHBaeTCfl HHAHKaTOp 3aHRTOCTH XaHAJlepa, a ynpaene
HHe a npHa~1Jler~-tpoeaHHOM pe>KHMe eo3epa~aeTCR nollb3oeaTei110 Ha 
ypoeHe npepbiBaHHR ceK~HH H2 HCM006. 3Ha4eH~-tfl 6a3~-tcoe 
P 111 L /4/ T04KH nepeAa4J.1 ynpaaneH~-tR AOJl>KHbl HaXOAHTbCR a 
TafinH~e 1-13 4 6a~TOB, 3<l><t>eKTHBHbl~ aApec KOTOpO~ 3aAaeTCfl B 6a~
Tax 47 5 CB BMecTo aApeca 6y<t>epa. Bo3epaT a xaHAJlep ocy~ecT
BllReTcR no HHCTPYK~HH RTS, cneAoeaTeJlbHO, nepeble 4 6a~Ta LOS 
nonb3oeaTellbCKo~ LPS 141 AOJl>KHbl 6b1Tb ceo60AHbl. Per~-tcTpbl A 
1-1 E AOJllKHbl COAep>KaTb HH<l>OpMa~HIO, xapaKTepH3YIO~YIO OKOH4aH~-te 

o6MeHa 161 /o6bi4HO A = E =0/. CneAYeT noMH~-tTb, 4TO 110r~-t4ec-
KaR 3aHRTOCTb XaHAJlepa CHHMaeTCfl TOJlbKO nocne B03epaTa ynpae
nf'HL-IR c:f'KUL-~L-1 H2 HCM008. nDH4eM vnoaeneH~-te LlOJl>KHo eo3eoalllaTb
cR Ha ypoeHe npepbiBaHHR ceK~I-IH H2 xaHAJlepa. 

npHH~Hn nOCTpOeHHR CF OCTaJlCR npe>KHHM/6/. AonOJlHeHHR 1-1 113Me
HeHHR OTAeJlbHbiX A~-tpeKTI-!8 CJleAYIO~~-te: 

1 . AJlR nepeBOAa 1-!HTep<t>e~ca B KOMaHAHbl~ pe>KHM B CF aKJ1104aeTCR 
AHPeKT~-taa c c = D =0. nesbl~ 6a~T p paeeH 2' a npaebl~ yKa3bl-
eaeT KOJlH4ecTeo KOMaHA MNAF a 6noKe. An~-tHa 6noKa, BKJ1104aR 
CJly>KefiHyiO HH<l>OpMa~HIO, AOJl>KHa 6b1Tb KpaTHa 8 6a~TaM, 4TO no3-
BOJ1ReT ynpocTHTb aHan~-t3 BblnonHeHHR CF.nocne OKOH4aHHR eblnon
HeHHR 6JlOKa KOMaHA 3JleMeHT A AHpeKTI-IBbl 3anycKa KOMaHAHOrO 
pe>K~-tMa COAeP>KI-IT HH<l>OpMa~HOHHbl~ 6a~T CJlOBa COCTORHHR HHTep<t>e~ca. 
2. A~-tpeKT~-tea OKOH4aH~-tR o6MeHa no CF 3a,qaeTcR C = D = P =0. 
XaHAJlep HCM 006 cocTOHT 1-13 4 norH4eCK~-t He3ae~-tcHMbiX 4acTe~: 
ceK~H~-t Hl, nporpaMMHOro MOAYI1R eeAeHHR o6MeHa c HHTep<t>e~cOM 
H2.1 I CM. 161 I, AHCneT4epa 3anpocoe L - H2.2 1-1 MOAYllfl o6cny-
AHBaH~-tR 3anpocos nporpaMM H2.3. nocJleAH~-te 3 MOAYSlR pacnOJlO>KeHbl 
a ceK~HH H2. 

CeK~HH H2.2 H H2.3 HMeiOT o6~He Ta6nH~bl AaHHbiX, pa3Me~eH
Hble a LOS xaHAJ1epa, n03TOMY AllR ynpo~eHHR nporpaMM 1-1 AllR 
yMeHbWeHI-!R 06DeMa 3aHHMaeMO~ naMRTH nOArOTOBKY Ta6Jl~-t~ AHCneT-
4epa H pe>K~-tMa OlKH,QaHHR CHrHaJla L /c 3a~HTO~ OT napa3HTHbiX 
npepbleaH~-t~/ npoH3BOAHT MOAYllb H2.3. 3TOT <t>parMeHT H2 RBJlReTcR 
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peeHTepa6enbHbiM /noeTopHo Bbl3bleaeMbiM/. CeK~~-tR SHIN COAepm~-tT 
TOJlbKO HHCTpyK~I-IH nepeAa4H ynpaeneHHR MOAYJliO H2.3 XaHAJlepa. 

Kon~-t4eCTBO 3aAa4, o6cny>K~-teaeMbiX AHCneT4epoM c ~eJlbiO yMeHb
weHHR 06DeMa 3aH~-tMaeMO~ naMRTI-I, Bb16paHO paBHbiM 8 . 

naKeT nporpaMM MO>KeT pa60TaTb KaK nOA ynpaeJleHHeM MOHI-ITOpOB 
rpynn RTOM H OBM 171 , TaK H noA ynpaeneHHeM MOH~-tTopa 
PCM 18~ OAHaKo a nocneAHeM cny4ae o6cny>KHBaiOTCR 3anpocbl TOJlbKO 
HenocpeACTBeHHbiX 3aAa4 /pe3HAeHTHbiX B naMRTH/. 

06MeH C KOHTPOSlJlepoM npOI-!CXOAI-IT no CXeMe, OTJll-!4aiO~e~cR 
OT cTaHAaPTHO~ AI1R EC-1010. nocne noArOTOBKH CB nporpaMMa 
Bbl3biBaeT MOAYllb cynepe~-t3opa M: 10, KOTOPbl~ 3aTeM BblnOJlHReT 
nocneAOBaTeJlbHOCTb 1-!HCTPYK~~-t~ ceK~H~-t Hl xaHAJlepa. B CBR3~-t 
C TeM, 4TO xapaKTep ~HKJlOB 06MeHa /npHeM-nepeAa4a/ B Te4eHHe 
BCero 06MeHa MO>KeT MeHRTbCR /4TeH~-te perHCTPOB CTaH~I-I~, 3anHCb 
HH<t>OpMa~~-tH"' T.A./, ceK~~-tR Hl o6MeH He Ha4HHaeT, a aKT~-tBI-!3~-t
pyeT ypoeeHb npepbiBaH~-tR ceK~I-!1-1 H2. AanbHe~waR pa6oTa 3ae~-tc~-tT 
OT TOrO,KaKO~ ypOBeHb np~-tOpHTeTa y 3anpOCHBWe~ 06MeH nporpaMMbl. 
Ecn~-t H2 ~-tMeeT 6onbw~-t~ np~-top~-tTeT, pa6oTa nporpaMMbl npepbleaeTCR 
BHYTPH MOAYllR M:JO 1-1 BblnOJlHReTcR o6MeH a cooTeeTcTBHH c CF. 
nocne OKOH4aH~-tR CF Bbl3bleaeTcR MOAYllb cynepe~-t3opa M:I02 , Ko
TOpbl~ a np~-tH~~-tne MO>KeT nepeAaTb ynpaeneH~-te ceK~~-tH Hl xaHAJlepa 
np~-t HaJli-!41-!H 3aAa4 B 04epeAI-I O>KI-IAaHI-!R. no I-IC4epnaH~-tl-l 3aAa4 
1-1 np~-t HaJl~-t4~-t~-t HeHyneBbiX 6HTOB GL a C4~-tTaHHOM c KK 004 cnoee 
COCTORHHR, ynpaeJleH~-te nepeAaeTCR A11CneT4epy. nocne OKOH4aHHR 
pa6oTbl A~-tcneT4epa BblnonHeHHe npepeaHHO~ nporpaMMbl npoAOSl>KaeTcR 
~~ ~"c:'~~~~:,~~~~~~~ ~=~~~~ ':~~~~~~A ~.~: '~_~!_~!~ ~~-"~~=':_" ~~'?~~LfTIADULIU 

TaK KaK 6~-tT co6biTHR a CB I CM. 161 I yme c6poweH ceK~~-te~ M:I02 
Aanee cneAyeT HOpMaJlbHoe eblnonHeH~-te nporpaMMbl. 

Ecn~-t me y H2 ypoeeHb np~-top~-tTeTa H~-t>Ke, 4eM y 3anpoc~-tewe~ 

o6MeH nporpaMMbl, 3anycK H2 1-1 A~-tcneT4epa 3anpocoe npo~-t30~AeT 
TOJlbKO nocne Bbi30ea ceK~~-t~-t M: WAIT. 

BpeMR c MOMeHTa Bb130ea ceK~I-!1-1 M:IO ~o Ha4ana BblnOnHeH~-tR 

nepeo~ AI-IPeKTI-IBbl CF 3aBHCI-IT OT T~-tna HCnOJlb3YeMoro MOHI-!Topa 
H ne>KHT B npeAeJlaX 500-700 MKC. BpeMR BblnOJlHeHI-!R 04epeAHO~ AH
peKTHBbl CF 60-70 MKC. BpeMR, Heo6xOAHMOe AllR pa6oTbl ceK~~-t~-t 
M:I02 1-1 A~-tcneT4epa nocne np~-tXOAa c~-t rHana ''KoHe~ o6MeHa'', 
COCTaBJlReT 700 71000 MKC. np~-t OnT~-tMaJlbHOM nOCTpOeHI-!1-1 nporpaMM 
B03MO>KHa o6pa60TKa AO 5003anpocoe BL B ceKYHAY· 

B cny4ae, ecn~-t HMeeTcR B03MO>KHOCTb pacnpeAellHTb 3anpocbl 
OT 6noKoe KAMAK no np~-topHTeTaM "' a Te4eHHe HeKoToporo epeMeHH 
/Hanp~-tMep, BO epeMR c6poca ny4Ka YCKOPI-!TeJlR Ha MHWeHb/ KOHTpo
Jl~-tpoeaTb TOJlbKO OAHH H3 HI-IX, epeMR peaK~I-IH 36M Ha nORBJleHHe 
L MO>KHO yMeHbWHTb AO 5 MKC. OcTaJlbHble L MO>KHO o6pa6aTbleaTb 
a nay3ax Me>KAY c6pocaM~-t ycKOPHTenR. C~-tcTeMa He Tpe6yeT KaKHx
JlH6o cne~~-taJlbHbiX 6JlOK~-tpOBOK H He 11 3aB~-tcaeT 11 np~-t OAHOBpeMeHHOM 
noReneHH~-t HeCKOJlbK~-tX L. 
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B 3aKn~4eHHe aBTOp~ C4HTa~T CBOHM npHRTHbiM AOnrOM B~pa3HTb 
6naroAapHOCTb ~.A.6yAarosy, ~.$.floMaKHHY H B.6.$nRrHHY aa 
nocTaHOBKY 3aAa4H H nocTORHHY~ nOAAepmKy pa6oT~. 
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KATErOPMH nYBnHKAUHR TEMA'llf11ECKHE 

OB~E~HHOro HHCTHTYTA 
HCCJIE~OBAHHR 

H,nEPHYX 

MHlleKc TeMBTIIJ(a 

1. 3Kcne~HMeHTatlbHa" CllM3HKa BWCOKHX 3Hepn1H 

2. TeopeTH~eCKa" CllM3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHa" HeHTpoHHa" CllM3HKa 

4. TeopeTH~ecKa" CllM3HKa HM3KHX 3Hepn1H 

5. MaTeMaTHKa 

6. ~AepHa" cneKTpOCKOnH" H paAMOXHMH" 

7. ~\HKa T"*enWX HOHOB 

8. KPHoreHHKa 

9. YCKOPHTenH 

10. AaTOMaTH3a~H" o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWx 

l1. Bw~cnHTen~oHa" MaTeMaTHKa H TexHHKa 

12. XHMH" 

13. TexHHKa CllM3H~ecKoro 3KcnepHMeHTa 

14. HccneAOBaHH" TBePAWX Ten H *HAKOCTeH 
"AePHWMM MeTOAaMM 

15. 3KcnepHMeHTatlbHa" CllM3HKa "AePHWX pea~HH 
npH HH3KHX 3HeprH"X 

16, ~03HMeTPH" H CllM3HKa 3a_..TW 

17. TeopH" KOHAeHCHpoaaHHOrO COCTO"HH" 

18. Hcnon~o3oaaHHe pe3ynbTaToa H MeTOAOB 
$yHA8MeHTanbHWX CllM3H~eCKHX HCCneAOBaHHH 
8 CMe*HWX ofinaCT"X H8yKM M TeXHMKM 

19. 6HOCIIH311Ka 

CeMeHOB A.A., Cepreea C.B. YcTpoHcTao conPA*eHHA 
c MMKponporpa~MHWM ynpaaneHHeM Ha 38M EC-1010 • 
A"A KOHTponnepa KpeHTa KK 004 

13-82-5 

Paspa6oTaHo yCTpOHCTBO conpA*eHHA KOHTponnepa KpeHTa KAMAK THna KK 004 
C 38M E~1010. Hcnonb30BaHHe MHKponporpaMMHOro ynpaaneHHA CO CTOpoHW 38M 
n03BOnHno pa3MeCTHTb Ha OAHOH nnaTe ABa KaHana AOCTyna K naMATH 38M - KaHan 
AaHHWX H KaHan KOMaHA. AOCTHrHyTwe CKOpOCTH o6MeHa AaHHWMH - 360K6aHT/C 
npM o6MeHe MaCCMBaMM H 270K6aHT/C npM o6MeHe OAHHO~HWMM cnoaaMH. AaeTCA 
TaK*e onHcaHHe MaTeMaTH~ecKoro o6ecne~eHHA, paspa6oTaHHoro A"A 3Toro ycTpoH-
CTBa COnpA*eHHA. 

Pa6oTa awnonHeHa a fla6opaTOPHH AAePHWX npo6neM OHRH. 

C~eHHe 06~HeHHOro HHCTMTyTa AABPHWX MCCneAoeaHH~. AYGHa 1982 

Semenov A.A., Sergeev S.V. Interface with Microprogram 13-82-5 
Monitoring for KK 004 Crate Controller on theEC-1010 Computer 

An interface for KK 004 type CAMAC crate controller on the EC -1010 -com
puter has been developed. The use of microprogram monitoring by computer 
permits to place on one board two excess memory channels-data channel and 
command channel. The data exchange ratP attained are 360K bytes/s for data 
array exchange and 270K bytes/s for single word exchange.Software developed 
for this interface Is described. 

The investigation has been performed at the Laboratory of Nuclear Problem 
Problems, JINR 

Communication of the Joint Institute for Nuclear Research. Oubna 1982 

nepeBOA O.C.8MHOrpaAOBOH. 


