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AHOCOB 8.H., illHlllnSIHHHKOBS 3.H. 10 - 12287 
nporpaMMHOe 05ecneqeHHe rpa~OnOCTpOHTeneA HS nHHHH 
c 38M EC-1010 

OnHCbiBaeTCSI naKeT nporpaMM GRAFlO, o5enylKHBSIOll!HX pa5ory 
MOJlepHH3HpOBSHHbiX rpa~onoeTpOHTeneli nPn-2 H nPn-3 Ha nHHHH C 
38M EC-1010. naKeT eoeTOHT H3 30 noJlnporpaMM, 3SHHM810ll!HX cyMMapHblli 
o5'beM nSMSITH 2,2 Ken, 3TO n03BOnSieT HCnOnb30BSTb naKeT HS ManbiX 

H JlSlKe HS MHKpo-38M C MHHHMSnbHbiM 05beMOM OnepSTHBHOli naMSITH 
4 Ken. npHMeHeHHe Sl3b!KS 4>0PTP AH o5nerqaeT Henonb30BSHHe naKeTa 
HS JlpyrHX THnax MSnbiX 38M. MaKeHMSnbHSSI a5eoniOTHSSI norpeWHOeTb 

noeTpOeHHSI rpa~HKS - ~0,5 3neMeHTSpHoro wars rpa~onoeTpOHTenSI. nnSI 
YKS38HHbiX BbiWe THnOB rpa~onOCTpOHTeneli MSKeHMSnbHSSI OTHOCHTenbHilSI 
norpeWHOCTb coeTaBnSieT: JlnSI nPn-2 - ( 1-2) ·10-4 , JlnSI nPn-3 -
(6-9)' 10 -r, OT MSKeHMilnbHOrO nonS! nHeTa. 0nTHMSnbHilSI eKopoeTb JlBH

lKeHHSI nepa JlnSI rpa~onocTpOHTenSI nPn-3M paBHil ~20 MM/e, JlnSI nPn-2 -
60 MM/e, nnSI H305palKeHHSI npOCTbl~ ~YHKllHH, He HMeiOll!HX pe3KHX KOne5a
HHli pSJlHyCS KpHBH3Hbl 1 yKS38HHilSI eKopoeTb MOlKeT 5b!Tb yaenHqeaa B He
CKOnbKO pa3, 

Pa5oTa Bbmonaeaa B na5opaTOPHII HJlepHbiX npo5neM 011.RI1. 

Co05ll!eHHe 06bellHH9HHOrO HHeTHTyTa HJl9pHbiX HecneJlOBSHHli, ny5Ha 1979 

Anosov V.N., Shishlyannikova Z,N. 10 - 12287 
The Control Program Package for the Plotters 
On-Line with the ES-1010 Computer 

The GRAFlO program package to control modified DRP-2 and 
DRP-3M plotters on-line with the ES-1010 minicomputer is 
described. The package consists of 30 subroutines with the 
total memory of 2,2 Kwords. It permits the use of this package 
on mini-and even on microcomputers with the minimum 4 Kwords 
memory, The package is written mostly in FORTRAN language, 
which facilitates 'its using with a minicomputer of the same type, The 
maximum absolute error of a plot is about + 0,5 of a minimum 
plotter step. The maximum relative error fo;- DRP-2 is (1-2) ·10 -4 , 
for DRP-3M is (6-9) .10 -& of a maximum plot area size. The op
timum pen velocity for DRP-3M is about 20 mm/s, for DRP-2 it is 
60 mm/s. This velocity could be essentially enlarged for functions 
with small cur-Vature oscillations. 

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

B aaHHOii: pa6oTe OTIHCbraaeTCSI naKeT nporpaMM GRAFlO, 
o6cny}!(HBaJO!llHX pa6oTy rpa<lJonocrpoHTeneii: llPD-2 H llPD-3M 
Ha nHHHH c 3BM EC-1010. 3neKTpOHHaSI annaparypa, pa3-
pa6oraHHaSI anSI noaKnJOqeHHSI rpa<tJonocrpoHreneii: llPD-2, 
llPD-3 K 3BM EC-101 0 ,onHcaHa a pa6oTe 111. 

1. AflfOPYITM DOCTPOEHI151 HEDPEPblBHOH c:I>YHKUI1l1 
HA WAfOBOM fPAc:I>ODOCTPOYITEflE 

DocrpoeHHe HeKoropoii: HenpepbiBHoii: <PYHKUHH y = f(x) 
B HHTepaane H3MeHeHHSI apryMeHTa x 1 < X < x 2 Ha waroaoM 
rpa¢onocrpoHrene MO}!(HO pa3aenHTb Ha cneayJOmHe ocHoB
Hbie 3TaTibl! 

a) annpOKCHMaUHSI nnaBHOH ¢YHKUHH f(X) OTpe3KaMH 
noMaHbiX. War annpoKCHMaUHH npH 3TOM Bbi6HpaeTCSI aocra
roqHo ManbiM, anSI roro, qro6bi He HapywHTb nnaaHOCTb xo
aa KpHBOH f(X), H, C apyroii: CTOpOHbi,He HaCTOnbKO ManbiM, 
qro6bJ CKOpOCTb TIOCTpOeHHSI ¢yHKUHH ynana llO npaKTHqeCKH 
Heuenecoo6pa3Hoii: aenHqHHhl. 

6) npoaBH}!(eHHe nepa rpa<lJonocrpoHrenSI aaonb orpe3KOB 
noMaHhlX opraHH3yeTCSI C TIOMO!llb!O HeKOTOporo anrOpHTMa 
(KOTOpblH 6ylleT OTIHCaH HH}!(e) 1 T.K. nepo Ha WarOBOM 
rpa¢oTIOCTpOHTene MO}!(eT 3aHHMaTb nHlllb ¢HKCHpOB8HHhle 
c HeKoropbiM waroM nono}!(eHHSI B KOOPilHHarax X-Y. 

2. ODYICAHYIE OCHOBHblX DPOfPAMM DAKETA GRAFlO 

K OCHOBHbiM noanporpaMMaM naKeTa GRAFlO, HanHcaH
HbiM Ha SI3biKe c:I>OPTP AH, OTHOCSITCSI: 
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a) nonnporpaMMa AMAS 
Ha3HaqeHne: BhlqncneHHe Macwra6Hhlx KOa~~HUHeHTOB nnH 
nepeBOAa ~H3HqeCKHX eAHHHU, B KOTOpblX H3MepHeTCH H30-

6pa~aeMaH Ha rpa~HKe ~yHKUHH H ee apryMeHT, B KOnH
qeCTBO aneMeHTapHhlX waroB rpa~onocTponrenH. BxoAHhle 
napaMeTpbi : POLEXM, POLEYP, POLEXP , POLEYM -
pa3Mephi nonH rpa~nKa B HanpaBneHHH nonyoce:H -x, + y , + X 

-y. 
XMAX, XMIN, YMAX, YMIN - MaKCHManbHbie H MHHH-

ManbHhle BenHqHHhl apryMeHTa H ~yHKUHH B ~H3HqeCKHX 

eaHHHUaX H3MepeHHH, 
BhiXOAHhie napaMeTphi: 

AMASX - Macwra6Hhi:li K03~~nuneHT no ocn X. 
!AMASY - M8ClliTa6Hhi:li K03~~HUHeHT no OCH Y. 

6) nonnporpaMMa NAPKUS (pH c. 1) 
Ha3HaqeHHe: BhJqncneHHe BennqnH npnpameHHH ~YHKUHH 
H npnpaiiieHHH apryMeHTa Ha yqaCTKe ~yHKUHH, 3aMeHHe
MOM noMaHo:H, a TaK~e BhlqncneHHe raHreHca yrna HaKnoHa 

noMaHo:li K ocH X nnn Y. 
BxoAHhie napaMeTphi: 

XTl, XT2 - reKyiiiHe 3HaqeHHH KOOpAHHaThi X KOHUOB 

noMaHO:li, 
Fl, F2 - TeKymne 3HaqeHHH KoopAHHaThi Y npH X=XTl 

H X=XT2 COOTBeTCTBeHHO, 
GRANP - Kmoq, ynpaBnHIOIIIH:li ornanoqHo:H neqaTbiO 

BHyrpH nonnporpaMMhi, 

BhiXOAHhie napaMeTpbi: 
DELXS, DELYSR - npHpameHHH apryMeHra H ~YHKUHH 

Ha yqacrKe noMaHo:H, Bhipa~eHHhie B aneMeHrapHhiX warax 

rpa~onocTpOHTenH, 
ARG - raHreHC yrna HaKnoHa noMaHo:li K OCH X nH6o Y. 

B) nonnporpaMMa PLOT (pH c. 2) 
Ha3HaqeHHe: annpoKCHMaUHH noMaHo:li c noMOIIIbiO Ha6opa 

aneMeHrapHhiX waroB rpa~onocrpoHrenH. 
BxoaHhie napaMeTpbi: DELXS, DELYSR, ARG (eM, 

onHCaHHe nonnporpaMMhi NAPKUS ) • 
Bhi3hiBaeMhie nonnporpaMMhi: PX, MX, PY, MY, Dl, D2, 
D3, D4. 
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8xoiJ ~ lloU/JpolpaHH_y 

&t~ucn@Hl.ie XTISAG F"J 
'XT2SAG F2 

0KP{,!?Re~ue XTISAG u Ff 
iJoonu-'l(crutuP- xr2sAG F.~ eno2o c. 

/Jblf!UC/1e HUe 

Bo3Cporr~ C ~H.361~0'H>c.qy~ 
npo~paM~.V 

PH c. 1. EnoK-cxeMa nonnporpaMMhi NAPKUS. 

r) nonnporpaMMbi PX, MX, PY, MY, Dl , D2 , D3, D4. 
Ha3HaqeHHe: npoABH~eHHe nepa rpa~onocrponrenH B OAHOM 
H3 8 B03MO~HhiX HanpaBneHHfl Ha BenHqHHy OAHOf'O aneMeH
TapHOf'O wara rpa~onocrpoHTenH. 
8hi3biBaeMbie nonnporpaMMhi: DRGRP, DRGRPD. 

n) noanporpaMMhi OP, PP 
Ha3HaqeHHe: OP - onyCTHTb OllHO H3 rpex nepbeB rpa~o
nocrponrenH, PP - nonHHTb nepbH rpa~onocrpoHTenH. 
8hi3biBaeMhie nonnporpaMMhi: DRGRP, DRGRPD. 

~) noanporpaMMbi ZADERl, ZADER2, ZADER3. 
Ha3HaqeHne: opraHH3aUHH pa3nHqHhlX no annrenbHOCTH Bpe
MeHHhlX 3aaep~eK Me~ny noaaqefl llBYX nocneaoBarenhHhlX 

KOM8Hil llBH~eHHH H8 rpa~OnOCTpOHTenb. 
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Bxoa t noUnpolfXl'HI'1f1 

aa I -(f) 
I - I .. -·.. 1,.]0 II I 

DI<PY~A,l'HU£> Yr2 iJo 
cnu~~<outUelo qen~o 

11em ---
CALl PX 

CALL./)/ 

CALL])2 

CALL .D3 

CALL .D4 

PH c. 2a. EnoK-cxeMa noanporpaMMhi PLOT. 

.. 

CD 
Bbtctucne~~Ul' XT22 

OKP!/RAeHue- xr22 ao 
0/11./JI(OUWl'~O t{t//Olo 

JJ023 

CALL PY 

CALL .J)f 

CALL IJ2 

CALL.D3 

CALL LJ4 

P H c. 2 6, EnoK-cxeMa noanporpaMMhi PLOT ( npoaon)KeHHe). 
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3. BCTIOMOfATEnbHb!E TIOnTIPOfPAMMbl 
TIAKETA GRAFlO 

a) noanporpaMMa AXYS· (pH c. 3) 
HasHa'IeHI-re: HaHeceHRe ocei1 Ha none rpaqmKa. BosMO)I{HO 
H8HeCeHRe OCeH 9 TRnOB, nony'I810lUHXCSI nyTeM CO'IeT8HHSI 
nonyocei1 +x/2. -x/2, -ty/ 2. -y/2.PasHoo6pa3Hbie THnbi 
OCeH n03BOnSIJOT p8UHOH8nbHO RCnOnb30B8Tb none rpa¢HK8 
npH pa3nH'IHOM X8p8KTepe H306pa)l{8eMhlX ¢yHKUHH. 
BxoaHbie napaMeTpbi: POLEXP, POLEXM, POLEYP, 
POLEYM (eM. onHcaHRe nporpaMMbi AMAS). 
N 1, N2 , N3, N4 - napaMeTpbi, saaaHHe onpeaeneHHOH 

KOM6HH8UHH KOTOphlX n03BOnSieT nony'IHTb oaHH H3 9 B8pR8H-
TOB ocei1. 
Bbi3biBaeMbie noanporpaMMbi: VOZVR, ZADER3. DRGRP. 

6) noanporpaMMa VOZVR (pHc. 4) 
HasHa'IeHRe: nepeMemeHae nepa rpa¢onocrpoarenSI R3 HC
xoaHoi1 TO'IKH B TO'IKY C npapameHReM KOopaRHBT H8 + X , 
-X, +y, -y OTHOCHTenbHO RCXOaHOH TO'IKH. 

BxoaHhle napaMeTphl: 
IX, IY - npRpameHae KoopaHHaT X a Y, Bbipa)l{eHHoe 

B marax rpa¢onocrpORTenSI. 
Bbi3biBaeMbie noanporpaMMbi: PP, OP, ZADER3, DRGRP. 
B) noanporpaMMa MARKER 
H asHa'IeHRe: pasMeTKa rpa¢HKOB, R3o6pa)l{aeMbiX Ha oaHOM 
nRCTe pa3nR'IHblMH M8pKep8MH lUeCTH T!fnOB: 0, 0 1 0 , 

'\l 1 + 1 /'!,., p 83Mep M8pKepa - 3 MM. 
BxoaHhle napaMeTphl: 

NM - HOMep MapKepa, 
NZAD - napaMeTp, H3MeHSIJOlllRH cKopocrb pHCOBaHRSI Map

Kepa. 
Bbi3biBaeMhie noanporpaMMhi: AM.AS • AXYS, PLOT, 
NAPKUS, VOZVR. 

KpoMe onHcaHHbiX Bbime noanporpaMM, B naKeTe GRAFlO 
eCTb aBe noanporpaMMbi DRGRP H DRGRPD, HanHCBHHhie 
Ha SI3biKe ACCEMEnEP EC-1010. 3TH noanporpaMMbi 
ocymecrBnSIJOT nepeaBH)I{eHae nepa rpa¢onocrpoarenSI Ha 
oaHH 8neMeHT8pHhiH mar. B oaHOM H3 8 HanpaBneHRH (pH C. 5), 
OaaH as B03MO)I{HhlX BapHaHTOB acnonbSOBaHHSI naKeTa 
GRAFlO anSI nocrpoeHHSI HeKoropoi1 ¢H3R'IecKoi1 ¢YHKUHH 
'.1= f(x) B aHanasoHe H3MeHeHHSI apryMeHTa Xl<x < x2 npHBeaeH 

Ha pH C • 6. 
8 

8xo3 ~ noiJnpOCIPOHHY 

PucolaHue nOAY'OCtl. + Y/2 

Bo.JBpam nepa ,a..on G Hal./a
Ao KOOPOUHOm(CQLI. VOZVR) 

Pu.co8ctHi/e no/lj/ocu 

Pu.coSaHue noA~ocu + ~ 

Puco&a~-tve noRvocu - ~ 

03&pom ~a ..4Pfl6 H0~0/10 
KOO.DUUHO'n7 /"C A Lt. VtJZ~ 

P H c. 3. EnoK-cxeMa noanporpaMMbi AXYS. 
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Bx.oiJ lnoqnpozpaMM!/ 

!loUHPmt, nepo ,1/PR 

~ttKII 88uJKeHuR nepa .llPn 
npu BwxoiJe C Ha~oAo Ko
opiJUHOm no +X unu no -X 

I 

lfUK/1 iJd'UJKI!HI./R hepa .LlPfl 
npu 861.xoiJe ~ HaYoAo ~o
opauNOn? no <~-YuAuno-Y' 

I 

Onycmun76 ne,oo · ,Ll P/1 

PH c. 4. EnoK-cxeMa noanporpaMMbi VOZVR. 

3AKJU04EHI1E 

1. OnHCaHHbiH a aaHHoii pa6oTe naKeT nporpaMM GRAF 10 
COCTOHT H3 30 noanporpaMM, 3aHHMaiOmHX CyMMapHbiH 06'beM 
naMSITH == 2,2 Kcnoa. 3To no3aonSieT Hcnonb30BaTb naKeT 
Ha ManbiX H MHKpo-3BM C MI1HHManbHbiM o6'beMOM onepa
THBHOH naMSITH 4 Kcnoaa. ITpHMeHeHHe SI3biKa <t>OPTP AH 
o6nerqaeT HCnonb30BaHHe naKeTa Ha apyrHx THnax ManbiX 
3BM. 

2. MaKCHManbHOe OTKnoHeHHe nepa oT 3aaaHHoii noMaHoii 
cocTaanSieT He 6onee ~0,5 aneMeHTapHoro mara rpa¢onocT
poHTenSI, HnH anSI nPIT-3M 0,085 MM, a anSI rpa¢onocTpOH
TenSI nPIT-2 - nopSiaKa 0,025 MM. TaKHM o6pa30M, npH 
pa3M'epe nHCTa 576x8J4 MM OTHOCHTenbHaSI norpelliHOCTb 
llOCTpOeHHSI rpa¢HKa COCTaBHT ( J-2) ·} 0 - 4, a llpH pa3Mepe 
nHCTa 300x400 MM - (6-9) ·}0-5 OT MaKCHManbHOrO 3HaqeHHSI 
nonSI. 
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/>bi30fJ U3 217tJ,fJHOU np02p. 

flepeba.lla, na,paM HeJKoy FTN uASS2 

flt!'IQ.Tb 
iJutJ.2HOCT. 

lifT 

PH c. 5. EnoK-cxeMa noanporpaMMbi DRGRP. 
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START 

B8oiJ i:JaJ.tHhtX 

Bbll/l.lc/le Hl/E? Macwmaootf 
AHASX, AHASY (CALL AHAsj 

flOCn?poeHi/e oceu 
( C.tU.l. AX YS (, ..... ) 

DOl onp~oeneHue Hanpa8RRNUR 
AOMt:THOU 

(CALL IVAPKUS{. .... ) 

flpoiJ6'uNC'~Hue nepa 
.O.Pn 1Jqon6 /IOMtrHOV 

(CALl PLOI(. .... J) 

STOP 

P If c. 6. EnoK-cxeMa nporpaMMbi-TecTa TESTPR. 

3. CKopocTb llSif)KeHJHI nepa rpa<jlonocTpOiiTenSI llPD-3M 
OITTifMallbHO pasHa 20 MM/c, llliSI rpa<jJOITOCTpOiiTeliSI llPD-2 
OITTifMallbHaSI CKOpOCTb pasHa 60 MM/C, ll1ISI pHCOSaHifSI 
ITpOCTbiX <jlyHKUHH, He lfMeiOlUHX pe3KHX K01Ie6aHifH paalfyCa 
KpliSif3Hhl, yKa3aHHhle Shllile CKOpOCTH pliCOSaHRSI MO)KHO 
yselllf~lfTb S HeCKOllbKO pa3, 

B aaKliiO'IeHife asTopbi C'llfTaiOT csoHM npHSITHbiM aonroM 
Sbipa31fTb 6naroaapHOCTb B.B.Konbre, E.ll.fopoaHH'Iesy, 
E .K.AKceHosow aa noneaHbie o6cy)KaeHHSI npli HaiTifCaHHH 

naKeTa nporpaMM GRAF 10. 

fll1TEPATYPA 

I. AHocos B.H., Hap. Ol1fll1, 11-12285, lly6Ha, 1979. 

PyKOITifCb nocTyiTiflla a lf3llaTe1IbCKifH oTaen 
7 MapTa 1979 roaa. 
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