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AHrenoe A.X. 10 - 12876 

5noK np~BOAa ~ nporpaMMHoe o6ecneYeH~e 
rpa~~ KOnOCTPO~TeJl~ 4661 ~~PMbt "Tektronix" 
B C~CTeMe OT06pa~eH~~ ~H$OpMa4~~ C . np~MeHeH~eM 
3BM TPA/i 

PeweHa npo6neMa aeToMaT~3a4~~ rpa~~KonocTpoeH~~ 
e c~cTeMe OTo6pa~eH~~ ~H~OpMa4~~ c np~MeHeH~eM 3BM TPA/i. 
11cnonb30BaH rpa~~KonocTpO~Tenb 4661 <I>~PMbl "Tektronix", AeTo
poM pa3pa6oTaH 6noK np~BOAa 3Toro ycTpoi:icTea e CTaHAapTe 
KAMAK. On~caHa ~YHK4~0HallbHa~ cxeMa 6noKa ~ np~BeAeH~ ero 
xapaKTep~cT~K~. An~ nporpaMMHoro o6ecneYeH~~ rpa~~KonocTpo~ 
Tell~ pacw~peH cn~COK KOMaHA ~HTepnpeTaTopa "DIAL", KOTOpbti:i 
np~MeH~eTC~ B C~CTeMe OT06pa~eH~~. AJ1$aB~TH0-4~$pOBbte C~M
BOJlbl reHep~py~TC~ ~3 cerMeHTOB. 06ll\ee Y~CJlO cerMeHTOB -
30, YTO o6ecneY~eaeT xopowee KaYeCTBO wp~<t>Ta. 

Pa6oTa BblnOJlHeHa e 0TAene HOBbtX MeTOAOB ycKopeH~~ O~fll1 

Coo6UieHHe 06bellHHeHHOrO HHCTHTYT8 SlllepHbiX HCCilellOB8HHA, lly6Ha 1979 

Angelov A.Kh. 10 - 12876 
Interface and Software of 4661 Plotter of the 
Tektronix Firm in an Information System 
Based om TRA/i Computer 

The problem of the plotter automatization in the in
formation system based on the TRA/i computer is solved. 
The 4661 plotter of the Tektronic firm is used. The inter
face of this unit is worked out by the author in the 
CAMAC standard. The functional block scheme is described 
and its characteristics are given. For the software of 
the plotter the list of commands of the interpretive 
I anguage ''DIAL" is widened, which is used in the i nforma
tion system. The letter and number symbols are gene

rated from segments. The total number of segments is 30 
and that gives high quality of the script. 

The investigation has been performed at the 
Department of New Acceleration Methods, JINR. 
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B HayYHo-~ccneAoBaTenbcKoi:i pa6oTe YacTo B03H~KaeT Heo6-
XOA~MOCTb B nOCTpOeH~~ TOYHbiX rpa~~YeCK~X ~306pa~eH~i:1 Ha 
6yMare. npo6neMa aBTOMaT~3a4~~ rpa$~KOnOCTpOeH~~ ycneWHO 
pewaeTc~ e pa3HbtX c~cTeMax HaKonneH~~ ~ nepepa6oTK~ ~H~op
Ma4~~ / 1,2/ . np~ 3TOM CTeneHb aBTOMaT~3a4~~ B OCHOBHOM 3ae~
C~T OT BbiY~CJl~TeJlbHOi:i MOli\HOCT~ KOHKpeTHOi:i C~CTeMbl. 

B HaCTO~lllei:i pa6oTe on~cbreaeTc~ annapaTypHoe ~ nporpaMMHOe 
o6ecneYeH~e rpa~~KonocTpoeH~~ Ha 6yMare c noMOll\b~ rpa~~Ko
nocTpo~Ten~ 4661 ~~pMbl "Tektronix" e c~cTeMe oTo6pameH~~ ~H
~opMa4~~ c ~cnonb30BaH~eM 3BM TPA/i. 

4661 ~en~eTc~ X-Y rpa~~KonocTpO~TeneM c 4~~POBbiM ynpae
neH~eM / 4/ , Ynpaen~~llla~ ~H$OpMa4~~ I AaHHbre ~ KOMaHAbr/ nocTynaeT 
B ycTpOi:iCTBO Yepe3 cne4~aJ1bH~i:1 ~HTep~ei:ic. 3neKTPOHH~e CXeM~ 
4661 no 3aAaHHOi:1 nporpaMMe o6ecneY~ea~T o6pa6oTKY AaHH~x 
/npeo6pa3oBaH~e, KOHTpOnb 3a ~opMaToM ~ T.n./, ynpaeneH~e 
nepeMell\eH~eM nepa c KOHTponeM 3a ero cKopocTb~ ~ nono~e

H~eM ~ BblnOJlHeH~e KOMaHA, nOCTyna~li\~X C naHeJl~ pyYHOrO yn
paeneH~~. 

1. onOK nP~BOAA 

An~ BKJl~YeH~~ rpa~~KonocTpo~TeJl~ e c~cTeMy oTo6pa~eH~~ 
~H~OpMa4~~ pa3pa6oTaH 6noK np~BOAa e cTaHAapTe KAMAK. Ero 
~yHK4~0HaJlbHa~ CXeMa noKa3aHa Ha p~c. 1. 24-pa3P~AHOe CJlOBO, 
KOTOpOe 3an~C~BaeTC~ ~3 3BM B per~CTP xpaHeH~~. COAep~~T 
BC~ He06XOA~MY~ ~H~OpMa4~~ All~ ~OpM~poeaH~~ OAHOi:i KOMaHAbl 
rpa~~KOnOCTPO~TeJl~. C~rHaJl~ C~HXPOH~3a4~~ nepeAaY~ AaHH~X 

~ ynpaeneH~~ Bbrpa6aT~Ba~Tc~ cne4~a11 bHbtM reHepaTopoM c co6n~
AeH~eM epeMeHHOA A~arpaMM~ ~HTep~ei:ica 4661. Ecn~ rpa~~Ko-
nocTpo~TeJlb roTOB K np~eMy KOMaHAbl, F16.S2 CJlY~~T HaYaJlOM 
4~ KJla ynpaBJl~~li\~X C~ rHallOB, Bbrpa6aTbiBaeMbiX 3T~M reHepaTOpOM. 
Ha nepeAHei:i naHen~ 6noKa ~MeeTc~ OA~H pa3oeM Pn15-32, Ha 
KOTOpbti:i B~BeAeH~: KOMaHAH~e W~H~, W~H~ AaHH~X, W~H~ C~rHa

JlOB C~HXpOH~3a4~~ ~ W~Ha 06ll\ero c6poca. ~CnOJlb3yeTC~ ~OpMaT 

AaHHbtX /+/MMM.M + E, rAe M ~ E - ABO~YHO-AeC~T~YHO KOA~po

eaHH~e {BCD) Y~cna. 3HaK /~_/ MaHT~CCbl MMMM nepeAaeTc~ e 
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1-oM TaKTe 16-TaKToeoro ~HKna B~Aa4H AaHH~x. B 3-M TaKTe 
Ha WHHaX AaHH~X HMeeTCR ABOH4HO-AeCRTH4HO KOAHPOBaHHOe 3Ha-
4eHHe eAHHCTBeHHOrO pa3pRAa 3KCnOHeHT~, a B 13-M, 14-M, 15-M 
H 16-M - 4eT~pe pa3PRAa MaHTHCC~. 0CHOBHaR 4aCTOTa epeMR3a
Aa~HX HMnynbcoe ECP1 1-1 ECP2 e~6paHa paeHOH 0,33 Mr~. Ta
KHM o6paaoM, HHcJ>opMa~HR o6 OAHOH KOOPAHHaTe /X HnH Y I e~
AaeTCR 3a 50 MKC. 0AHOBpeMeHHO C AaHH~MH Ha KOMaHAH~e WHH~ 
B~AaeTCR KOA, 3Ha4eHHe KOTOporo onpeAenReT BHA onepa~HH. 
KoHe~ e~nonHeHHR onepa~~-11-1 rpaCI>HKOnocTpOHTeneM ycTaHaenHeaeT 
LAM -HCT04HHK 6noKa npHBOAa. 

OcHOBH~e xapaKTepHCTHKH 6noKa npHBOAa 4661 
/HCnOnb30BaH~ 0603Ha4eHHR, npHHRT~e B ~/ /: 

1. B~XOAH~e xapaKTepHCTHKH: 
4HCnO B~XOAH~X WHH - 15, 
B~XOAH~e 3neMeHT~ - MH KpOCXeMbl, 
cHrHan~ TTL H TTL(OK). 

2. Cl>yHK~HH KK H CHrHan~ COCTORHHR: 
FS - onpoc LAM-HcT04HHKa; o-. 
FlO - c6poc LAM -HCT04HH Ka; 0' 
F16 - aanHCb B perHCTP xpaHeHHRj 
F24 - aanpeT L; 0' 
F26 - paapeweHHe L; 0, 
z - + /aanpeT L I' 
c 
I 
L - +, 
B - +, 
X - + /nocne ecex KOMaHA/, 
Q - +. 

0' 

6noK HMeeT WHPHHY nepeAHeH naHenH 17,2 MM. noTpe6nReMbiH 
TOK: 0,65 A no ~en~-1 + 6 B. 

2. nPOrPAMMHOE 06ECnE4EHHE 

B CHCTeMe OT06pameHHR HHcJ>opMa~HH, B KOTOPOH pa6oTaeT rpa
$HKOnOCTpOHTenb 4661, HCnOnb3yeTCR HHTepnpeTHPY~~HH R3~K 
nporpaMMHpoeaHHR DIAL ~1 . B 3TOM R3~Ke rpa$H4eCKHe H3o6pa
meHHR nporpaMMHPY~TCR, npHCBaHBaR nepeMeHH~M X 1-1 Y 3Ha4eHHR 
KOOPAHHaT OTAenbH~X T04eK. AnR o6ecne4eHHR pa60T~ C rpacJ>HKO
nocTpOHTeneM paCWHpeH cnHCOK KOMaHA R3~Ka. HoeaR KOMaHAa 
PLOTTER(N) HcnonbayeT Tome 3Ha4eHHR nepeMeHH~X X 1-1 Y AnR 
nocTpoeHHR rpa$H4eCKHX Hao6pameHHH Ha 6yMare. 3Ha4eHHe N 
onpeAenReT BHA onepa~~-11-1. HMe~T MeCTO cneAY~~He onepa~~-11-1: 

N = 0 - ycTaHOBHTb Ha4ano KOOPAHHaTHOH CHCTeM~, 
N = 1 - aaAaTb a6con~THOe 3Ha4eHHe KOOPAHHaT~ X, 
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N "'2 

N = 3 
N = 4 
N = 5 
N = 6 

N = 7 
N = 8 

- 3aAaTb a6con~THOe 3Ha4eHHe KOOPAHHaT~ Y H B~-
nonHHTb nepeMe~eHHe no np~MOH AO T04KH (X,Y), 

- onycTHTb nepo, 
- noAH~Tb nepo, 
- 3aAaTb npHpa~eHHe ~X KOOPAHHaT~ X, 
- 3aAaTb npHpa~eHHe ~y KOOPAHHaT~ Y H BblnOnHHTb 

nepeMe~eHHe no np~MOH AO T04KH (X+~X, Y +~Y), 
- nocneAOBnTenbHOe BblnonHeHHe onepai..IHH N=lH N=2. 
- nocneAOBaTenbHOe BbmonHeHHe onepai..IHH N =5H N =6. 

C nOMO~b~ :HOH KOMaHAbl CTaHOBHTC~ AOCTynHbiM nocTpOeHHe 
oceH, KpHe~x, rpa~HKOB, AHarpaMM H AP· npHH~To reHepHpoeaTb 
an~aBHTHO-I..IH~pOBble CHMBOnbl H3 OTAenbHbiX cerMeHTOB. Bbi6paHbl 
H 3anporpaMMHpoeaHbl 30 cerMeHTOB, o6ecne4HBa~~He xopowee Ka-
4eCTBO WPH~Ta. npH 3TOM B03MO>KeH Bbi60p MaCWTa6a KaK no X, 
TaK H no Y /pHC. 2/. Ka>KAbiH CHMBOn nporpaMMHpyeTC~ OAHOH 
nporpaMMHOH cTpOKOH. 3To no3eon~eT nerKo peanH30BaTb Ha DIAL 
anropHTM~ HanHCaHH~ 4HCen H TeKTOB. 

ABCDEFCHIJKLMNOPQRSTUVWXY·Z 
RBCDEFCHI:JKL..MNOPCRSTUVWXYZ 

ABCOEFOIJKLMNOPORSTUVVVXYZ 
PHc. 2. HanHcaHHe naTHHCKoro an~aeHTa c H3MeHeHHeM MacwTa6a 
no X H no Y. 

B 3aKn~4eHHe He06XOAHMO OTMeTHTb, 4TO HeCMOTp~ Ha TO, 4TO 
rpa~HKOnOCTPOHTenb 4661 ~HPMbl "Tektronix" pa3pa6oTaH An~ 
cnei..IHanbHbiX CHCTeM, ero HCnOnb30BaHHe B CHCTeMe OT06pa>KeHH~ 
HH~OpMai..IHH c npHMeHeHHeM 3BM TPA/i no3eonHno AOCTH4b e~co
Koro ypOBH~ aBTOMaTH3ai..IHH rpa~HKOnOCTpOeHH~. 

AeTop 6naroAaPHT B.A.ItiHKHHa H B.H.llbiC~Koea 3a none3Hbte 
o6CY>KAeHH~ H nocTO~HHbiH HHTepec K pa6oTe. 
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