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flaxoMos B.n. PI! - 11918 

flporpaMMHOe o6ecneqeHHe qepre)KHoro asroMaTa ".UHrurpa4J D3G.I" 
H8 63CM-6 

.UaeTCfl onucaHHe rrporpaMMHoro o6ecrreqeHIHI Ha E3CM-6 .unst qepTe*

Horo asroMara ".Uuru:rpa$ D3G.l " Monenu 1008. flporpaMMbi pa6ora10T B 

p8MK8X CHCT€Mbl aBTOM8TH:3HpOB8HHOf'O npOeKTH:pOBBHHSI H H3f'OTOBJI€HHSI ne

qaTHbiX nnaT stnepHoH 3JieKTpoHHKH "Tpa£P". PaccMoTpeH Heo6xo.uH:MbiH Ha6op 
ynpasnHlOWH:X nep¢oneHT "nH:rHrpa¢a" I pewalOIUUH aanaqy nonyqeHHSI qepre>Keit: 

CX€Mo flpuBeJleHO KpBTKO€ OITH:CBHH€ CBMOf'O qepT€)KHQf'O 8BTOM8T8 H ero 

BXO.OHOf'O S13bJK8. 

Pa6oTa sbmonHeHa s Jla6opaTOPHH BbiqH:CJIHTeJibHOH TeXHHKH 

H 8BTOM8TH:38UH:H Ol1SH1. 

Coo6meHHe 06bellHHeHHOrO HHCTHTyTa HUepHbiX HCC/lellOB8HHH, lly6H8 1978 

Pakhomov V,L, 
Pll - 11918 

A Software for "Digigraph D3GI'" Automatic Plotter 
on the BESM-6 Computer 

A software is described for producing control tapes for the 
automatic plotter "Digigraph D3Gl model 1008" using the BESM-6 
computer. These programs work as parts of the CAD-CAM system 
"GRAPH 11 for printed circuit board design and production. The ne
cessary set of control tapes is considered from dra\ving of circuits. 
A short description of the automatic plotter and of its input lan
guage is also given. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06~e,QHHeHHblft HHCTHTyT Hl/epHbiX. HCCfle,QOBBHHii /1y6Ha 

'IepTelltHuH aBToMaT"JI.nrnrpam 1008 D3G.l" rrpe,n;cTarumeT coooli 

.ll;ByXKOOp,mrnaTHllii ITOCTpOUT8JLb IIJI8.Hlli8THOrO TJma C lliarOBllM ITpi!BO.ll;OI!., 

yrrpaBJI.Her.ruii JlliOO OT IT/JJ (aBTOHOMHIDi pelKHM), JJJ!C)o OT aJ3!.! EC li o6-

JJa.ll;8.KJII1¥.:ti CM8HHllMll pa60'lliMJ1 rOJJOBRaMM .ll;JIH pUCOBaHllli (rnaplrROBll8 

CT8PJKHll n nepiJI poTpnHr), HaRomrn (nrJJa), pe3aHIUI (pe3er.~), rpa

BnpoBaHllli (cppesa), 3aCB8TID! (i}JOTOrOJJOBRa). 

.B ".IllirnrpafiJe "ITpllHHTa llpHMOyrOJJhHaH CllCT8Ma KOOp,ll;liHaT, 3Ha'!e

H1UI ROTOpllX 3a.ll;aJOTCH C TO'IHOCTh!O U~OI MM. llepeM8ll18Hll8 l!HCTpyr,JeHTa 

B03MOJKHO B JJIOOOM HanpaBJJ8HHll, 'ITO 008Cll8'!HBa8TCH annapaTHHM JJJ~

H8HH0-I{pyroBWil I1HT8 piTOJJHTOpOM. 

Pac5o'!ee rroJJe 

C:KOpOCTh 

lliar 
TO'!HOCTh 

Komi'!ecTBO rrepbeB 

'l'Iill JJJIHID! 

Macll!Ta6 

TeXHll'!ecRMe AaHHue 

IOUO X 800 LIM 

25U MM/C 

O,U5 r.TI\1 

:!,:0,05 Ml1l 
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( !.!aiWII!.laJlhHaH ) 

CITJJOll!HaH, ITYJ1RTIIPHaH, 

IUT pHX-IIYJ1RTI!pHaH 

2:1, 1:1, 1:2. 

IIporpar.TMHO r.JOJKHO sa.n;aBaT:o IO cRopocTeit padoThi-OT HyJJeBoi1 

,no ;,JB.KCHMaJJhHOH.ITpH ClTOM,eCJIIi K - l!Oi.Jep CKOpOC'l'¥1, 'l'O CKOflOC'l'h 

uy,n:e'l' 2K r.ki/ c. Cr,;ena nepneB 11 'l'li!la JJiillliU TaRJKe ocymecTB.mre'I'C.H. 

nporpa~ou;JHO • 

.UpyraH r.To.n:eJJL ·~u;rnrpaqJa" ( Tlm I GI2) l!l.leeT paoo'!ee noJJe 

I6UOxi200 r.11.1 11 t;JaiWHMaJJbHYJO cRopocTh IOU r.1M/c. 

Hmeopr.Jai.Uffi Ha yrrpailJUI!Ometi rr/JJ"ll.urnrpac"'Ja"rrpoonroeTcR B Ro;n;e 

ISO C KOHTpOJJ81.1 ITO '!8THOCTll (8-H ;n;opor.n:a) • .UorrycTID.lll CJJ8.D:Y10l!1Il8 

KO.n;11 (;n;aHh! B BOCh!.l8pH'!HOl:1 npe,ll;CTaBJJeHHl!). 
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053 - + 

055 
104- D 
306 - F 
I07- G 

3II - I 
312 - J 

II5-M 

II6- N 

321 - Q 

330- X 
I3I - y 

060 - 0 

261 -I 

262 - 2 
063 - 3 
264- 4 
065 - 5 

066 - 6 
267 - 7 
270- 8 

071 - 9 
012 - ROHBU 6~0Ra (rrepeBO~ CTpoRH) 
072 - ROHBU IT/~ (~OBTO~e) 

fu!or.n;a B03HlUtaeT He06XO,lU!1AOCT:b B £Y'lli0ll ITO.IJ:I'OTOBRe yrrpa.B.Jlfi
IOO(IiX IT/JI Ha BXO~HOI•l .ff3b!K8 ".[lai'HI'pallJa."/ t.CneUHaJI:bHO Mil <JTOI'O B 

CllCT8MY "rpruji" BRJIIO'l8Ha rrporpm.1Ma DGPCPI' • IIporpa.MMa pa60TU ",lJ,u
r:rrrpaqJa.nrrpo6UBa8TC.ff Ha TI/R, 3TH .IJ:aHHUe BBO.IJ:RTC.ff B .63CM-6 ,n Bll,I¥1-

8TC.ff IT/~, CO,ll;8PJtaJ11M CllMBOJlli, ITp06llTU8 Ha IT/R B HYJIUIOM .IVIJI".furr:rrr

parpa"iPopMaTe.C IT/R 6epyTC.ff 72 CllMBO~a, rrpo6e~ lli'HOplipYJOTC.ff, 3HaK 
.n;o~pa Bb!.IJ:aBTC.ff Ha II/~ RaK RO~ rrepeBo~a CTpORH (0I2B). llpH3HaK 

ROHua ,JJ;aHHUX - TI/R, CO.IJ:Bp.JKa!IjM 6YRBY E B I-ofi TI03HUHJI. B ROHUe 
II/~ Tip06llBa8TCf.! KO~ OCTaHOBa '1f.Hr:rrrpacpa "(072B). 

Mcrro~MOB.aHHe rrporpaMMH DGPCPT TIORCIDIM Ha rrpiiMepe. IIycTE> 

HaM Ha,ll;O TIOJIY'lliTb rr/ ~ ~M pliCOBaHHR RBa,n;paTa I00xi00 MM, B ROTO
p!lli BITl!CaHa ORPYltHOCTb. )J..Jm 3TOI'O Ha,ll;O BBBCTH C~e.ll;yiOOillfr IIaKeT 
II/R. 

:~rname 

lfPBSS 
:~rtime:oo.os 

:~rtape: 483/grafpr, 67,r 
:~rperso 

lfedit 
:~ru:dgpcpt 

G01 X+010000 F7 Q01 

Y+010000 $ X-010000 S Y-010000 

X+OOSOOO ! G03J+OOSOOOFS 
E 

:~ree 

lfend f'ile 
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T. e. rrporpru.J11a DGPCPT paooTaeT C pe.n:aKTOpor,r ';'8!WTOB/2/ . 
i\aR HBCTarmapTHblli cepBIW. C~e.IJ:OBaTBJibHO, 

cTaH.napTHoro cepm:ca. 

,ll;OCTyii8H B8Cb H1100 C 

"~.nrnrpam" ocHameH reHe pa TO pon cm.rnoJioB, KOTO pHii :.10::ceT arrrra-

paTHo oTpa6anmaTb qep'Iemre 64 cm.rnoJIOB :a 3 pa3nepax ;r H: 

opneHTaJ.UillX. 

Ko.n:u reHepaToPa cm.moJIOB 

066 - l) 104 - L 200 - H 231 - X 

068 - r IU5 - ll 2UI - I 232 - y 

06S - ,II, Ior; - , 209 - J 233 - z 

071 - :.: II2 - b 2IU- K 240 - u 
072 - 3 II3-hl 2II - L 241 - 1 

073 - !I II4 - 3 212 - M 242 - 2 

075 - • II5-!0 2I3 - N 243 - 3 

078 - + II6-H 2I4 - o 244 - 4 

080- & I26 - = 2I5 - P 245 - 5 

UBI - 11. I93 -A 2I6 - Q 246 - 6 

083 - Jl I94 - B 2I7 - R 2t17 - 7 

087 - II I95 - c 226 - s 248 - 8 

096 - - I96 - D 227 - T 24S - 9 

roo - <J? I97 - E 228- u 2ti3 - + 

102 - Ll I98 - F 229 - v 254 - 0 

I03 - q I99 - G 230 - VI 255 - q 

CID,JBOJihi Bhl'Iep'IllBaJOTC.fi B rrpm,JoyroJihHl!Re I6hxi5h, r~e h - I:Iar 

paCTp3.-MOJKHO Bb16paTb paBHli!M 0,4, 0,5 liJili 0,6 l.JM. l3HCOTa BCBX 
Cl!1,ffiO~OB.J5h , II!l!piiHa 60JIHlmHCTBa CUiv!BOJIOB.JUh , paCCTOHHUe MBlK-
.n:y Bcm.m c:ID.moJiar.m-6h. Cm·.moJihi w ,M,e>,bl,;~~.J.;;.ll],IO Ha 4h mrpe, T.e. 

ux rnupima-14h. Ha'IaJIO pncoBamm Bcex cur.moJ'IOB-B ~eBor.1 mDKHBM yr
~, a KOHB!.\-B rrpaBOM Hlllllli8M yr~ IIpiD,!OyrOJibHliRll 16hXl5h (HJII! 

20hXl5h M.ff liil!pORHX). !iinpl1Ha 6YKJ3U I paBHa U. 
3ar3 Ha Bhl~a'IY yrr paBJI.HlOU(l!X II/~ K "./Lnrurparby "B Cl!CTeMe 

''rparp"/3 ocymeCTBJif.!BTCH TI/R ! JJ,HTIITPAQ, ROTOpM CTaBllTCf.! cpe.mr 

yrrpaBMIO!llKX rr/I' H3I'OTOMeHUH B I-oM n (IIJili) 2-or.1 cJioe TIJiaTH. Ha 
Bcex BH,I(aBaeMblX rr/JI rrepciicJpnpyeTcH .n;aTa c'IeTa 3a,JJ;a'Ill, c":m,mmm TIOJib-

30BaTeM, Ha3BaHUe CJIOH IIJiaTlil U CJIOID ")l,nrnrpariJ"M.ff TO'IHOii li.IJ:BH

TIIQlUI{aJ.Ull! 3TllX II/JI. !Ip11 3TOM M.ff 1-ro CJIO.fi TI"'IaTh! BLI.n;aeTC.ff TI/JI 
pncoBaffiffi KOHTaRTHUX ITJIO!l1a.IJ:OR U pill.1IUI ll TI/JI pnCOBaHllf.! TipOBO~H1I-
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ROB, a ,lJ,Jlff 2-ro CJIOH BH,JJ;aeTCH TOJILRO IT/JI pliCOBaiDIR ITpOBO,ll;HIIROB. 

KOMIIJieKT U3 STU.."'{ Tpex IT/II IT03BOJilleT ITOJiyqaTb KB.X OT,l{tlJ!bHble qePTe

~ ~~oro CJIOH ITYillTH, TaR U comnemeHHHH ~epT~ o6en.x CTOpOH. 

llprn;~ep OT.D,eJILHoro ~epTeJKa ,n;aH Ha pncy1me I. IIpn pncoBaHUll I-ro 

CJIOH UCITOJih3yeTCR I-oe rrepo, 2-ro CJIOR - 2-oe. 1ieJiaTeJILHO, ~T06H 

3TII rrepDR ciumr pasHoro IJ;BeTa (Hanpm.mp, cnm'li1 ll RpacHurU. JI.mr 
cr.mHH rrepa cnemraJI:&Ho rrepcpopllpyeTCH oT,n;eJI:&HHit ~acTOR rr/JI (rrepe,n; 

IT/JI pl!COBaHllH npOBO,ll;HllKOB 2-ro CJIOR), CO,n;epJKamllll ROM.aH,ll;H ITepeMe

memiR roJioBKn Ha 20 MM ( paccTORHlle MeJK.nY rre phRMll) • 3Tl! ROMaH,IJ;H 

He ,n:ei.ICTBYJOT ITpll B!(J!I(J~8HHHX RHOITKaX Bbl60pa !vl8.CWTa6a Will 

nepa. Y~acTOI\ rr/JI .n;JIR cMeHH rrepa MOJKHO llCIIOJI:&soBaTL rrpn rrepexo

.n:e c I Ha 2, 2 Ha 3 ll c 3 Ha 4 rrepLR. 

l!epTe~ ITJiaTH CHa6JKaiOTCJI IlC.D,IT.ft1CLIO, CO,IJ;epJKameJ!: !lJaMH-

Jil'!IO ITOJib30BaTeJIR (IS CillABOJIOB), HasBaHlle CTOpOHH ITJiaTbl (IS CHM

BOJIOB) ll ,n;aTy C'!eTa Ha E3CM-6. !1pn STOM sHaKl'!. / l! > OTpa6a-

T!lBaiOTCH, rmR " , lf- RaR & , • - RaR 0 , : -RaR ±· IIpo6eJI 

OTpa6aTHBaeTCH rrporpruwAHO, ItaR rrepexo,n; Ha llillpl!Hy 06!l'!HOro CillA

BOJia. 

PaMRa pllcyeTCR ITO 3a,IJ;aHHHM ra6apl'!TaM ITJiaTH C MapK:HpOBRO:fi 

Bcex 4 cTopoH 11epes 2 mara Bu6paHHoro pacTpa. llepes RaJK.n;lle 5 
TaRnx ,n;eJieHlli1 (T.e. ~epes IO maroB pacTpa) Maprtep yBeJUl~lllBaeTCH 
B 2 pasa. MapKHpOBRY ivlOlltHO l1.CITOJlL30BaTb .D,JIH ROHTpOJIH Jt1 C'b8Ma 

ROOp.D,HHaT ITO pHCYHKY• 

B KOHUe pHCOBaHRH rrepo B03Bp~eTCR B HCXO,ll;HYID IT03>maro 

(JieBbiH HKKHRH yroJI pawJW). 

CncTeMa "fpa<lJ" BH,JJ;aeT rr/JI ,lJ,Jlff pllCOBaHI'!R Bcer,n;a des rrporpaM-

r.rnoro nepeBopoTa pl'!CYHROB ne'!aTHoro MOHTaJKa, .n;aJKe 

ecJill OH 6wr saRasaH. 3To c.n;eJiaHO noToMy, ~To Ha ".!IHrnrprupe" 

MOJKHO ITO~Tb S BapHaHTOB pl'!CyriKa, I'!CITOJILSYR 3 RHOITKU: 

"nepeMeHa sHaRa X", "rrepeMeHa sHaRa Y" I'! "rrepeMeHa ocefi". 

Ha pHC • 2 H 3 H306pallt8HH BCe S KOM6RHaurui :O!T>U KHOIIOK lri COOT

B8TCTBYKIUH8 HM BapHaHT!i l1CXO,ll;HOrO pRCYHKa. 
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"nepeueHa aHaKa X" 

"nepeueHa ocett" 

"nepeueHa SHaKa X" "nepeue Ha aHaKa Y" 

"nepeueHa :maKa Y" "nepeue Ha oce!" 

P~c.2. JIHUeBaa cTopoHa pHcyHKa. 

"nepeueHa aHaKa X" "nepeueH a ocelP' 

"nepeueHa aHaKa X" 

"nepeueHa aHaKa yn 

"rrepeueHa ocet\1 "nepeueH a aHaKa Y" 

P~c .3. 06paTHaH CTOpOHa p.lrlCYH.Ka. 

Bcero nporpauYHOe o6ecnelleHM6" n~rHrpaqJa'· BKJIIlllaeT I4 npo
rpauu, B TOU IIHCJie pMCOBaHH6 paMKH 1 OCet\, CHUBOJia, CTpOKH CHU
BOJIOB, KOHTaKTH~ llJIO~~OK H T.n. 9TH nporpauUH UO&HO HCilOJihSO
BaTD H OT,n6JihHO 0'1' CHCT6UH "rpaqJ11 ,!IJIH llOJIYII6HHH qepTelltet\ B _npy
rKX 06JiaCTHX npHUeHeHH~. 

ABTOp BHpaaaeT 6Jiaro,napHOCTh H.H.roBopyHy H C.A.meJieBy sa 
no.n,neplltKY STOH pa60TH. 
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