
3 J1.Ko:>KeHKOBa 

COOtiutBHMR 
OtiliBAMHBHHOrO 

MHCTMTYT8 
RABPHbiX 

MCCJ18AOB8HMM 
AYfiHa 

10-82-371 

HHTEPAKTHBHOE llPOEKTHPOBAHHE 
llE1JATHHX CXEM 

1982 



B ceRa~ c He$opMa1lbHO~ nocraHOBKOH aa~4H npoeKTHpoaaH~R 
ne4aTHbiX CXeM H OTCYTCTBHeM T04HbiX MeTOAOB ee peweHHR, BCe 
5onbwee pacnpocTpaHeHHe nony4a~r CHCTeM~ npoeKT~poaaHMR HH
TepaKTHBHoro THna, f103B011R~ll\l-1e 06beAI-1H~Tb B03MOlKHOCTH HHlKe
Hepa-pa3pa60T4~Ka ~ 3BM /5,8/. 

npe,QJlO>HeHHbiH B 3TOi1 pa6ore KOMillleKC nporpaMM npeAHa3Ha4eH 
A11R: 

- BBOAa ~CXOAH~X AaHH~X C nep$OKapT /n/K/, MarHHTHOA neHT~ 
/Mn/, MarHHTHOro AHCKa /Mtl/ 1-1 Knae~aryp~ A~CnneR; 

- BBOAa KOMBHA npOeKTHpOBaHHR C KJlaBHaTyp~ AHCnneR; 
- ~3o6pax<eHI-1R TeKyl!lero COCTORHHR ne4aTH~X CXeM /nCx/ 8 

npo~ecce HX np.oeKTHPOBaHHR Ha 3KpaHe AHCnJleR THna 
"TEKTRONIX"· 71 . 

- BbiBOAa Oni-1CaHI-1R nCx Ha BXOAHOM R3btKe CHC TeMbl "rPA$" /1/ Ha 
nep$oKaprbt, ~1n, MA. 
rpa$H4eCKOe B3aHMOAetltCT8He pa3pa60T4HKa C 36M 8 npo~ecce 
npoeKTHPOBuHHR nCx BeAeTCR C nOMOlllb~ CJleARUiero nepeKpecTHR. 

PaHee 6 OHRI1 6btn~ C03AaH~ nporpaMMa peAaKTI-1p08aHHR ncx 
n ".,, .... ,.,TLLn•• nnwLAun .,., S:::~rM-f.../4/ r ntl(1r"'\nr'u u::t r-n.::u'hnnnrTnnuT~n"" 

-"CALCOM-P"~- ~~~e3-c~~~eM~ "IPA$;,-·u"l-1 np~rp~M~a peA~KrHpo-
aaHHR ncx B HHTepaKTHBHOM pelK!-1Me Ha CDC -6500 c BBOAOM BHO
C~MbiX 113MCHeHHrll C KnaBHaTyp~ AHCnneR T 1-1na "TEKTRONIX" ~ 
H3o6palKeHI1R cxeMbl ne4aTHOA nnar~ ;nn; Ha 3KpaHe 3Toro AHCnne.A. 

npeAJlO~eHH~~ 3AeCb KOMnJleKC npor paMM npoeKTHpOBaHHR nCx 
HanHcaH Ha A3~Ke $oprpaH c Hcnonb3oaa~HeM KOMnneKca IPA$OP 12•3! 
ra6ora KOMnneKca nporpaMM HB CDC -6500 OCyll\eCTBnReTCR 8 CHCTe
Me "INTERCOM". 11HTepaKTHBHbli1 pelKHM pafiOTbl Cyll\eCTBeHHO COKpa
UiaeT CPOK npOeKTHP08aHH.A nCx. 

KoMnneKC nporpaMM npoeKTi-1pOBaHI-1fl nCx COCTOHT 1-13 PRAa npor
paMM. nporpaMMbl BBOAa HCXOAHbiX AaHHbiX, peAaKTHPOBaHHfl nCx 
~ $OpMI1pOBBHHR MaCCI-'!Ba HOBbiX AaHH~X on~caH~ e15~3AeCb Mbl 
OCTBHOBHMCR T01lbKO HB pa6oTe nporpaMM, OCyll\eCTBJlfl~li\~X rpa$11-
4eCK~tlt BBO~ AuHH~X 11 KOMaHA· CneAyeT 3aMeTI-1Tb, 4TO pe4b 
6yA~T HATH 0 AByxcnotltHbiX nCx. 

1. BBO/l MACCI1BA 11CXOAHI:IX .OAHHb!Y 

H~ BXO~ npurpaMM~ llOCTynaeT MaCCHR ~CXOAHbiX AaHHUX, KOTOp~~ 

npeAC T i:'GilflC 1 C060ti 3uKO!J.KpORallHYIO nCx. f1aCC11<l HCXOAHbL< 
AatH<b!;' - :nc naKeo nepr.J.P!i.C!PT lsJJt<../., .. nonyY.eJ:IHbLki- J11-16o nocne pa

\ .. , 
I . 
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6oT~ c~cTeM~ rPAcll Ha 63CM-6, n~6o nOArOT08neHH~~ 8PY4HY~ ~ 
3an~CaHH~L1 n~6o Ha MarH~TH~A A~CK /MA/, n~60 Ha MarH~THY~ 
neHTY /Mfl/. cllopM~po8aH~e MaccH8a ~cXOAH~x AaHH~X ~ pa6ora c 
H~M on~caHbl 8 /!1/. 

I I. VI306PAJKEHVIE CXEMbl nn HA AVIcnflEE "TEKTRONIX" 

npeAnomeHH~R 3AeCb MeTOA npoeKT~P08aH~A nCx npH nOMOW~ 
cneAA~ero nepeKpecr~A s orn~4~e or MeTOAa, on~caHHoro 9
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rpe6yeT o6A3aTenbHOro ~306pameH~R cxeM~ nn Ha 3KpaHe A~cnn~A, 
~ n03TOMy nocne nORBneH~A Ha 3KpaHe HaAn~c~ "PICTURE" Ha 
Kna8~arype repM~Hana Ha6~paercA ''YES~ nocne noA8neH~A HaA-
nHc~ "PICTURE AXES" Ha Kna8Harype repM~Hana Ha6~paer-
CA nH6o "YES" - ~3o6pameH~e ~ ou~cllp08Ka oceR, n~6o "NO" -
H306pameH~e oceR He rpe6yercA. 

Aanee noAsnRIOTCA HaAn~c~: "INPUT NUMBER OF LAYER", "1 ", 
"2", "A", 4TO 03Ha4aer rpe6osaH~e nporpaMMbl 3aAaTb ~3o6pameH~e 
n~6o nepsoro cnoA /"1 "/, n~6o 8Toporo cnoA /"2"/, n~6o cosMell.\eH
HOro p~cyHKa o6o~x cnoes /"A"/ nnaTbl. CooT8eTCTBY~~~~ napa-
MeTp /"1", 11 211

, "A"/ 8BOA~TCR np~ nOMO~~ nepeKpeCT~A, nyreM 
HamaT~A n~6oR 6yKseHHOA Knae~w~ ~ Kna8~WH "RETURN··. CileAyer 
3aMeT~Tb, 4TO ~306paMeH~e CXeM~ nn npOH3BOA~TCA np~ nOMO~~ 
KOMnneKca rPAcllOP /2,3/. 

III. ~OPMVIPOBAHVIE ncx 

nocne nony4eH~A ~CXOAHOro P~CYHKa cxeMW nn nepeXOAMM K npo
ueccy cllOpMMp08aH~A nCx, 06~aA 6noK-CXeMa KOTOpOrO npM8eAeHa 
Ha PMC. 1. 

Ha 3KpaHe AMCnneA OAHospeMeHHO c H306pa>HeH~1eM cxeMbl r1n 
nOABnA~TCA cneAy~~He KOMaHAbl - ''MeH~ 11 : 

"CORRECTIONS", "YES", "NO .. 

''ACTION" ___ , "ADD", "RENAME .. , "DELETE", "MOVE", "STOP .. 

"T, .._,, 1, 2, E" 

"X. y, 

"TYPE OF POINT", I, J, M, B, C, S, P, E ". 

noA4epKHYT~e HaAnHCM A8nA~TCR 3anpocaM~ nporpaMM~, ocranbHWe -
803MOMH~MH OTBeTaMH Ha 3TH 3anpoc~, np~4eM see 3TH HaAnHc~ 
Ha 3KpaHe A~CnneA nORBnA~TCA TOnbKO DAHH pa3, a nOTOM COOT
BeTCTBy~~~e HaAnHCH nOACBe4HBa~TCA no Mepe He06XOAHMOCTH. 
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HatmJio dlopMYrposaHYJH ncx 

bBO,ll, HOMepa cJIOH llCx ("I 11 

YfJII1 
11 2") YfJIYf IlpYf3HaKa KOH 

qa npoqecca t 11 E") 

nLrtlop KOMa!-IJI.hl \ ADD. HENAJI.-11: 
DLLETI:.f\10VE) YIJIYI KOHfta pD 
'50Th! !Hi Jl,aHHOM CJIOC ( S'l'Ol') 

II ST()J'" 

' J 'nlllUJlliL'HVll: ).l,l;v1CTRIH~, CO-
OT BC 1' ·-~ T R,YlOI~Yi X B!JJ() j ,;J '!! fO (1 

KOMfllfTC 

1 pa lYI'WCKOC OT06pmtWHYie 
i'el<,YU~ero COCTO.AHYIH JJCx 

iieT I lJ! 

PIIC. I . 
IU!q~ITHhlX CXt >1. 

Becb BBOA ocywecrenAercA nyreM yKa3aHMA npM nnMrnQM nepe
KpecT~A,HamarMeM n~6ot.1 6yKBeHHOL1 KJ1,lBMlll._, M KnaBMWM "RETURN"'. 

npe.nnomeHHbiA KOMnneKC nporpaMM Wl~.l'f ,no6aBJlATb ("ADD"), 
nepeonpeAenATb ( "RENAME"), YA<HlATb ( "DELETE") M ne-
peHOCIHb ("MOVE") C DAHOro CJlOR nCx Ha ApyroA KaK ~3on~
p08aHH~e T04K~ /KOHTaKTH~e nno~aAK~/, TaK M npOBOAH~K~. 3 



HallaJio KOMaH,II,ht "r~tlD 11 

Bso.rr, HaqaJJa nponun,HvHta 
( "T") r.iJII.i era rrpo.rr,oJIJKeHI.iH 
("w"), r.iJlr.i rrpr.i3HC1Ka KOHU,a 
KOMaH,Il,bl ( "E") 

ilepexo.rr, K BH6opy 
KOMaH bl 

Bao.rr, Tr.ina .rr,o6aBJIHeMo~ Toq
KH (I,J,M,B,C,S,P) 

Bao.rr, Koop.rr,HHaT (x,Y) .rr,o-
6aBJIHeMoH TOqKH 

pa¢HqecKoe H3o6paJKeHHe 
TeK~ero COCTOflHHH ilCx 

PHc.2. EnoK-cxeMa BHCCeHHH B cxeMy rm TO'-leK 
/KOHTaKTHbiX flJIO~aAOK/ H HPOBOAHHKOB. 

noAp06Hble 6noK-CXeMbl pa60Tbl 3H1X KOM3HA npi1BeACHbl Ha PI1C. 2, 
p11c.J, PI1C.4, PI1C.5. 

nocileAOBaTeilbHOCTb BBOAa AaHHblX np11 nOMO~I1 CileAR~ero nepe
KpeCTHR COOTBeTCTByeT KOAI1POBKe BXOAHblX A3HHblX B MeCTKOM ~op
~aTe 111. 

nocne OKOH4aHI1R OAHDrO 3Tana pa60Tbl 11 nDACBe411B3HI1R Ha 3Kpa-
He A11cnneH HaAnHCI1 "CORRECTIONS" Bbl611paeTol np11 noMo~l1 
nepeKpeCTHR 111160 "YES" - eCI111 He06XOA11MO npO.Q011MI1Tb pa6oTy, 
111160 ''NO"- ec1111 npo~ecc $OpMI1POBaHI1R nCx nOI1HOCTb~ 3asepweH. 

B nepBOM c11y4ae npo~ecc Ha4HHaeTCH cHa4al1a,T.e. c H3o6paMe
HI1H nCx,BO BTOPOM nepeXDAHM K nDI1y4eHI1~ M3CCI1B3 C$OpMI1pOBaH

HblX AaHHblX/~1,KDTOpble MOryT 6blTb san11caHbl Ha Mn, MA 111111 no-
11Y4eHbl Ha nep~oKapTax. nol1y4eHHbli1 noc11e nep<!>opa~1111 naKeT nep~o

KapT npHrOAeH 6e3 113MeHeHI1i1 Af1R BBOAa 11 o6pa60TKI1 CHCTeMOi1 
"rPM>" Ha Ei3CM-6 Ill. 

4 

Haqano KOMaH.Jlbl "HENA.ME" 

8B0,1l TpeoyeMoro T~l!IU TQqKMt 
( ....... ,I, J, M, B, c, sIp) 11J111 fiPM1-

3HaKa KOH a K U "E" 

BBO~ KOOp~MtHaT (X,Y) nepe
onpe~eJIHeuo~ TOl!KMt 

rpaWMtqeCKOe OT06paxeHHe 
TeK· ~ero COCTORHHR llCX 

PHc.3. EnoK-cxeMa nepeonpeAeJieHHH /HnH 
YHH'ITO)J(eHmi/ TOtieK /KOHTaKTHbiX llJIO~aAOK/. 

t1 a qan o KOMBH.Jlbl II DELETE II 

BBO.ll npMsHaKa yHMtl!To~eHHR 
( ._, ) , JIM6o coxpaHeHMtR KOH~a 
yHHqTozaeuoro npoBo~HMKa, 
mH:So KOH a KOUaH "E" 

rpawMqecKoe OT06pa~eHH8 
TeK ero COCTORHHH llCX 

llepeXO,lt K Bbl60py 
KOllaR bl 

PHc.4. EnoK-cxeMa YAaJieHHH npoBOAHHKOB. 



Haqano KOMaH,ztJX "MOVE" 

BBO,lt HOMepa C1IOfl, C KOTO
poro nepeHOCRTCR npoBo.zt
H!t1K!t1, lt11I!t1 np!t13HaKa KOHqa 

KOYaH,lt!X ( 11E11
) 

BBO,zt HOYepa C1IOR, HB KOTO 
pJXH nepeHOCRTCH npoBo.n;H!t1-
K!t1, lt11I!t1 llp!t13HBKa KOHQa 
nepeHoca Ha .ztaHHJXH cnoU 

"E" 

nepexo,n; K B~6opy 
KOMaH.z:t~ 

Pnc. 5. IlnoK-CXPH.1 IIPpeHoca 11poBol1l!l!KOH 

C O~HOro cnoR ITCx Ha J1pyroA. 

Cne,qyeT 3aMeTHTb, 4TO B cny4ae HenpaBHnbHOrO BBO,qa OTBeTa 
Ha 3anpOC nporpaMMbl Hnl-1 OWH604HbiX KOOPAHHaT T04eK, Ha 3KpaHe 
AHCnneR 6y,qeT no,qcBe4HBaT bC R Ha,qn1-1c b "ERROR" 1-1 T pe6osaT b
CR nOBTOpHbl~ BBO,q. 

nopR,QOK pa60Tbl C KOMnneKCOM nporpaMM npoeKTHpOBaHI-1R nCx 
OnHCaH B /fo/, 
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3AKnfi)4EHI-1E 

~OCTOHHCTBa npe,qnomeHHOrO MeTO,qa npoeKTHpOBaHHA nCx 3aKn~-
4a~TCR s cne,qy~~eM: 

- peanH30BaH rpa$H4eCKHA BBOAi 
- ysenH4Hnocb ObiCTpo,qeAcTBHe; 
- 3KpaH He 3aCOpReTCR, 4TO OC06eHHO samHO npH HCnOnb30BaHHH 

,qHcnnees Ha 3anoMHHa~~eA Tpy6Ke; 
- COKpa~eHO 4HCnO B03MOmHbiX OWH60K nonb30BaTenR; 
- nOCTORHHOe OT06pameHHe TeKy~ero COCTORHHR nCx Ha 3KpaHe 

AHCnneR. 
HeAOCTaTKH onHcaHHOro MeTo,qa o6ycnoeneHbi.He,qocTaTKaMH AHcn

neR 151 . 

npe,qnomeHHbiA KOMnneKC nporpaMM ,qnR npOeKTHpOBaHHR nCx MOmeT 
paOOTaTb COBMeCTHO C nporpaMMOA, OnHCaHHO~ B 151 

AsTop 6naro,qap1-1T B.n.naxoMosa 3a nocTaHOBKY 3a,qa4H ~ o6cym
,qeHHR, H.B.XyTOpHoro - 3a none3Hble 3aMe4aHHR, 5.r.mHHosa -
3a KOHcynbTaUHH no pa6oTe C KOMnneKCOM rPA$QP. 
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PyKonHCb nocTynHna s H3,qaTenbCKH~ OT,qen 
24 MaR 1982 ro,qa. 
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HET nH nPOBEROB B BAWER BHBRHOTEKE? 

81>1 MO&eTe no.11y'IMTb no no'ITe nepe'llfCJJeHHble HMJI(I' KHHrH, 

eCJIH OHM He fibiJJM 38K838Hbl paHee . 

ll13-11182 

ll17-11490 

~-115.]~ 

ll3-1 T787 

ll13-1f807 

AI, 2-12036 

ll1,2-12450 • 

411-80-13 

li4-80-271 

li4-80-385 

ll2 - 81-543 

liiO,ll-81-622 

ll1,2-81 -]28 

ll17-81-758 

ll1 ,2-82-27 

Pl8-82-11 7 

TPYAW IX He•AYH3poAHOro CMMn03MyMa no AABPHO~ 3nexT
poHMKe. BapHa, 19 77 . 

TPYAW IIPAYHaPOAHOro CMM003MYMa no M36paHHWM npo&!e
MaH CTaTMCTM~ecxoH HexaHMKM. AY6Ha, 1977 . 

C6opHMK aHHOTa~MH XV co•~aHMA no AAePHoH cnexTpocxo
""" M TeoPMM AApa. liY6Ha, 1978. 
TPYAW III lle.AYHapoAHOH wxonw no HeHTpoHHOH ~3Hxe. 
Anywn, 1978. 

TPYAW III IIPAYMapoAHoro coeewaHMA no nponop~MOHan•
HWM M APe~awM xa..epaM. liY6Ha, 1978. 

TPYAW VI BcecOG3Horo coae~HMA no ycxopHTenAM- 3apA
•eHHW~ ~aCTM~. liY6Ha, 1978 /2 TOMa/ 

TpyAW V He.AYH•poAHoro ceMHHapa no npo6neMaH ~3MKH 
BWCOKMX 3Hepr.MH. liY6Ha, 1978 

TPYAW XII lle•AYHapoAHOH IIIKOilW HOnoAWx y~HWX no ~3HKe 
BWCOIIMX 3HeprHH. npHHOPCKO, HP6, 1978. 

TPYAW VII BcecOtO:sHoro coee•aHMA no ycxopMTenAH :sapA
•eHHWx ~aCTH~, jly(iHa, 1980 /2 To .. a/ 

TPYAW pa6~ero coee .. HMA no cMcTeHaH H HeTOAaH 
aHanMT~eCKMX B~McneHHH Ha 3811 H HX npHMeHeHHO 
B TBQPeTM~eCKoH ~3MKB, liY6Ha , 1979 

TpyAW lle•AYH8POAHoH KOH~Pe><llMH no npoone"a" 
Hecxon•xHx Ten • AABPHO~ ~H3Hxe. AY6Ha, 1979. 

TPYAW lle•AYHapOAHOH WKonw no CTPYKType AApa. 
AnywTa, 1980. 

TPYAW VI lle•AyHaPOAHOro coae~BHHA no npo6neMaH xaa><
TOBOH TeOPMM nonA. AnywTa , 1981 

TPYAW He•AY><aPOAHoro coeewaHHA no npo6neHaH HaTeHaTH· 
~ecocoro HOAenHpoeaHHA • AAePHO-~H3H4ecxHx HccneAoea 
HHAX. lly6Ha, 1980 

TPYAW VI He• AYH3POAHOro ceHHHapa no npo6ncHaH ~H3HKH 
BWCOKHX 3HeprHH . .Qy6Ha, 1981 . 

TpyAw It He•AYHapoAHOro CHMn03HyHa no H36paHHwH 
npo(ineMaM CTaTHCTH~eco<oH MexaHHK~< . lly6Ha, I 98 I . 

TpyAw He•AYHBpQAHOro CH no3HyMa no nonApH3a~HOHHW 
ABneHHA 0 ¢H3HKe 8WCOKHX 3HeprH~ . .Qy6Ha, 1981. 

TPYAw IV coeewaHHA no Mcnonb30BaHHO HOBwx AABPHO
~H3H~ecxHx MBTOAO" AnA peUJBHHA Hay~HO"Tl'XHH~eCKH X 

H HapoAHOX03A~c l'BeHHwx 3aAa~ . .Qy6Ha, I 981 . 

5 p. 00 x. 

6 p. 00 K. 

2 p. 50 K. 

3 p . 00 K. 

6 p . 00 K. 

7 p. 40 K. 

5 p. 00 1(, 

3 p. 00 1(. 

8 p. 00 K, 

3 p. 50 "· 

3 p. 00 K. 

5 p. 00 x. 

2 p. SO K. 

2 p . so "· 

p . 60 I(. 

5 p . ~to K . 

3 p. 20 K . 

3 p. 80 K . 

3aKa3bl Ha ynoMilHYTble KHIIfli MoryT llbiTb HanpasneHbl no anpecy: 
10100 0 MoCKBa, rJiaBnO'IT3MT, n/11 79 

M3l!aTeJJbCKMA OTl!eJJ 00bCl!IIHeHHOrO HHCTHTYTa lll!ePKbiX KCCJJel!OBaKMA 

KolKeHKOoa 3.H. HHTepaKTHBHOe npoeKTHpoeaHHe ne4aTH~x cxeM 10-82-371 

C03AaH KOMnJJeKC nporpaMM npOeKTHPOBaHHR ne4aTH~X CXeM OAHO- H AByx
CJJOHH~X ne~aTH~X nnaT. npeAJJOlKeHH~H KOMnJJeKC nporpaMM n03BOJJReT BBOAHTb 
HCXOAH~e AaHH~e c ne~oKapT, MarHHTHOH neHT~, MarHMTHOro AHCKa M c KnaaHa
TYP~ AMcnneR, oTo6palKaTb rpa~H4eCKH Ha 3KpaHe AHCnneR THna TEKTRONIX 
TeK~ee COCTORHHe ne4aTHOH CXeM~ B np04ecce ee npoeKTHpQBaHHR, npeAJJOlKeH 
Ha6op KOMaHA npoeKTHpOBaHHR. rpa~H4eCKOe B3aHMOAeHCTBMe paapa60T4HKa C 38M 
B npo4ecce npoeKTHpoBaHMR ne4aTH~x cxeM BeAeTCR c noM~b~ cneAR~ero nepe
KPeCTHR. npeAJJOlKeHH~i1 MeTOA n03BOJJReT nerKO npH noM~H CJJeAR~ero nepeKpec
THR BHOCHTb H3MeHeHMR B ylKe HMe~HeCR CXeM~. 

KoMnneKc nporpaMM HanHcaH Ha R3~Ke ~OpTpaH c npHMeHeHHeM rpa~H4ecKoro 
KOMnJJeKca rPA~OP H pa6oTaeT Ha 3BM coc-6500 B CHCTeMe INTERCOM. 

Pa6oTa e~nonHeHa B fla6opaTopHH B~4HCJJHTeJJbHOH TeXHHKH M aaTOMaTH3a4MH 
OHRH. 

Kozhenkova Z. I . lnterative Projecting of Printed Circuit Boards 10-82-371 

The program is designed for projecting, editing and drawing one- and 
two-layer printed circuit boards on CRT displays of the TEKTRONIX type. 
The program permits to introduce the initial data from cards, magnetic 
tape, disk and displays keyboards. The proposed method provides a possibil i
ty to modify already existing printed circuits by means of a cross-hair 
cursor. The program is written in FORTRAN language using elements of 
GRAFOR system. It is implemented on the CDC-6500 computer in the INTERCOM 
system . 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JIHR . 

Communication of the Joint Institute for Nuclear Research . Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH . 


