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SONET /coKpa~eHHe OT Scientific Oriented Network/ - 3TO 
Ofiofi~eHHOe Ha3BaHHe C€TH 38M, B HanpaaneHHH C03AaHHR KOTOPOH 
pa3BHBaeTCR MHOrOMaWHHH~H H3MepHTenbH~H 4€HTp flafiopaTOPHH 
HeHTPOHHOH $H3HKH OHHH /HU flH$/. B HaCTOR~eH ny6nHKa4HH pe4b 
HAeT 0 nepBOM 3Tane C03AaHHR C€TH, KOTOpbiH, HapRAY C peweHH
eM npaKTH4eCKHx 3aAa4 HU, npH3BaH HaKonHTb Heo6xOAHM~H on~T 
KaK coficTBeHHo no npo6neMaM nocTpOeHHR ceTeH, TaK H no aonpo
caM npHnomeHHR CeTeBOH OpraHH3a4HH B ofinaCTH aBTOMaTH3a4HH 
Hay4H~x 3KcnepHMeHTOB. ~aHHaR pafioTa ocae~aeT coapeMeHHoe co
CTORHHe apXHTeKTyp~ H nporpaMMHoro o6ecne4eHHR ceTH SONET H 
flHWb B HefionbWOH CTeneHH 3aTparHBaeT HCTOpH~ H nepcneKTHB~ HX 
pa3BHTHR. 

0CHOBy 3KCnepHM€HTanbHOH fia3~ flH$ COCTaBnR~T ABa HMnynbCH~X 
peaKTopa Ha 6~cTp~x HeHTpOHax: H6P-30, HMe~~HH 7 HeHTpOHH~x 
ny4Koa, H H6P-2, 4Hcno ny4Koa KOToporo paaHo 14. Cy~eCTBeHHOH 
oco6eHHOCTb~ HU flH$ RBnReTCR Heo6xOAHMOCTb o6ecne4eHHR aaTo
MaTH3HpoaaHHoro npOB€A€HHR MHOr04HCfl€HH~X H CaM~X pa3H006pa3-
H~X 3KCnepHM€HTOB npH YCflOBHH, 4TO H3MepeHHR B€AYTCR OAHOBpe
MeHHO H AflRTCR OT H€CKOflbKHX CYTOK AO HeCKOflbKHX H€A€flb. noMH
MU ~•u•u,aaToMaTH3a4HH noAnemaT H 3neMeHT~ caMoH 3KcnepHMeH
TanbHOH 6a3~. no3TOMy HU CTPOHTCR Ha OCHOBe WHpOKOro HCnOnb-
30BaHHR Bbi4HCflHTenbHOH T€XHHKH. 

B HU flH$ pafioTaeT oKono ABaA4aTH 3BH pa3nH4H~x THnoa, a TaK
me CHCTeM~ aBTOMaTH3a4HH Ha OCHOBe MHKpOnp04eCCOpOB. 8 KOH$Hry
pa4H~ ceTH SONET cerOAHR BXOART A€CRTb MaWHH. CaMaR MO~HaR H3 
HHX- aMepHKaHcKaR 38M cpeAHero Knacca PDP-11/70. HenocpeAcT
BeHHo c HeH CBR3aH~ MHHH-3BM PDP-11/20 H MHKpo-3BM MERA-60-10, 
a 4epe3 CM-4 nOAKn~4eH~ 5 MaWHH CM-3 H OAHa MERA-60-30./MHKpo-
3BM lffiRA-60 HCnonb3Y~T COB€TCKHH npo4eccop 113neKTpOHHKa-60 11/. 

TonbKO MERA-60-10 He HMeeT AHCKOBOH naMRTH H, cneAOBaTenbHO, 
AHCKOBOH onepa4HOHHOH CHCTeM~. Ha PDP-11/70 pafioTaeT MO~HaR 
onepa4HOHHaR CHCTeMa lAS, cnocofiHaR OAHOBpeMeHHO nOAAepmHBaTb 
pemHM~ HHTepaKTHBHOH pafioT~, peanbHOro BpeMeHH H naKeTHOH ofi
pafiOTKH. Ha OCTanbH~X MaWHHaX HCnOnb3yeTCR npOCTaR QC peanb
HOro apeMeHH RT-11. Bee MemMaWHHH~e CBR3H peanH30BaH~ c no
MO~b~ aCHHXpOHH~X nocneAOBaTenbH~X HHTep$eHCOB H 4eT~pexnpo
BOAH~X flHHHH Ha CKpy4eHH~X napax. 60flbWHHCTBO flHHHH CBR3H pa
fiOTaeT co CKopoCTb~ 9600 6oA. Ha pHc.l noKa3aHo, KaKHM o6pa3oM 
Bbi4HCflHTeflbH~e MaWHH~ COeAHHeH~ M~COfiOH. 
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Puc.!. CxeMa coe~HHeHHH 
MaiiiHH HU ITH¢ • 

K HERA-60-10 nOAKn~4eH rpa$H-
4eCKHH AHCnneH GD-71 npOH3BOACT-
aa BHP. OH HMeeT cne4npo4eccop, 
ocy~eCTBflR~~HH AOCTyn K onepaTHB
HOH naMRTH ~ffiRA-60-10 no KaHany 
npRMOro AOCTyna. GD-71 HCnOflb3y
eTCR AflR o6pa6oTKH cneKTpoMeTpH-
4eCKOH HH$OpMa4HH, nonaAa~~eH C 
3KCnepHM€HTaflbH~X ycTaHOBOK Ha 
PDP-11/70. Ha MERA-60-10 3MynHpy
eTCR TepMHHan PDP-11/70, TaK 4TO 
Ha TepMHHane 3TOH MHKpo-3BM MOm
HO pafioTaTb TaK me, KaK H Ha 
WTaTHOM TepMHHane 4eHTpanbHOH 
38M. ~nR nepec~nKH n~6~x, a TOM 
4Hcne fiHHapH~X AaHH~x, npOH3Bo
AHTCR nepeXOA B pemHM npOTOKOna 
OfiMeHa.npH 3TOM xapaKTepHCTHKH Tep
MHHaflbHOrO APaHBepa Ha PDP-11/70 
AHHaMH4eCKH H3M€HR~TCR TaKHM 
o6pa3oM, 4To oH o6ecne4HBaeT 

11 np03pa4HOCTb 11 KaHana, T. e. nponycKaeT BOCbMHfiHTOB~e fiaHT~ 
6e3 KaKoro-nH6o aHanH3a HX COAepmHMoro. Pa3pa6oTaHH~H npoTo
Kon o6MeHa 6~n nepa~M on~TOM TaKoro poAa a paMKax nporpaMMbl 
SONET. OH HMeeT r.oe~cTea KnHTnnnR H nn~ennReT ne~er.~naTh HH
$opMa4H~ AflR nporpaMM~, o6cnymHaa~~eH GD-71, a TaKme TpaHcnop
THpoaaTb n~6~e $aHn~ MemAY BHeWHHMH ycTpOHCTBaMH PDP-11/70 
H nep$oneHT04HOH cTaH4HeH MERA-60-10. KpoMe Toro, B03MOmHa 
3arpy3Ka nporpaMM B MHKpo-3BM 4epe3 flHHH~ CBR3H. 

MHHH-3BM PDP-11/20 conpRmeHa c KOMMyTaTopoM /ocTaBWHMCR 
a HacneACTBO oT cTaporo cocTaaa HU, nocTpoeHHoro Ha 6a3e aHa
flH3aTopoa AH-4096 H 3BM 63CM-4/, KOTop~H no3aonReT a~nonHRTb 
OAHOCTOpOHH~~ TpaHCnopTHPOBKY MaCCHBOB 3KCnepHMeHTaflbH~X AaH
H~X H3 nOAKfl~4eHHbiX K HeMy aHaflH3aTOpOB H MHHH-3BM B PDP-11 /20. 
Ha nporpaMMHOM ypOBHe ace 3TH aHaflH3aTOp~ H MHHH-3BM paCCMaT
pHBa~TCR KaK OAHO BHpTyaflbHOe ycTpOHCTBO C $aHflOBOH CTpyKTy
poH, rAe KamAOMY aHaflH3aTopy HflH MHHH-38M COOTBeTCTByeT CBOH 
$aHn Ha BHpTyanbHOM ycTpOHCTBe ''AHanH3aTop". B onepa4HOHHY~ 
CHCTeMy RT-11 BHeApeH APaHaep 3Toro BHpTyanbHOro YCTpOHCTBa. 

MawHH~ C~1-3 H MERA-60-30 4epe3 annapaTypy KN1AK nOAKfl~4eH~ 

K 3KcnepHMeHTanbH~M ycTaHoBKaM. 3TH 3BM H PDP-11/20 Mbl Ha3~
aaeM MaWHHaMH H3MepHT€flbH~X MOAYfl€H /HM/. 

SONET cTpOHTCR KaK ceTb KOMMyTa4HH naKeToa, npH 3TOM M~ · 
OnHpaeMCR Ha CeMHYPOBHeBy~ MOAeflb OTKP~T~X CHCTeM, npeAnOmeH
Hy~ MemAyHapOAHOH opraHH3a4HeH CTaHAaPTOB rso/1/. $H3H4eCKHH 
ypoBeHb 3TOH MOAeflH peanH3yeTCR annapaTHO C nOMO~b~ 
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CxeMa BHpTyanhHbiX 
KaHanoB ceTH SONET. 
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PHc.3. CooTBeTCTBHe npoToxonoB 
~SONET 7-ypOBHeBOH MOAenH 
OTKPbiTbiX CHCTeM. 

noeneAoBaTenbH~x ~HTep~eHCOB T~na DL-11 ~~PM~ DEC/Z/. AnR ypoe
HR ~H~OpMa~~OHHOrO KaHana M~ paapa6oTan~ 6aHT-Op~eHT~pOBaHH~H 
npoToKon ASTRA /eoKpa~eH~e oT Asynchronous Transmission/. 3Aeeb 
~ n~T~n~cb Y4eeTb on~T w~poKo pacnpocTpaHeHHoro npoTOKona HDLC, 
KOTOp~~ RbnReTCR 4aCTb~ peKOMeHAa~~~ X.25 Me*AYHaPOAHOrO KOH
eynbTaT~BHOrO KOMHTeTa no Tenerpa~~~ ~ Tene~oHH~ CCITT/3/, H 
npoToKona DDC~~ ~HPM~ DEC/4/. CeTeBOH H TpaHenopTH~H ypoBHH 
peanHaoeaH~ ynpo~eHH~M npoToKonoM naKeTHoro o6MeHa PACT, paa
pa6oTaHH~M c y4eToM peKoMeHAa~~H X.25. 0AHaKo AnR o6ner4eH~R 
nepeoro ~cnonHeHHR pean~aoeaH~ TonbKo noeTORHH~e BHpTyanbH~e 
coeJlHHeHHR H.fllo4 BiootnTVr:llnhW~P w;:u ... .::tnLI Lfi"'\TI""\r"UIO -*'""~""~··'""'- ---- ---~ , - ~·----, ··-·-,...-- ...,...,..,..._.._.,J""'' ~IOt-(;,..;»1-tVVV 

paaHy~ eTpyKTypy c ~eHTpoM B PDP-11/70 H ny4aMH, ynHpa~~~M~eR 
B MawHH~ H3MepHTenbH~x MOAYneH /eM. p~c.2/. 38M C~1-4 e~nonHReT 
~YHK~~H KOMMyTa~H~ naKeTOB, 4epe3 Hee-npQXOAHT 6onbW~HCTBO 
BHpTyanbH~X KaHanoB. 6onee B~COK~e ypOBH~ MOAen~ OTKp~T~X CHe
TeM a nepaoH o4epeAH SONET He pasAenR~TeR ~ o6paay~T no eyTH 
Aena OAHH, npHKnaAHOH YPOBeHb, Ha KOTOpOM pa60T3eT ~HTepnpe
TaTOp KOMaHAHoro R3~Ka eeTH SONET, Haa~aaeM~H SOCOL /SONET 
Coiiimand Language/. CooTBeTeTBHe ypoBHeH MOAen~ OTKP~T~x eHcTeM 
H npoToKonoe SONET noKa3aHo Ha p~e.3. 

KoMaHAH~H R3~K eeTH HaXOA~TC~Ha4anbHOM 3Tane CBOero pa3-
BHTHR H B HaeTOR~ee BpeMR BKn~4aeT B ee6R B OCHOBHOM epeAeTBa 
AnR AOCTyna K paapa6aT~BaeMOH B SONET eHeTeMe apx~BH3a~HH. no
cneAHRR 6a3~pyeTeR Ha Henonb30BaH~H AHCKOB 6onbWOH eMKOeTH ~ 
MarHHTH~x neHT PDP-11/70. 0Ha e~nonHReTeR KaK HaAeTpoHKa HaA 
~aHnOBOH CHeTeMOH FILES-II. Ka*A~H nonb30BaTenb ceT~ SONET, 
nOM~MO eeoero pa6o4ero A~peKTOPHR, HMeeT CBOH apXHB, KOTOP~H 

OH MO*eT paCeMaTpHBaTb KaK BMeCT~n~~e 60nbWOrO 06DeMa AnR 
eoxpaHeHHR n~6~x ~aHnoe. Ka*A~H apxHB HMeeT AHHaMH4eeKy~ pe-
3HAeHTHY~ 4aCTb, paenono*eHHY~ Ha AHeKaX, H CTaTH4eeKy~ 4aeTb 
Ha MarHHTH~X neHTax. 06MeH ~aHnaM~ Me*AY A~HaMH4eCKOH H eTaT~-
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4eCKOH 4aeTRMH apX~Ba B~nOnHReTeR C~eTeMOH apXHBH3a~~~ 6e3 
HenocpeAeTBeHHoro y4aeT~R nonbaoeaTenR. KoMaHAH~H R3biK noaeo
nReT nonb30BaTen~ noMe~aTb ~aHnbl e apx~B ~ H3BneKaTb ~x ~3 

apx~ea, eT~paTb ~aHn~ B apx~ee, a TaK*e npoeMaTp~eaTb KaTanor 
apx~ea. AnR nonbaoeaTenR, eoweAwero B SONET e TepM~Hana PDP-
11/70, ~aHn~ TpaHcnopT~PY~TeR Me*AY ero pa604~M A~PeKTOp~eM 
~ apx~BoM, AnR eoweAwero e TepM~Hana 38M HM - Me*AY ero apx~
BOM ~ nep~~ep~HH~M~ yeTpOHeTBaM~ 3TOH 38M. noM~MO epeAeTB AO
eTyna K e~eTeMe apX~B~3a~~~ KOMaHAH~H R3~K AaeT B03MO*HOeTb 
n~6oMy nonbaoeaTen~ SONET aanyeKaTb Ha PDP-11/70 nporpaMM~ 
o6pa60TK~. TaK~M o6paaoM, B nepBOH o4epeA~ SONET 3Kcnep~MeH
TaTop Mo*eT apxHB~aoeaTb HaKonneHH~e AaHH~e, e~nonH~Tb YAa
neHHY~ o6pa6oTKy ~ nony4~Tb o6pa6oTaHH~e AaHH~e Ha ~3Mep~Tenb
HOM MOAyne. 

AnR ~3Mep~TenbH~x MOAyneH pa3pa6oTaHa nporpaMMa DUM /oT 
Dual Memory/, 'KoTopaR noaeonReT Ha OAHOM HM OAHOBpeMeHHO npo
BOA~Tb ABa 3KCnep~MeHTa, 4TO AOCT~raeTeR 3a e4eT ~enonb30BaH~R 
nOA HaKonneH~e AaHH~X ABYX BHeWH~X 3Y, B~nonHeHH~X B eTaHAapTe 
KAMAK. nporpaMMa DUM npeAeTaBnReT co6oH ~HTepnpP.TaTop KOMaHA, 
KOTOp~e AOn*H~ B fiYAY~eM enO*~TbeR B npoeTOH npo6neMHo-op~eH
T~poeaHH~H R3~K B~COKOrO ypOBHR, n03BOnR~~~H 3KCnep~MeHTaTOpaM 
nporpaMM~pOBaTb CBO~ 3KCnep~MeHT~, Henonb3YR np~B~4H~e AnR H~X 

KaTerop~~. CeTeeaR 4aeTb nporpaMMHoro o6eene4eHHR HM peanHay
eTeR nporpaMMOH SONET, npeAcTaenR~eH eo6oH ~HTepnpeTaTop 
KOMaHpHorn A~"'tt~ t""'='T~ ":0"!0~~!~~ e~=~~:-~~;::;~r;="';"::::j·\:1 \:. i'~I'-;; //G 
4epea nporpaMM~, peanHay~~~e npoToKon~ PACT ~ ASTRA. 

Ka*AaR ~3 eeM~ ~~3~4eeK~x n~H~H eBR3~ 38M CM-4 o6eny*~BaeT
CR eeoeH nporpaMMOH, pean~ay~eH npoTOKon ASTRA. Bee 3T~ npo
rpaMM~ aaa~MOAeHCTBy~T c nporpaMMOH SWITCH, KoTopaR oey~eeT
BnReT 6y~ep~3a~~~ ~ KOMMyTa~H~ naKeTOB. 3aAep~Ka Ha yane KOM
MyTa~~H onpeAenReTeR B OCHOBHOM BpeMeHeM np~eMa /HnH nepeAa4~/ 
OAHOrO naKeTa AaHH~X, MaKCHManbHaR An~Ha KOTOporo BMeeTe C 3a
ronOBKOM pasHa 516 6aHTOB. 

nporpaMMHOe o6ecne4eH~e SONET Ha PDP-11/70 npeACTaBnReT eo-
6oH KOMnneKe B3a~MOAeHCTBy~~X nporpaMM, np~4eM TOnbKO 4aeTb 
H3 H~X RBnReTeR pe3HAeHTHOH B onepaT~BHOH naMRT~, deTanbH~e 
aarpy*a~TeR no Mepe HaAOfiHOeT~ H OeB060*Aa~T naMRTb no aaeep
weH~~ eco~x ~YHK~~H. Pe3~AeHTH~M~ RBJlR~TeR: ABa APaHBepa, pea
n~3y~~He npoToKon ASTRA AnR ~~3H4eeK~x n~H~H eBR3~ e PDP-11/20 
~ CM-4, ~ nporpaMMa PACT, oey~ecTBnR~~aR naKeTHY~ KOMMyTa~~~ 
'1 B~nOnHR~~aR ~YHK~H~ eynepB~3opa. np~ BXOAe nonb30BaTenR B 
SONET AnR Hero aarpy*aeTeR ~HTepnpeTaTop KoMaHAHOro R3~Ka 
SOCOL, KOTOp~H MO*eT, B eeo~ 04epeAb, aanycKaTb APYr~e npo
rpaMM~ AnR B~nOnHeH~R OTAenbH~X KOMaHA, o6pa3yR TeM eaM~M HeKy~ 
HepapXH~ B3a~MOAeHCTBy~~x nporpaMM. nporpaMMa SOCOL HaXOA~TeR 
B onepaTHBHOH naMRT~ AO Tex nop, noKa nonbaoeaTenb He B~HAeT 
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~3 ceT~. AnH KamAoro eoweAwero e SONET nonb30BaTenH 3anycKa
eTCH ceoH nporpaMMa SOCOL ~. cneAoBaTenbHO, o6pa3yeTCH ceoH 
~epapx~R B3a~MOAe~cTBY~~x nporpaMM. AnH exoAa e SONET ~cnonb-
3y~TCH Te me ~MH ~ napon~ nonb30BaTenR, C KOTOp~M~ OH 3ape
r~CTp~poeaH B onepa~~OHHO~ C~CTeMe lAS. 

Ha nepeoM 3Tane pa3B~T~H ceT~ SONET 3anomeH~ ocHoB~ ceTe
eo~ c~cTeM~ apx~e~3a~~~ ~ o6ecne4eHa B03MomHOCTb YAaneHHO~ 
o6pa6oTK~, pa3pa6oTaH npOTOKOn ~H~OpMa~~OHHOrO KaHana ~ OCHOB~ 
npOTOKOnOB 6onee BbiCOK~X ypOBHe~, 3anomeH~ OCHOB~ KOMaHAHOrO 
H3~Ka ceT~ ~ npo6neMHo-op~eHT~poBaHHOrO H3~Ka B~COKOrO ypOBHH 
AnR nporpaMM~poeaH~H 3Kcnep~MeHTOB. 0AHaKo npoBOA~M~e e HU 
3KCnep~MeHT~ e~e He CTan~ opraH~4eCKO~ 4aCTb~ CeT~ - OH~ B 
60nbWO~ CTeneH~ pa3B~Ba~TCR aBTOHOMHO; Cy~eCTBy~T ~3Mep~Tenb

H~e MOAYn~, KOTOp~e noKa B006~e He ~Me~T ~~3~4eCKO~ CBR3~ C 
SONET. CeTb SONET, npeAHa3Ha4eHHaH AnH KOMnneKcHoro peweH~R 
3aAa4 aBTOMaT~3a~~~ W~pOKOrO Kpyra Hay4H~X 3KCnep~MeHTOB, 6y
AeT pa3B~BaTbCR KaK e nnaHe yeen~4eH~R npeAOCTaenReMoro e~ cep
e~ca, TaK ~ e nnaHe pacw~peH~H KOH~~rypa~~~ ceT~. 

B 3aKn~4eH~e aeTop~ c4~Ta~T ceoe~ np~RTHO~ o6R3aHHOCTb~ 
no6naroAap~Tb Ha4anbH~Ka OTAena r.n.~yKoea 3a nocTOHHHY~ noA
AepmKy AaHHO~ pa6oT~ ~ ~H~eHepoe-3neKTpoH~~Koe B.A.Baroea, 
B.A.BnaA~M~poea, M.n.Kopo64eHKO, r.A.CyxoMn~HOBa, r.H.3~M~Ha, 
6e3 aKT~BH~X yc~n~~ KOTOp~X 3Ta pa6oTa MOrna 6~ ~MeTb n~Wb 
yMo3p~TenbH~R xapaKTep. 
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AneKcaagpoBa H.B. H AP· 10-82-407 
ITporpaMMHoe o6ecneqeHHe ceTH SONET, 
OpHeHTHpOBaHHOH Ha aBTOMaTH3a~H~ Hay4Hb~ HCCReAOBaHHH 

0nHCbiBaeTCH COBpeMeHHOe COCTOHHHe apXHTeKTYPbl H nporpaMM
Horo o6ecneqeHHH nepBOH oqepeAH noKanbHOH ceTH 3BM SONET, 
B HanpaeneHHH C03AaHHH KOTOpOH pa3BHBaeTCH MHOrOMaWHHHbrn H3-
MepHTeRbHbrn ~eHTp lla6opaTopHH HeHTpoHHOH ~H3HKH OHHH. Pa3pa-
6aTbiBaeMaH ceTh npeAHa3Ha4eHa ARH KoMnneKcHoro pemeHHH eonpo
coe aeToMaTH3a~HH mHpoKoro Ha6opa Hay4Hb~ 3KcnepHMeHTOB. Pac
CMaTpHBaeTCH ~H3H4eCKaH KOH~Hrypa~HH CeTH H ee norH4eCKaH 
CTpyKTypa. OnHCbiB~TCH npoTOKOnbr ceTH H 3neMeHTbl nporpaMMHoro 
o6ecneqeHHH. 

Pa6oTa BblnOnHeHa B lla6opaTopHH HeHTpOHHOH ~H3HKH OHHH. 

Aleksandrova I. V. et al. 10-82-407 
Software of SONET Network Intended for Automation 
of Scientific Experiments 

The present state of architecture and software of the 
SONET local network, the first phase, which is implemented on 
the base of multicomputer measurement center of the Labora
tory of Neutron Physics, JINR, is described. The network is 
intended for complex solution of automation problems for 
a wide set of physical experiments. The physical configuration 
of the network, its logical structure, its protocols and 
items of the software are considered. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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