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B O6'be,nUIIeHHOM HHCTHTyTe m~epHbIX HCCJie,noBaHHH 6hIJia C03,naua 
CKaHHpyromaH CHCTeMa Ha :meKTpOHHO-JiyqeBOH Tpy6Ke A::lJIT-2/160 
,nm1 o6pa6oTKH (pOTOCHHMKOB, 3aperncTpHpOBaHHbIX Ha (pOTOllJleHKe. 
YnpaaneHne cncTeMoiI ocymecTBJIRJia Mo,nepHn3upoaauHaH 3BM B3CM-4 
c ucnon&3oaauueM JIHIIHH ca.R3H c 6011&woiI 3BM CDC-6500. B cocrna 
cncTeMbI axo,n.RT CJie,nyromue TexnmecKHe cpe,ncTaa ,nuanora: 

- npoCMOTpOBbIH CTOJI AJI.R Bbmo,na onTnqecKoro H306pa)KeHH.R H3Me
p.ReMoro CHHMKa; 

- ,nucrmeH-MOHHTOp, Ha 3KpaHe KOTOporo OT06pa)KaeTC.R npOI~ecc 
CKaHHpOBaHH.R yqacrKa CHHMKa HJIH pe3yJibTaThl H3MepeHniI; 

- caeToaol1: Kapau,naw ,nn.R yKa3aHH.R xapaKTepHbIX ToqeK Ha H3o6pa
)KeHHH, npe,ncraaneHHOM Ha ,nucrmee-nyne; 

- MHorocpyHKQHOHaJibHa.R KJiaBHaTypa, Ha3HaqeHne KJlllBHW KOTOpOH 
3a,naeTC.fl nporpaMMHO " MO)KeT H3MeH.RTbC.fl B npoQecce pa60ThI; 

- aaapHHHbIH TpaucnapaHT, npe,nHa3HaqeHHblH AJI.fl BbICBeqnaaHH.R 
HaH6011ee Ba)KffblX CTau,napTHblX coo6meHHH; 

- CHMBOJibHhIH ,nucrmel1: 3BM. 
3TH cpe,nCTBa ucnOJib3YIOTC.fl onepaTopOM AJI.R noMomu 3BM BO apeM.R 

o6pa6oTKH (pOTOCHHMKOB, AJI.R BbI6opa aJirOpHTMa o6pa6oTKH (pOTO
CHHMKOB " AJI.R 3a,naHH.R pe)KHMa o6pa60TKH. TTpnMeHeHue ,nuanora no3B0· 
JI.ReT C03,naaaTb rn6Kne nporpaMMHbie CHCTeMhl o6pa6oTKH cpoTOCHHMKOB 
aecbMa CJIO)KffOH Tononoruu npu H3MeHeHHH KaqecTaa CHHMKOB B wupo
KHX npe,nenax, qTo AOBOJibHO 3aTpy,nHUTeJibHO Ha aBTOMaTUtieCKHX cuc
TeMax. K TOMY )Ke pe)KUM pa60Tbl TaKOH CHCTeMbl MO)KeT H3MeH.RTbC.fl 
OT aaToMaTnqecKoro ,no nonyaaToMaTuqecKoro, Kor,na MHorue cpyHKQHH 
B03JiararoTc.R Ha onepaTopa (pacno3Haaauue 3JieMeHTOB H3o6pa)KeHH.R, 
MeqeHne ToqeK, nepe,nau)KeHne cnal1:ca no 1<a,npy u T.n.). · 

YqacTne qeJIOBeKa B npoQecce pa60Tbl CHCTeMbl nOBbIWaeT 3cpcpeKTHB
HOCJ:b o6pa60TKH, HO CHIDKaeT npoU3BOAHTeJibHOCTb CHCTeMhl no cpaa
HeHHIO c noJIHOCTblO aBTOMaTuqeCKHMH CHCTeMaMU o6pa6oTKH (pOTO
CHHMKOB. TTOBbIWeHne npoU3BOAHTeJibHOCTH ,nuanorOBblX CHCTeM .RBJI.ReT
C.fl o,nHoiI H3 KJiroqeabIX 3a,naq npu co3,naHHH MaTeMaTuqecKoro u npo
rpaMMHoro o6ecneqeHU.R ,nJI.fl o6pa60TKH (pOTOCHHMKOB. B ,nuanorOBbIX 
CHCTeMax apeM.R o6pa6oTKH (pOTOCHHMKa B 3HaqUTeJibHOH Mepe onpe,ne
JI.ReTC.fl CKOpOCTLIO peaKQHH qenoaeKa. TT03TOMY npu C03,naHHH CHCTeMbl 
A::lJIT-2/160 oco6oe BHHMaHHe y,neJIRJIOCb TeXHUqeCKHM cpe,nCTBaM 
,nuanora, KOTOpbie onpe,neJI.RIOT npOH3BOAHTeJibHOCTb pa6oTbl onepa
'fopa /l/. Ho ,na)Ke npu npuMeHemm cKopocTHhIX cpe,ncTB ,nuanora epeM.R 
,nuanora 3aHUMaeT OCHOBH IO qa b ~pa60TKH (pOTOCf1HMKa. 
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C Hat1ana 3KcILJiyaT~HH CHCTeMhI A3RT-2/160 6hmo C03AaHO HecKOJih
. KO nporpaMMHblX KOMnJieKCOB o6pa6oTKH q:JOTOCHHMKOB. 3TH npo
rpaMMHbie KoMnJieKchi 6bIJIH co3AaHhI c ucnoJI&30BattneM 3BM B3CM-4 
B KalleCTBe ynpaBJIJIIOll(en: MaIIIHHbl. ApxHTeKcypa, orpaHHlleHHbie pe
cypcbI u onepalUIOHHaJI cHcTeMa B3CM-4 B 3HallHTeJI&Hon: Mepe onpe
AeJIHIOT cxeMy o6pa60TKH <pOTOCHHMKOB H cxeMy nocTpoeHHH nporpaMM
Horo 06ecnet1eHHJI. Co3AaHHbie npu 3TOM nporpaMMHbie AHaJJOrOBbie 
KOMnJieKCbl B CBOen: OCHOBe HMeIOT pa3JIHllHbie anropHTMbl o6pa60TKH 
<pOTOCHHMKOB, KOTOpbie onpeAeJIJIIOTCJI Tononorneii: o6pa6aTbIBaeMblX 
co6hITHH. Ho cxeMa o6pa60TKH q:JOTOCHHMKOB OAHa H Ta )!Ce. 

PaccMoTRHM 3TY cxeMy Ha npnMepe cncTeMbI o6pa6oTKH cpoTOCHHM
KOB c MHC 2•31• Bee& npon;ecc o6pa6oTKH cpoTOCHHMKa Ha aBToMaTe 
A3RT-2/160 MO)f(Ho pa36un Ha HecKoJI&Ko nanoB. Ha nepBoM 3Tane 
npoH3BOAHTCJI ycTattOBKa Hy)f(Horo co6bITHJI. BTopon: 3Tan BKJirot1aeT 
n ce6JI H3MepeHue H pacno3HaBattHe penepHbIX KpecToB. l13Mepettne 
KOOPAHHaT penepHblX KpeCTOB ocymecTBJIJieTCJI aBTOMaTHlleCKH, 6e3 
yt1aCTHJI lleJIOBeKa, OAHaKO C. B03MO)f(HOCTLIO nOAKJIIOlleHHJI onepaTopa 
AJIJI OKa3aHHJI nOMOll(H Ha 3Tane H3MepeHHH. Ha TpeT&eM 3Tane npOH3-
BOAHTCJI CKaHHpOBaHHe KaApa no BCeM HCKpOBbIM npoMe*YTKaM H OT0-
6pa)f(eHHe noJiyqeHHOH HH<pOpMan;HH Ha 3KpaHe AHCILJieH~MOHHTOpa. CKa
HHpOBaHHe ocymecTBJIJieTCJI AJIHHHbIMH CTpoKaMH, llT06bI noJIHOCTbIO 
3aXBaTHTI, BCe TpeKH. BpeMJI · CKaHHpOBaHHJI AJIHJIHOH CTpOKH COCTaB
JIJieT ~ .15-20 MC. Ilpon;eccop B 3TO BpeMJI ucnOJib3YeTCJI AJIJI npue
Ma H3MepJieMblX AaHHblX B onepaTHBHYIO naMJITI, H n03TOMY He MO)f(eT 
ucnoJI&3oBaT&CJI AJIH perneHHJI Apyrux 3aAall. Ha qemepTOM :nane one
paTop npocMaTpHBaeT HMeIOll(HHCJI pHCYffOK C TpeKaMH, KOTOpbie He
o6xOAHMO H3MepHTb H HaxOAHT HX Ha H306pa)f(eHHH Ha 3Kpaae AHCn
JieJI-M:OHHTopa. Ha HattAeHHOM TpeKe onepaTop MeTHT HeCKOJibKO TOlleK. 
Ha Haxo)fCAenue TpeKa H Met1eHHe TOlleK YXOAHT OT HeCKOJILKHX AeCJITKOB 
ceeyJIA AO HeCKOJibKHX MHHYT, B 3aBHCHMOCTH OT CJIO)ICHOCTH co6bITHH. 
Ilo Met1eHbIM TOllKaM CTpOHTCJI OKpy:>ICHOCT&, 3aAaIOll(aJI HanpaBJieHHe 
AJIJI noCJieAyromero CKaHHpOBaHHJI B Y3KOM "KOpUAOpe" no BCeMy TpeKy. 
lieTnepTbIH 3Tan, KaK npanuno, 3aHHMaeT 6on&rnyro qacn BpeMeHH o6pa-
6oTKH. Ilpon;eccop 3BM mi 3Tane Ananora npa1<Tnt1ecKH He 3arpY*eH. 
Ilocne H3MepeHHJI ncex TpeKOB Ha OAHOH CTepeonpoeKll;HH noBTOpHIOT
ca nee 3Tanb1, HatIHHaJI co nToporo, AJIH BTopon: cTepeonpoeKn;nu • 

l(aK BHAHO H3 onHCaHHOH cxeMbl, ace 3TanbI o6pa6oTKH . BeAyTCJI 
noCJieAoBaTeJibHO, OAHH 3a ApyrnM. BpeMJI o6pa60TKH acero co6bITHJI 
CKJiaAbIBaeTcJI H3 BpeMeHH, 3aTpat1eHHoro Ha K~OM 3Tane. YaeJIHllHTb 
npoH3BOAHTeJI&HOCTI, 'cncTeMbl MO)f(HO, yMeH&lllllB apeMJI, 3aTpaq1maeMoe 
Ha K~OM 3Tane. Ho 3TO Tpe6yeT ycJio)f(HeHHJI MaTeMarnt1ec1<oro n 
nporpaMMHoro 06ecnet1eHHJI, llTO B CBOIO ot1epeA&, orpaHllllHBaeTCR MOll(
HOCTbIO npHMeHJieMOH 3BM u CJIO)f(HOCTLIO <pOTOCHHMKOB. 

Bee i3peMJI o6pa6oTKII cpoTocHHMKa cocToUT H3 npeMeHn AHaJiora, 
BpeMeHH' CKaHHpoBaHHJI H BpeMeHH, 3aTpaqeHHoro Ha BblllllCJieHim. Ilep
. BaJI cocTaBJIHroma.ii BpeMeH11 o6pa6oTKH onpeAeJIJieTcJI· npoH3BOAHTeJI&-
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HOCTLIO qeJioneKa, BTOpaH COCTaBJIJIIOll(aJI - npoH3BOAHTeJII,HOCTbIO aBTO
MaTa A3nT-2/160, a TpeT&JI COCTaBJIJIIOll(aJI - npoH3BOAHTeJibHOCTbIO 
3BM. BpeMH c1<aanpoaaaHJI u apeMH BhlllHcnettnn: coCTaBn.iieT npH6JIH-
3HTeJibHO 20+ 30% OT acero BpeMeHH o6pa6oTKH <pOTOCHHMKa. Ilpon;eccop 
3BM u aaToMaT BO apeMJI AHanora npocmuaaroT. Ilo3TOMY eCJIH cKaHH
poaaaue H Heo6XOAHMbie BblllHCJieHHJI npOH3BOAHTb BO npeMJI AHaJiora, 
TO MO)f(HO yBeJIHllHTI, . npoH3BOAHTeJI&HOCTh CHCTeMbI 6e3 YCJIO)f(HeHHJI 
caMHX anropnTMOB o6pa6oTKH. Hn*e H3JIO)f(eHo pernettne 3TOH 3aAatIH. 

MY JibTHilPOrP AMMHAfI OPr AHH3AUHH 
OBP ABOTKH <l>OTOCHHMKOB o 

IlpnMetteHHe B H3MepHTen&ttoii: cucrnMe A3RT-2/160 coapeMeHHoii: 
ynpaBJIHromeii: 3BM CM-4 c onep~HOHHOH CHcTeMoii OC PB OTKpbIJIO 
HOBbie B03MO:lfCHOCTH B C03AaIIHH nporpaMMHblX cpeACTB o6pa60TKH • 
q:JOTOCHHMKOB. OnepaIUfOHHaJI CHCTeMa oc PB - 3TO Myn&ninporpaMM
HaJI CHCTeMa pean&Horo BpeMeHH. OHa nOAAep:»amaeT MYJILTHnporpaMM
HbIH pe:lfruM BbIIlOJIHeHHJI 3aAall, CHHXpOHH3alUfIO BbIIlOJIHeHHJI 3aAall 
npH nOMOll(H cpnaroB co6bITHH, o6MeH AaHHbIMH Me)fCAy 3aAatiaMH, ynpaB
JieHHe cpaii:naMH Ha MarHHTHbIX HOCHTeJIJIX, AHHaMHlleCKOe pacnpeAtmeHue 
H YILJIOTHeHHe naMJITH. HcnOJib30BaHHe acex B03MO)f(HOCTett onep~HOH
HOH cucTeMhI u 3BM CM-4 no3BOJIJieT npnMeHHTb Honyro cxeMy nocTpoe
HHJI nporpaMMHblX KOMILJieKCOB o6pa60TKH <pOTOCHHMKOB. 

KaK paccMaTpHBaJIOCb Bblllle, YBeJIHlleHHJI npoH3BOAHTeJI&HOCTH CHCTe
MbI A3nT-2/160 6e3 yCJIO)f(HeHIIJI anropHTMOB o6pa60TKH MO)f(HO AO
CTHllb nyTeM pacnapanneJIHBaHHJI npon;eccoa CKaHHpOBaHHJI, BblllHCJieHHH 
H AHaJJOra. ,ll;nJI 3Toro He06XOAJIMO HCnOJib30BaTb pe:lfruM MyJI&TnnporpaM
MHpoaamm, 3anomeHHhIH B onepaIUfOHHOH cncTeMe OC PB. Ilo3TOMY 
AHaJIOrODbie nporpa¥MHbie CHCTeMbI npeAnaraeTCJI CTpOHTb KaK MHOro-
3aAallHbie. TaKoe nocTpoemm B03M0)f(HO, TaK KaK HeKOTOpbie 3TailbI 
o6pa6oTKH RBJIJIIOTCJI norHtieCKH He3aBHCHMblMH n MoryT BbIIlOJIHJITbCJI 
napannen&Ho. 

l(orAa OAHa 3aAatia npOH3BOAHT CKaHHpOBaHHe, ApyraJI . BbIIlOJIHJieT 
BbillHCJiemm, a TpeT&JI opraau3yeT AHanor. TaKaJI cxeMa nocTpoeHHJI 
AUaJJOrOBblX nporpaMMHblX ICOMnJieKCOB 6onee · 3cpcpeKTHBHO ncnon&-
3yeT cKaHnpyromuii aBToMaT A3nT-2/160 n npon;eccop 3B~f 3m cxeMa 
nocTpoemm 6bma npnMeneua npn pa3pa6oTKe AHanoronoro nporpaMM
uoro KOMnneKca o6pa6oTKH q:JOTOCHHMKOB c KaMepbI MHC. 

Bee nporpaMMHoe 06ecnet1em1e COCTOHT H3 lleTbipex caMOCTOJITeJI&HbIX 
3aAall. IlepnaJI 3aAat1a JIBJIJieTCJI ynpaBnnromen:. Otta opraau3yeT 3anyc1< 
OCTaJibHbIX 3aAall, AHaJtor H 3anHCb pe3yJI&TaTOB Ha MarHHTHyIO neucy. 
BTopaH 3aAat1a ocymecTBJIJieT pacno3Hanaane u H3MepeHne KOOpAHHaT 
penepHblX KpecTOB. TpeTbJI nporpaMMa npOH3BOAHT CKaHllpOBaHne no 
BCeM HCKOBbIM npoMe*YTKaM II OT06pa)f(eHHe noJiylleHHOH HH<popMa
HHH ua 3Kpaae AHcnneJI-M0HHTopa. l!eTnepTaH nporpaMMa ocymecTBJIH- . 
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eT CK8HHpOB8HHe B,D;OJib TpeKa, pacno3HaB8HHe HCKp H !PHJibTpaQHJO. 
06MeH HH!POpMRWfeH Me)f(,IJ;y 3a,D;R'IRMH npoHCXO,D;HT qepe3 o6myro na
MJITb H npH nOMOmH CHCTeMHbiX nporpaMM o6MeHa. IlpH 3TOM pa60TR 
aceii CHCTeMbi ocymecTBJIReTcR cne,D;yromuM o6pa3oM. Bo apeMR ycTa
HOBKH nepaoro Ka,D;pa ynpaanaromaa nporpaMMa no,D;roTaBJIHBaeT Mar
HHTHYJO JieHTY ,IJ;JIJI 31UIHCH H )f(,IJ;eT CHrHaJIR OT onepaTopa - " co6biTHe 
ycraHoaneuo". Ilo 3TOMY cnruany ynpaanRJOmaa nporpaMMa 3anycKaeT 
3a,D;aqy H3MepeuHR KpecToB. Ilocne H3MepeHHR nepaoro KpecTa 3anycKa
eTcR 3a,D;aqa CK8HHpOB8HHR o63opuoro Ka,D;pa H oTo6pa:>KeHHR ua ,D;Hcnnee
MOHHTope. 3 TH ,D;Be 3a,D;a'IH pa6oTaJOT napanneJILHo. Kor,D;a o,D;Ha 3a,D;aqa 
ocymeCTBJIJieT CKRHHpOB8HHe, ,D;pyraR npoH3BO,IJ;HT Heo6XO,IJ;HMbie Bbi'IH
CJieHHJI H uao6opoT. Ilocne oTo6pa:>KeHHR nepaoii cTepeonpoeKUHH ynpaa
JIRJOmaR nporpaMMa opr aHH3yeT ,D;Hanor, H onepaTop MeTHT TO'IKH ua 
TpeKax, KOTOpbie He06XO,IJ;HMO H3MepRTb. B 3TO BpeMR H,D;eT H3MepeHHe 

. KpeCTOB H CKaHHpoB8HHe 0630pHOrO Ka,D;pa BTOpOH CTepeonpoe~HH. 

Ilocne Toro KaK onepaTop noMeTHJI TO'IKH ua O,D;HOM TpeKe, 3anycKaeT
cR qeTBepTaR 3a,D;aqa (CK8HHpoBaHHe H !PHJibTpRUHH) , a onepaTop B ·3TO 
apeMR nepexo,D;HT K Met~eHHJO Tot~eK ua ,D;pyroM TpeKe. Pe3yJILTaThi 3a
nHcbiBaJOTCR Ha M&rHHTHYJO JieHry BO BpeMR npOTJI:>KKH <PoTODJieHKH 
K cne,D;yromeMy co6biTHJO. 

TaKHM o6pa3oM, nocrpoeune ,D;HaJioroBbiX nporpaMMHbiX KOMDJieK
coa no MHOr03a,D;&'IHOMy npHHUHny n03BOJIJieT COBMeCTHTb BO BpeMeHH 
BbffiOJIHeHHe HeKOTOpbiX 3TaDOB o6pa60TKH.' 3THM ,IJ;OCTHraeTCJI 6oJiee 
3!P!PeKTHBHOe HCnOJib30BaHHe npoueccopa 3BM H &BTOMRTR A3 JIT -2/ 160. 
IJpH 3TOM 'I&CTb o6pa6oTKH (KaJIH6pOBO'IHbie npeo6pa30B8HHR H !PHJibTpa
UHR) nepeueceHbi c 6onLwoii 3BM CDC-6500 ua ynpaam~;romyro 3BM CM-4 
6e3 yMeHbWeHHJI npOH3BO,D;HTeJibHOCTH CHCTeMbi. qRCTb 3a,D;R'I, KOTOpbie 
nocrpoeHbi ,D;JIR o6pa6oTKH <PoTocHHMKOB c · MHC (3a,D;aqa H3MepeHHR 
H pacn03HaB8HHJI penepHbiX KpeCTOB, 3a,D;R'IR CKRHHpoBaHHR no ,D;OpO:>KKe) , 
MO:>KeT 6biTb HCnOJib30B8HR npH nOCTpOeHHH nporpaMMHbi X KOMDJieK
COB ,IJ;JIJI o6pa60TKH !POTOCHHMKOB C ,D;pyrHX TpeKOBbiX KaMep, 'ITO no3BO
JIJieT COKp&THTb BpeMR pa3pa60TKH HOBbiX nporpaMMHbiX KOMDJieKCOB . 
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PyKoDHCb nocTynnna B H3,D;aTeJibCKHH OT,D;eJI · 
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BapauqyK M.K. HAP· 

MynhTHDporpaMMHRR oprRHH38UHR ,D;HaJiorosoii o6pa6oTKH 
!PoTOH306pa:>KeHHH H& CKRHHpYIOIUeH CHCTeMe A3JIT-2/160 

Pl0-86-331 

IlpoBe,D;eH 8HaJIH3 opr8HH38UHH o6pa6oTKH CHHMKOB H& H3Mepme.m.
HOM ycrpoiicTBe A3JIT-2/160 c ynpaBJIRIOIUeii 3BM B3CM-4. Ilepexo,D; 
ua ynpaBJIRIOIUYIO 3BM CM-4 npe,D;OCT&BJIReT HOBbie B03MO:>KHOCTH ,D;JIR 

nporpaMMHpOBaHHR. 0nHCaHR OpraHH38UHJI KOMDJieKCR o6pa6oTKH CHHM
KOB c MHC c ncnoJib30BRHHeM MYJibTHDporpaMMHpoBaHHR. IlpoH3BO
,D;HTeJibHOCTb A3JIT-2/160 npH 3TOM B03pacTaeT ua 20- 30%. 

Pa6oTa BbiDOJIHeHa B Jia6opaTOpHH Bbi'IHCJIHTeJibHOH TeXHHKH H aBTO
MRTH3auHH OHHH. 

Coo(51QeHHe O«h.eJUIHeiUioro IUicTHTyra JIJJ.tpHwx HccneAOBaHKi. Jly&ra 1986 

Baranchuk M.K. et al. 

Multiprogramming Organization of Filma Conversational 
Processing in AELT-2/160 Scanning System 

Ilepeso,D; aBTOpoB 

P10-86-S81 

The processing films organization on the AELT-2/160 measurement 
device with the BESM-4 control computer ia analysed. The IUbstitutinl 
the BESM-4 control computer by the SM-4 control computer livet new 
possibilities for processing films from MIS device with uainC of multipro
gramming ia described. The AELT-2/160 device productivity lncnuet 
by'20- 30%. 

The investiption has been performed at the Laboratory of Computinl 
TechniqUe~ and Automation, JINR. · 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


