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PoroB A.n •• lllHnoB E.r. Pll · 11273 

Peane3allell K0MnneKca rpa¢11'!eCKHX nporpaMM fPA<l>OP 
Ha TepMenanax T11na TEKTRONIX 

Onecan cnoco6 pean113a11nn na TepM11nanax Tuna TEKTRONIX, no11Kmo-
11eHubIX K 3BM CDC-6500, K0MnneKca rpacj>11'1eCKHX nporpaMM BblC0K0ro 
ypoeu11 fPA<l>OP. no cpaenen1110 c rpa¢11'!eCK0lt 6116n110TeKoii CDC-LCGTVR2 
rP A<l>OP D03B0nlleT BblCB8'111B8Tb. ua 3Kpaue T8PMIIHana nepcneKTHBHble 
H306pa1KeHl!ll noeepXHOCTelt H np0CTpancreeHHblX KpHBblX. B '18CTH, 
xaca10meltCB nnoCKHX H306palK8HHil, fPA.POP o6ecne'IHB88T C031l8HHe 
cymecTeeHH0 6onee K0Mil8KTHblX nporpaMM. 

B paooTe OilBC8Hbl nporpaMMb1-renepaT0pbl 11300p81K8Hllll na 3Kpane 
TepMHHana H H3MeHeHHll B K0Mnnexce rP A<l>OP, Y'IHTblBalOUlHe cneuucj>HKY 
3BM CDC-6500. 

PaooTa Bbmonueua B OTnene noeb1X MeTonos ycxopeHHB OHHH. 

Coo6meeee 06i.e11eeeeuoro encTeT_yTa MepHblX 11ccne11oeaeeA. 1ly6ea 1978 

Rogov A.D., Shchinov B.G. Pll · 11273 

Adaptation of GRAFOR Graphical . Subroutine -Package 
on TEKTRONIX Terminals 

Adaptation of GRAFOR graphical subroutine package, 
written in a high level Iagnuage, on TEKTRONIX terminals 
switched to CDC-6500 computer is described. GRAFOR allows 
one to display on a terminal screen two-dimensional representa
tion of surfaces and space curves to CDC graphic library 
LCGTVR2. Fol two-di'Tlensional graphics objects, GRAFOR lets 
users to acquire shorter programs, than LCTVR2. Routines 
to produce graphic displays on the terminal screen and alterna
tions in the GRAFOR subroutine package taking into account 
specific features of the CDC-6500 computer are described. 

The investigation has been performed at the Department 
of New Acceleration Methods, JINR. 

Communication of the Joint Institute fo·r Nuclear Research. Dubna 1978 
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BBEllEHI1E 

OcHamemrn CDC-6500 nB TA Ol1.Hl1 rpacpuqecKHMH Tep

MH HanaMH ( nma TEKTRONIX-4012,4014) 0TKpbrno nonb3o
saTenSIM 9T0H MaWUHhI nocTyn K rpacpuqecKoMy o6ecneqe
Hmo, pa3pa6oTaHHOMY cpupMOH CDC. IlporpaMMbI rpacpnqec-
Koro K0MnneKca co6paHhI s 6u6nnoTeKy LCGTVR2 
U TT03BonmoT BbICBe'inBaTb Ha 9KpaHe 'TepMHHana T0lJKU, 
BeKT0pbI, qeTbipexyronbHUKH' 0Kpy:»rnocTu, anmi:nCbI, CTp0KH 
TeKCTa, rpacpuKH cpyHKUUli 0AH0H nepeMeHH0H, npucsausaTb 
HMeHa rpacputJeCKUM o6beKTaM·u ocymeCTBnSITb (s HHTep
aKTUBH0li Mone) B3aUMOAeHCTBHe C 9TUMU o6beKTaMu. 
B 6u6nuoTeKe, onHaKo, HeT nporpaMM nnSI nocTpoemrn 
nnocKOI"0 nepcneKTUBH0I"O H306paMeHUSI nosepXH0CTeH u 
np0CTpaHCTBeHHbIX KpHBbIX, 'iT0 cymecTBeHH0 cyMaeT Kpyr 
npuMeHeHun: • LCqTVR2. 

B naHH0li pa6oTe 0TTUChlB8IDTCSI oco6eHHOCTU peanH3a-
UUH Ha CDC-6500 npyron: rpacpuqecKon: cucTeMbI -
fP A<l>OP, no3sonSiromeii crpouTb see rpacpuqecKue o6beKThI, 
K0T0pbie MOMH0 Il0CTp0HTb c Il0MOlllbID LCGTVR2, u, 
KpoMe Toro, conepmamen: nporpaMMhI, socnonHSIIDlllHe yKa-
3aHHhIH BhIWe npo6en s 6u6nuoTeKe LCGTVR2. 

fPA<l>OP - K0MnneKc rpacpnqecKux nporpaMM Ha 
<l>OPTPAHe ·- pa3pa6oTaH s l1ITM AH CCCP (cM. /t-51 ). 

OH conepmuT 4 qacTu. 1.JacTb I pewaeT 3anaqu, aHanoruq-
Hhie LCGRVT2 , H o6ecnequsaeT B03M0MH0CTb nocTpoe-
HHSI "nnoCKHX" o6beKTOB. O6mag nnttHa 'iaCTH I npuMepH0 
2 ,5K •. Bo II H III qac Tu BKnrotJeHhI nporpaMMbI acpcpu HHhIX 
npeo6pa30BaHUH, Il0CTp0eHHli B nom1pHblX H norapucpMuqec-
1mx CUCTeMaX K0opnuHaT, nporpaMMbI annpoKCHM8UHH cpyHK-
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UHll rnaoKHMH KpHBb!MH ( crrnail:H - arrrrpoKCHMaUIIII II op.). 
HaKoHeu, IV qacTb rrporpaMMH0 06ecrre'I1IBaeT "TpexMep
Hhre" rrocTpoeHH.11. lln1IHa rrporpaMM ,nail: qacTH - 3K. B oT-

mI'IHe OT LCGTVR2 fPA<t>OP op1IeHT1IpoBaH B 0CHOBHOM 

Ha HelIHTepaKTIIBHYIO pa6oTy: BhlB0ll KapTIIHKII ocyweCTBn.11eT
c.11 B rrpouecce ee orr1IcaHH.11 . 

ABTOphr fPA<t>OPa yaen1In1I oco6oe BH1IMaH1Ie MepaM, 
06ecrre'I1IBa10mHM 0TH0CIITenbHYIO He3aBIICIIM0CTb ero OT 

MaWIIHhl, orrepaUII0HHOll CHCTeMhl H rpa¢1I'IeCKIIX YCTpOil:CTB. 
ITpocToTa aaarrTaUIIII 06ecrre'I1IBaeTc.11, rrpe)Kae Bcero, TeM, 
'ITO fPA<t>OP B 3Ha•rnTenbHoil: CBoej:'1 'IaCTII narr1IcaH Ha 
<t>OPTPAHe II, B0-BTophrx, TeM, 'ITO oco6e11nocT1I K0MII
neKca noKanlI30BaHhl B HeCK0nbKIIX rrporpaMMaX HH)KHero 
ypoBH.11, B 0CH0BH0M B rrporpaMMe PLOT - reHepaTope rrp.11-
MhlX n1IH1Ill. ITplI CMeHe rpa¢1I'IBCKOPO ycTpoRCTBa TOnbKO 

3Ta rrporpaMMa rroaBepraeTc.11 H3MeHeHH..IIM. Bee ocTanhHhie 
rrporpaMMbl K0MIIneKc'a He 3aBHC.IIT OT ycTpoil:CTBa. 

B HacTo.11wee BpeM.11 fPA<t>OP pa6oTaeT Ha E3CM-6. 

11H¢opMaUH.II_ Bh!B0DIITC.11 Ha n1ICT 6yMarH rrocpeaCTB0M rpa¢
rrnoTTepa CALCOMP. 

ITpH peanH3aUHII fPA<t>OPa Ha CDC-6500 B Ka'IecrBe 
PeHepaTopa IIp.lIMhlX nHHIIll ecTeCTBeHH0 Htrronb30BaTb co
OTBeTCTByrowyro rroarrporpaMMy II3 LCGTVR2. 

ITepBoe BpeM.11 PLOT 0CH0BhIBanacb Ha rroanporpaMMe 
QLINE. EbICTpo Bhl.lICHHnocb, oaHaKo, 'ITO TaKoR reHepa

Top HerrpHeMneM H3-3a cyweCTBBHHhlX 3aTpaT orrepaTHBHOR 
IIaM.IITH MaillHHhI. CB.II3aHo 3T0 C oco6eHHOCT.IIMII ycTpoj:'1-
CTBa rpa¢H'IeCKoil: 61I6n1IoTeKH CDC. LCGTVR2 HMeeT TplI 
YP0BH.11, Ka)KllbIR II3 K0T0pb!X II03B0n.lieT, B IIplIHUHrre, rro
CTpOIITb Bee pa3peII1eHHhle rpa¢H'IeCKIIe 06beKThI. Q -ypo
BBHb ( CM. 161 ) ' CaMblll BhlCOKIIH B 6H6nHOTeKe, Tpe6yeT 
co CT0p0Hbl rrporpaMMHCTa MIIHHMyMa 3aTpaT, HO Kp0Me 

rrporpaMM CBoero YP0BH.11 IICII0nb3yeT rrporpaMMbl DBYX HH3-
ne)KaWHX. 3To IIpHB0DIIT K T0MY' 'ITO THIIH'IHa.11 alIHHa 3a

rpy3KII C0CTaBn.lieT - 30K' IIplI'IeM rrporpaMMa rronb30BaTen.11 
3aHHMaer l-2K. ITocKonbKY QLINE -rroarrporpaMMa Q -
ypoBH.11, To reHepaTop PLOT, rrocrpoeHHHhiil: Ha ee 0CH0Be, 
3aHHMaeT OKono IOK. GUGI -ypoBeHh (cM. 171 ) - cpeaHIIii 
B 61I6n1IoTeKe. K rrporpaMMIICTy, 0IIIICbIBaroweMy rpa¢1I'IeC- -

KHii o6beKT Ha GUGI -ypoBHe, rrpea'h.11Bn.1110TC5I HecKonbKO 
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6onbll1He Tpe60BaH1I.1I, 'IeM K rrporpaMMHCTY Q -ypoBH.11. 
IToarrporpaMMhr GUGI -ypoBH.11 06pama10Tc.11 K rrporpaMMaM 

TonbKO HH*Hero GC -ypoBH.11 LCGTVR2. ITo3TOMy pe3ynh
T1Ipy10wa.11 anHHa 3arpym:aeMoro B naM.IITb Moayng rrony
qaeTc.11 MeHbllleii, 'IeM npH pa6oTe Ha Q -ypoBHe. Eme He
KoTopoil: 3K0H0MIIH naM.IITH M0)KH0 ao61ITbC.II, 0TKa3aBlllHCb 
OT HaKorrneHH.11 IIH¢opMaUIIH B cneuHanhHblii 6y¢ep, a cpa3y 
BhIB0ll5I ee Ha 3KpaH (pe*HM pass through buffer ). • 
B pe3ynhTaTe reHepaTop PLOT, nan1IcaHHhiil: Ha 0CH0Be 
QULIN, 3aHHMaeT IIpHMepHo 5K. Ha ocH0Be aToro reHe-

paTopa pa6oTaeT B HacroSiwee BpeMSI Ha CDC CMelllaHHhIH 
K0MnneKc LCGTVR2 +GRAFOR4 (nocneaHHii .11Bn.11eTC5I IV 'IaCTbIO 

fPA<t>OPa). 
nn.11 C03aaHH5I HaH6onee K0MIIaKTH0P0 reHepaTopa PLOT 

Heo6xoaHMO o6paTIITbC.II K GC -yp0BHIO, BhraenHTb ¢YHK-
UH0HanbHO Ha1I6onee cywecTBBHHbie 'IaCTH rroarrporpaMM 

H Boo6we 0TKa3aTbC.II OT LCGTVR2. ITocTaBneHHa.11 3aaaqa 
pelllaeTC.11 C II0M0illblO Il.lITH HaIIHCaHHhIX noarrporpaMM-PeHe

paT0p0B 1I3o6pa*eHH5I Ha aKpaHe TepMIIHana :GCOMAND, 
GCLOAD ,. GCPACK , FLUSH , CLEAR. CyMMapHa.11 
an1IHa 3THX rroarrporpaMM ~0CTaBn.lieT 350 cnoB. OIIHCaHHe 
aaHHbIX rrporpaMM II 0CH0BaHH0P0 Ha HHX reHepaTopa rrp.11-
MhlX n1IH1Iii coa~p)KHTC5I B §2 aaHH0H pa6oThl. (On1IcaHH.II 
aaroTc.11 B ¢opMe, rrpHH.11Toif B fPA<t>OPe). • 

Pean1I3aUH.II fPA<t>OPa Ha CDC-6500 rroTpe6oBana 
BHeCeHH5I HeK0T0phlX II3MeHeHIIll B caM K0MrrneKC. 3TII II3-
MeHeHII5I caenaHhl TBKIIM o6pa30M, 'IT06hI an.11 rronb30BaTe

n.11 II0'ITH rronH0CTblO_ coxpaH1In1ICb BCe o6paweHH.II II rrpaB1Ina 
pa6oTbl, 0IIIICBHHhie B 11- 51 . l.JaCTb aBT0K0DHhIX rrporpaMM 

HJI3lllero yp0BH5I nepeIIIICaHa IIpHMeHIITenbH0 K CDC-6500 . 
3aHOBO HanJicaHa nporpaMMa SYMTAB, K0Topa.11 BMeCTe 
c nporpaMMOH SYMBOL o6pa3yeT reHepaTop CHMBonoB, 
paClllHp.lIIOWHii B03M0)KH0CTII arrnapaTH0f'0 re'HepaTopa CJIM
BOnOB repMHHana. B qaCTH0CTH, B qu:cno aonycTJIMbIX CHM
BonoB BKnro'IeHbl pyCCKHe 6yKBhI. IToapo6HOCTH 0 pa6oTe 
reHepaTopa H B0Cilp0H3B0llHMbIX HM CHMBonax npJIBeAeHbl 
B §1. §3' coaep)KJIT np1IMephr Jicrronb30BaHH5I fPA<t>OPa Ha 

TepMIIHanax CDC-6500. HaKoHeu, B ITpHno*eHHII aaeTc.11 
Ta6nJiua ( aHan0PII'IH8.II npHBeaeHHOii B BhIIl. 5 151 ) 0CH0BHhIX 
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nporpaMM fPA<flOPa, 1IMeIOIU1IXCH B nepMaHeHTHOM cjiaiine-
61I6n1IoTeKe GRAFOR. 

3aKa3 61I6n1IOTeK1I rPA<tiOP BbIIIomrneTCH C IlOMOlllbIO 
cneriyIOIUIIX KOM8HD ODIIH pa3 B Haqane pa60Thl: 

ATTACH, XX, GRAFOR, ID= LCGT, MR=l. 

LIBRARY, XX. 

§1. BblBOil TEKCTOBOH v!Ht:POPMAUI1I1 

B rpacjJ1IqeCKIIX TepMIIHanax TIIIla TEKTRONIX IIMeIOT-

CH annapaTHhle reHeparopbi° CIIMBOnOB. Ho IIX B03MO)KHOCTII 
B OTHOllleHIIII BbI6opa lllplicjJTOB, pa3MepOB n1ITep II yrnos 
HaKnOHa TeKCTOBhlX CTpOK nosonbHO orpaH1IqeHhl. 

TiplI nporpaMMHOH pean1I38UIIII reHeparopa CUMBOnOB 
npennonaraercH, qro Ka)KnaH nurepa KODIIpyercH KaK no
cnenosarenbHOCTh lllTplIXOB. CnenosarenbHO, B nporpaMMe 
non)KHa conep)KaThCH ra6n1Iua c onncaH1IeM Kallinoii nurepw. 

B I'P A<tiOPe 1Icnonb3yercH II3BecTHhIJ1. cnoco6 Konnposa
HIIH o6pa3a nlIT~phl. flnrepa onnchlsaeTCH KaK nocnenosa
renhHOCTh He 6onee qeM llleCTHanuaTII lllTplIXOB Ha ceTKe 
pa3MepoM 4x9. ilnH KODIIP0B8HIIH KOopnnHaT KOHUa lllTpl!XOB 
n1Ireph1 B sap1IaHTe fPA<tiOPa nnH CDC-6500 ncnonh3y
IOTCH nsa cnosa ,3anonHeHHhIX oneparopoM DATA II pacKo
n1IpyeMhIX oneparopoM DECODE. 

feHeparop CIIMBOnOB <::OCTOIIT II3 nsyx nporpaMM, Tipo
rpaMMa SYMTAB, Han1IcaHHaH Ha <POPTPAHe, conep)KIIT 
ra6n1Iuy KODOB' n1ITep. TiplI Bb!30Be 8TOH nporpaMMbl yKa-
3hIBaeTCH cnoso II HOMep n1Irepb1 B cnose. Pe3ynhTaroM 
pa60ThI nporpaMMhI SYMTAB HBnHeTCH Macc11s nap Koop
nuHaT nnH nocnenoBaTenbHOCTII lllTpHXOB, BOCilpOH3BODHIUHX 
yKa3aHHYIO n1ITepy, ~ BenHqHHa, paeHaH cjiaKTII~eCKOMy 
KonHqecrey lllTpnxoe. 

OcHOBHaH )Ke nporpaMMa (SYMBOL), HanncaHHaH Ha 
<POPTPAHe, ocraeneHa 6e3 1I3MeHeHIIH, Tionpo6Hoe ee 
OillIC8HHe naHO B Bb!D, 1 111 . 
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l13-3a orpaHHqeHHOCTH Ha6opa CIIMeonoB Ha KnaeHaType 
repMIIHanoe CDC-6500 (64 3HaKa) qeThrpe n1ITeph1 II3 craH
naprHoro ua6opa rPA<fJOPa onyrueHhI (aro fi, q, : , ; ) • 

Ha6op CHBMOnOB, eocnpOII3BODIIMhIX Ha rpacjJ1IqecKOM 
TepMIIHane,H COOTBeTCTByIOIUHH HM 3HaK Ha KnaeHarype 
np11eeneHhl B Ta 6 n. 1. TipaeHna nnH Bb!BOD8 TeKCTOBOH 
HHcjiopMaUIIH ocranHch TeMH )Ke, qro II e eapHaHTe fPA<tiOPa 

nnH E3CM-6. 
Ha PH c. 1 npencraeneH np11Mep, 1I_nn10crpHpy10ruHfi 

eo3MO)KHOCTII reHeparopa CHMeonoe rPA<fJOPa. (3ra cporo
rpacjJHH, KaK H ece nocneny10ruHe', nonytieHa HenocpencrseH

Ho c 8KpaHa repMHHana). 

§2. OTII1CAHI1E TIPOfPAMM 

TiporpaMMa PAGE 
Ha3uaqeHHe nporpaMMhI 

OnpenenHTh Ha aKpaHe none nnH pHcoeaHHH H nepeeecTH 

TepMIIHan B rpaqmqeCKYIO MODY. 

<flopMa o6parueHHJ:l 

CALL PAGE (XL, YL, ITERM). 

OnHcaHHe•napaMerpoe 
• 

XL 
YL 

- pa3Mep crpaHHUhl enonb ocH 
ll 

X (ropII30HTanbHOfi), 
Y ( eepTHKanbHoii), 

ITERM - uenaH nepeMeHHaSI: 

3aM~'l8HHH 

ITERM = 4012 - nnH 
ITERM = 4014 - nnH 

TEKTRONIX-4012, 
TEKTRONIX-4014. 

1. O6parueHHe K PAGE o6H3arenbHO H ronbKO opHH 

pa3 e caMOM Ha'lane. pa6oThI c. rPActiOPoM. 
2. fleBh!H KOOpDIIHa Tf,Iblll yron CTpaHHUbl IIMeeT KOC?P.Clll

Ha Thi (0.,0.), a npaehrtt eepXHIIfi - (XL, YL). 
3. Pa3ME!pbl 3anaIOTCH B npeneap1ITenbHO BbI6paHHhlX 

enHHHUaX, H3Mepemrn. EcnH e.riHHHUhl II3MepeHH5I He YK838Hhl, 

TO aBTOMaTH'!eCKil Bhl6HpaIOTCH caHTIIMeTphl. 
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H IO 
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0 33 

l 34 

2 35 

3 36 
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3naK na 
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6i 
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Cl 

V 
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X 
y 

:z 
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4 ,i' 
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6 
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Ot11ql;j 
AR50PRTOPHR HE~TPOHHO~ IDH3HKH 
OTD.EA HOB~X METOUOB, YCKOPE~HR 

R.Poros. 5.hl~HOB 
PEAAv13RLJ~~ K0MnAEKCA rPR~~YECK~X 

nrorPRMM' 1PR(l)OP HR 
TEPMvlHRARX rv1nR TEKTRONIX 

llY6HA-1977 

pH C. 1 

I: 
4. TTpeaeJibHhl8 pa3M8phl crpaHHUhl: 

XL l .:5 20 CM AJ15I TEKTRONIX-4012 
· - <;_38 cM am1 TEKTRONIX-4014, 

YL { ~ 15 CM am1 TEKTRONIX-4012 
::; 28 cM am1 TEKTRONIX-4014. 

5. 3KpaH oqumaercs:1. 
6. Crpaauua oqep1IuBaercs:1. 

Tpe6yeMhie nonnporg_aMMhI s:., 

WDB, ROB, IWDB; CMS, PLOT, BOX, 

QONNEC, CLEAR, GCLASS. 

8_3bl~ 

<l>OPTPAH. 

'. 
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TTporpaMMa ENDPG 
Ha3Ha'leH11e n.ll.Q!:QaMMbI 

3aaepWIITh BhlCB9'111B8Hlle rpa¢11qeCKOI'O 06beKTa. 

<PopMa o6palll9HIIH 

CALL ENDPG (NP). 

Pn11caH11e napaMerpoa 

NP - qlllKTIIBHhiii napaMeTp, 

~~Meqa HIie 

O6paruemre K aroii nporpaMMe o6Haaren&Ho, no Kpaii
Heii Mepe OJ:{IIH pa3 B KOHUe OCHOBHOH nporpaMMbl, 

.Tpe6yeMhie noqnporpaMMbI 

FLUSH. 

5J3bIK 

<t>OPTPAH. 

TTporpaMMa PLOT 
Ha3Ha'leH11e n.ll.Q!:QaMMbJ 

TTp11CBOIITh 38J:{8HHble 3H8'19HIIH KOOpJ:tllHaT TO'IKe, rae 
H8XOJ:{IITCH B J:{8HHbIH MOMeur nyq, IImI nepeBeCTII nyq B yKa-
38HHyID TO'IKY C BhlCB9'111B8HIIeM 11n1I 6e3 BhlCB9'111B8HIIH 
1IIIHIIII, 

10 

Cl>opMa 06parueH11H 

CALL PLOT (IX, IY,J). 

OnucaHne napaMerpoa 

IX - uenaH nepeMeHHaH, 
no X, 

38J:{8IDIU8H noJIO)K91flle nyqa 

IY - uenasi nepeMeHHaSI, 3anaroruaH nono)Keirne nyqa 
no Y, 

J - ynpaaneuIIe nyqoM: 

• 

~-) 

.J. 

c' 

J ocQ - npllCBOIITh 3H8'19HII9 KOOpJ:t11H8T TO'IKe, I'J:te Ha-
XOJ:tllTCH nyq, 

J < 0 - nepeBeCTH nyq 113 TeKyrueii TO'IKH B TO'IKY 
c KoopauHaraMn (IX, IY) 6e3 Bb1caeq11aaH11H 
1IIIHIIH 1 

J>O - nepeBeCTH nyq 113 TeKyrueii TO'IKH B TO'IKY 
c Koopn11uaraM11 (IX, IY) c Bb1caeq11aaH1IeM 
1IIIHIIII, 

3aMe'laHIIH 

1, TTpeaenb1 113MeHeHHH IX II IY: 

0 ~IX~ 

0 s:: IY ~ 

1024 - nnH TEKTRONIX-4012 
4096 - t:tnH TEKTRONIX-4014, 

780 - t:tnH 4012 
3120 - /lJIH 4014, 

Tpe6veMbie noµnporpaMMbl 

GCPACK, GCOMAND . 

.H3bJK 

<t>OPTPAH. 

TT p o r p a M ~ a ;G C O M A N D 

BaaHa'leH11e n.ll.Q!:QaMMbI 

TTpeo6pa30B8Th KOOpJ:tllH8Thl nyqa B KOM8HJ:thl nnH TepMII
Hana. 

<t>opMbl o6parueHHH 

CALL GCOMAND (IX, IY, N. IBYTE). 

On11caH11e napaMerpoa 

IX, IY - uenbre nepeMeHHhre, 3anarorune nono,KeH11e 

nyqa no XII Y, 
N - BXOJ:{HOH-Bb!XOJ:{HOH napaMeTp, KOHTponupyIDIUIIH 

K01III'l9CTBO KOM8HJ:t 1 

IBYTE - Macc11a, coaep,KaWIIii KOMaHJ:thI. ( B KB,KJ:tOM 
cnoae no OJ:tHOH KOM8HJ:te, pacnono,1wHHOH B KpaiiHIIX npaBbIX 
no3IIUIIHX cnoaa). . 

11 



II 
!,j 
i 

i 
" :\ 3aMetiaHH51 

1. Ka)K/::{851 KOMaHna TepM111IaJia 3aHttMaeT 12 6uT. 

2. Lln51 TEKTRONIX-4012 napa KoopnuHaT (IX, IY) 
npeo6pa3yeTC51 · GCOMAND s tieTbipe 12-6ttTOBbIH 6ail:Ta, 

tt 01151 TEKTRONIX-4014 - B II51Tb 12-6ttTOBbIX 6ail:ToB. 

Tpe6yeMble IIO/lIIporpaMMbl 

HeT. 

.H3b!K 

<POPTPAH. 

IlporpaMMa GCLOAD 

Htl_3HatieHIHL II!2.Q£_QaMMbl 

IlepecnaTb KOMaHUHhle 6aHThl B nucnneil:Hhlll 6y¢ep. 

ct>opMa o6pameHH51 

CALL GCLOAD (IB, 1TB, IBUF, OBUF). 

OnucaHtte napaMeTpoa 

IB - qucno nepecbI11aeMbIX 6ail:TOB, 

1TB - IIOJIHOe qucno 6-6HTOBblX 6ail:TOB, ynaKOBaHHblX 
B nucnne HHbIH 6y¢ep, 

IBUF - Maccus KOMaHn (s Ka)KilOM cnose no onHoil: 
KOMaHne, paCIIOJIO)K8_HHOl1 B 12 npaBbJX II03HUH51X)' 

OBUF - nucnneil:HbIH 6y¢ep ( Maccus nnttHoil: 31 cnoso). 

Tpe6yeMbie rropnporpaMMbI 

Her. 

.H3b!K 

ct>OPTPAH. 

IlporpaMMa GCPACK 

H_a3HatieHtte rr!2.Q£_QaMMbI 

C¢opMttposaTb nucnneil:Hbiil: 6y¢ep tt rrepenaTb tt3o6pa)Ke
HH51 Ha 3KpaH TepMHHana. 

12 

I 

11 
I 

] 

<PopMbl o6paIU81:IU51 

CALL GCPACK (IBYTE, NB, ICODE, !BEAM). 

OrrucaHtte napaMeTpos 

IBYTE 

yrrpasnmomue 
NB 

IBYTE J, 

- MaCCHB, conep)KaIUHH KOOpllttHaTHble HJIH 
6aHTbl ( npaBbl8 12 6ttT B Ka)KilOM CJIOBe), 

'IUCJIO nepeChlJiaeMhlX 6ati:T (pa3MepHOCTb 

ICODE - ynpasnmomee cnoso, 
ICODE = 1 - nponoJI)KUTb ynaKOBKY nucnneil:HOI'O 6y¢epa 

no 3aIIOJIH8HH51 II BhlCB8THTb B8Cb 6y¢ep, 
ICODE =- 3 - 3aKOH'IHTb ynaKOBKY nucnneti:HOI'O 6y¢epa 

"BhlCB8THTb yrraKOBaHHyID qaCTb 6y¢epa, 
IBEAM - ynpasneHue nytioM: 
IBEAMxO - ¢opMttpyeMa51 tiaCTb H306pa)K8HH51 He 6yµeT 

BblCBetieHa Ha 3KpaHe, 
. IBEAM"" 1 - ¢opMttpyeM851 qaCTb H306pa>Kemrn 6vner 

!3blCBetieHa Ha 8KpaHe. 

3aMetiaHtte 

HerrocpencrseHHa51 nepenaqa ttH¢opMauuu tt3 nucnneti:Horo 
6y¢epa Ha 3KpaH rrpOH3B0llHTC51 onepaTOpOM BUFFER OUT 
H3 nonnporpaMMbI GCSNDBF c ucnoJib3osaHtteM ¢atina 

TAPE 60. 3roT ¢ati:1 non)KeH 6bITb onucaH B oneparope 
PROGRAM ocHOBHoti nporpaMMbI, 

Tpe6yeMbie rropnporpaMMbI 

GCLOAD,GCOMAND, GCSNDBF . 

.H3b!K 

ct>OPTPAH. 

IlporpaMMa FLUSH 

Ha3HatieHHe II!2.Q£.Q£\MMbL 

BbICB8THTb Ha 3KpaHe ynaKOBaHHYID 'IaCTb 6y¢epa. 

ct>opMa o6paIU8H!UL 

CALL FLUSH. 

13 
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i' 

Orr11ca1I11~e rrapaMerpoa 

TiporpaMMa 6e3 rrapaMerpoa. 

Tpe6yeMhJe noprrporpaMMhI 

GCPACK. 
fl_3h!K 

¢OPTPAH. 

TiporpaMMa CLEAR 

Ha3HB"'IeH11e nporpaMMhI 

O'IllCTlll'b 9KpaH repMIIHana. 

¢opMa o6pameHH5I 

CALL CLEAR. 

Qrr11caH11e rrapaMerpoB 

TiporpaMMa 6e3 rrapaMerpoa. 

Tpe6yeMhJe noprrporpaMMhI 

GCPACK. 

f!3h!K 

<POPTPAH. 

§3. TIPHMEPbl 11CTIOJ1b3OBAHJ.1fl KOMTIJIEKCA 

fPA¢OP HA CDC-6500 

flp11Mep } 

llaHHhiti: rrp11Mep 11nmocrp11pyer ncnonb30BaH11e rrporpaM
MhI riocrpoeHll5I rpa{jl11K0B H3 I qacr11 fPAcfJOPa. OH aHa
norn'IeH rrpnaenennoMy B Bhm. 1 111 . Pe3ynbrar pa6oThI 
nporpaMMbl H306pa)KeH HB p II C. 2. 

14 

PROGRAM T(TAPE60x100) 
DIMENSION X(l00), Y(l00~. Z(l00) 
X(l)x-1.9 
Y (1),,,SIN(-1.9) 
Z(l) .. cos (-1.9) *1.5 
DO 5 J .. 2,90 
X(I),.,X(l-1)+ .1 
Y(I) -SIN(X(I)) 

5 Z(l)=COS(X(l)}*l.5 
CALL PAGE (20.,15.,4012) 
CALL LIMITS(-2.,7 .,-1.5,1.5) 
CALL- REGION (5. ,1. ,10. ,13. ,6HREGION ,6 ,1) 
CALL AXES (5HOCh X,5,1.,5,5HOCb Y,5,3,4,0) 
CA tL LINEMO (X,Y ,85,2 ,10) 
CALL LINEMO(X,Z,85.14.15) 
CALL ENDPG(0) 

END 

PFG!nti 
"' 
/T\ 

I 
0:1 \ 

I -1 
I , 
. ; "'l 

.l + · ➔ 
l .I, "!t 
I / 

I 
; I 

• 
)( '" 

i I ; 

r---,• N 

l "';' 

"' 
' Xe, 

P11c.2 

·--~~ 

I 
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:/ 

3aMeTllM, 'ITO B nporpaMMe He aanaBanllCb enlIHIIUbl 1!3-

MepeHllSl. CnenoBaTenbHO, BCe paaMepbl yKa3aHhl B caH

TIIMeTpax. 

fiplIMep 2 

p II C. 3 nony'leH C Il0M0IUbIO cneu11anbHOH nporpaMMbI, 

OCHOBaHH0ii Ha nonnporpaMMaX 'laCTll l. 
TiocnenyIOIUlle npl!Mepbl 11nn10cTp1Ipy10T B03M0}KH0CTll. 

IV qacTll fPA<t>OPa - nporpaMM "npocrpaHCTBeHHhrx" 

nocrpoeHllii. 

fipllMep 3 

Ha p ll C. 4 Il0K838H0 ll30MeTplI'leCK0e ll306pa,KeHlle no

BepXH0CTll, aanaHH0ii ypaBHeHlleM 

Z .. cos (R) / exp (0.2 •*R ), 
rJJ.e R .. x **2 + Y** 2. 

/4/ 
(Tip11Mep aHan0I'll'leH npirneneHH0MY B Bhm. 4 ) • 

fP.R(J)J1L/FCKH/1 TtC T · 

PllC, 3 

16 

oviqvi 
IlY5HR 
1977 

PROGRAM T(TAPE60""10O) 
DIMENSION X(41), Y(41), Z(41,41),A(200), AR(82) 
DO 11 .. 1,41 $ R=-2.5+(1-1)/8. $X(I) .. R 

1 Y(I) .. R 
DO2 Ixl,41 $ DO2 J=l.41 
R :X (J) **2 + Y (I)* *2 

2 Z (I,J )xCOS(R)/EXP(.2*R) 
CALL PAGE (20.,15.,4012) 
CALL REGION(l.,1.,18.,13.,lH,1,0) 
CALL !NIT 
CALL ISOMET 
CALL TDLIM(X,Y ,z ,41,41,1,41,1,41,S) 
LNTPs0 
CALL THREED (X ,Y ,z ,41,41,1,41,1,41,LNTP ,100,A ,AR) 
CALL ENDPG(0) 
END 

YrW,.~~ 

p IIC, 4 
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flplIMep 4 

Ha p II C. 5 II306pa)l{eHO II3MeHeHJie IIHllYKUIIII B nepMan-
u • # ( 

noeB0ll neHTe B 38BllCIIM0CTll OT BpeMeHII II Tonm11Hhl CKIIH-
a¢¢eKT B ¢eppOM8PHeTl!Ke). . 

i' 

.. 

i I,. _.J,~ ~· 

p II C, 5, 

18 

TIPI1nO)KEHI1E 
Ta6n11ua 2 

Crr11coK nporpaMM fPAct>OPa, uMe10m11xcsi B 6116n110TeKe 
CRAFOR Ha CDC-6500 

Ilporpa1M1-reueparopY 11so6pazeq1uia 

SxpaHe T8J!l!H¥8 

G-( 01'1 AND - upeo6pasyeT KOOp,10IB8TW B 
K0118HJOD,18 6alTW ,JtJIJI T8pmu8JIB 

&CL ~Al) l -~ 6R)ep-118CCD KCtilalOt, 
& c. t> AC I(. J OIIKCllBBmva JtSBHoe no6pueHJ1e 
t•c "., l\" .:c - 11ocYJtaeT 6Riep no R8H8J1Y CBJISII 
<:.- Jrv .1. \-,, Ha TepolHSJI 

FL \J 5, H - BHCBe'IDIBaeT Ha 8KpaH8 ynaROBaH-
. BYD. 1UlCTlt 6R)epa 

( LI= A- R, - 01IJIIIIQ8T 8:KpaH T8pt,!lDISJia 

OporpalDlli-reHepaTOpY npllDmTltBOB 

ilLOT .:. OTpe30K 1IpJD,10I, sa.itaHHOI 
OOSJIIIJllD(II JJY'l8 

MO \I c - OTpeSOK IIJ)IDIOI, ~ol B C11, 
... 11.Jllt ltllillax 

Ilporpsnp:-reaepaTOpY fP!P'!8CUX 8Jl811~HTOB 

M I\Rls.E. R. - MapxepH 

,'>:H1~;)L 

Nv Mi'>c.il 
(,C~ 

R.EcT 
G~li) 
POL%· 

C!.ili.LE 
A-ilC:. 

ELIP\ 

- CTpOKa T8I<CT8 
- 'IJICJIO 
.,: IIJllDIOyr<)JILH:IK 
- nplDIOyroJILHU 

- ceTxa 
- np8BJtJll,HHI IIHOroyI'OJll,H:IK 
- ;ixyra OI<pYJmOCTB: 

- ;ixyra OKpJJmOCTJI 

- ;ixyra 8JIJDIIIC8 

•> CK, KaC?OQYD paOo?y C?p. 7 + 14 

Ji min. Jlmma 
B CTp, (B CJlOBSXC~) 

!If 

• 
!If 

• 
• 

• 
I,36 

I,35 
I,45 
Il,58 
I,3? 
I,38 
I,39 
I,40 
I,4I 
m,sr 
I,42 

53 

35 
153 

21 

42 
44 

69 

76 

III 
216 
217 
50 
63 
97 

Ifll 
Il8 
173 
137 

19 



Ta 6 n Hu a 2 (nponon)Keane) 1 
Ta 6 n II u a 2 (nponon)KeH11e) 

ITepecqeT KOOPJO!HST 

06.IIaCT.& rpamBRB. TMF Ile~eXO,ll OT MaTCMa.THtleCKl!X KOOp.itHHaT 

R.EGIC'N llp/Dloyr<>JI&BSJI 06.mcT.& I,46 127 
K H3HtleCIODI I,54 66 

L'iMlTS Ilpe.zteJIH llSM8B8HIDi ~YHKI.UDi 11 TP t= llepeXOJl OT Ilo.NqlHHX KOOp,ItHHaT K 

apl'j')(8HT8 I,47 56 
(pH3HtieCKIDI · Il,44 I(Jj 

P0L.R.EG lbmq,HBJI OOJIBCT.& Il,40 257 
. TJVIL.G-F ITepeXOJt o·r .11orapJi$mqec1tHX KOOP.ItH-

HaT K lf)HsuqecKHN · n.52 9I 
T.[)LlM Ilpe,ll8JIH HSlleHeBKfi ~BlU.Util 

IY,48 TFI"\ IlepeXO,ll OT ~HSHtleCKWC KOOp,Itl!BaT 
Ha Ral)TJIBBOI IlJIOOltOOTll 125 K MaTeMaT:iNeCKBK rr.so 66 

TDLiML Ilpe.-e.llH 11311eaemm npoeKUD 
np0CTR8HCTBeBROI KpllBOI IY,62 98 !!E2I'PSMNH adxbHHHHX-UPeo6~0Bam11 

!mOn>eWH-t'eH8~TQ:1!!1 DBCSoTaupe B 
t\TRI\N-l IlpoH3BOJU.HOe a4$,mHOe apeo6pa-

30:eaHHe Il,II 92 
118TeMaTH118Cl'tC. DDOCTD8HCTB8 S11lF-T Ilepeuoc Il,9 19 

UNi:0 H838Ml'tH)"l'M l'tpD8B I,40 14'.3 il.Oil\1t IlOBOpoT Il,9 64 
Llt-.i E-M. C He3811EBYTas: ltpJIBM c llapKepaMJI I,50 170 I 

\-'SC. A LE. 1 PaCTileHHe-CltS.THe B Il8HTpaJII,HO-

lINc:C 3aimeyTM lCpllBSJI I,49 IIO 
c1D111eTpll'lHoe oTpaSeHJie rr,ro 25 

I 
L <,C. 'tLE PacT.imeaze-cxaTHe H oro6paxeB11c 

L 1 Iii c Mt 3aMmyTM ltpllB8JI c 11apxepmm I,5I 
I 

IJ'.3 OTHOCBTeJibHO SB,ItaHBOft OCH rr,ro 69 
i)A\l·\I? IlyBlmlpBHI OTpe80R upm1ol II,60 72 rit'GLEI/ ffaqaJio yponWI npeo6pasoBaHHI· Il,I4 '.36 

t... • L 'b.; - Kp:eM B nplDIOyrQ.11,BOI OOJIBCTB I Er,..uu~v· KoHeQ ypoBWI npeo6pa30BaHHA Il,15 
u ~ c J10rapJlfloAec1tol 111Ka11ol II,49 186 50 

\')OLtN c Kpimaa B nOJJRpBol CllCTeM8 
ili::.'>t::T OTMeHa npeo6pasoBaHd ,ItB.HBoro 

Il,41 
'i yp0BHII Il,I5 18 

KOOp,ItllB8T 195 ! . 
!M .. LlN KpllB8Jl,88.1UlHBM C paBJ1C.8pHHII 

~ 

maroM W,14 257 IlpO!J28MMli !!P28KT!!P2.BaHllfl H 'adxfle:amu: !!12806-

$It,JC.L Jle.KaJU,BM KPDM C paBBC.epHYII 
I pa30BaHHI B !I?CXMepHOM !m2CTPaHCTB8 

lll8I'0M W,24 20'.3 4- 'kiJ N OM AKcoHOM8TpHtlCCKaJI npoeKUM 
'.)~L.!t-li: l{pDM, 000'1'B8TCTBYDIBR 

I IY,22 19 
I 

C !\MN Ka6mteTH8JI npoeKUHII c~ W,IO I6I IY,2I '.30 
i=CQ.fTT Kpmu, 88Jl8BB8« pRJlC. lyp.&e W,43 D7 01ME1 JlHMeTpHtlecKaJI npoeKilH/1 Il,22 21 

MEJ; Oca B npDIOyroJWIOI .zteupTOBOI ISOMcT Hsa.eTpaqecKaJI npoeKIU!JI IY,2I 22 
CET8118 lt~T I,52 756 Vli::W UeHTpam,HWI npoeKIUIH IY,20 54 

XAXl~ Oc:& X Il,53 584 iNiT HHmutaJIHBaUWI pesyJU,TllpyDl(ero 
~Ax lS Oo:& 1 Il,54 58'.3 npeo6pasoBaHHil (oTMeea ape.ztWtYlll8ro) IY,IG 8 

XLG-1\~ Jiorapapmqecl't&JI JDua no X Il,51 '.356 ~l'\t.hll C.llBBr IY,20 17 

~L.GA-'( Jiorapapmqecl't&JI mtB.18 no 7 II,51 • '.365 T.bil...OT IloBOpoT IY,I7 54 

THi\'(ES 1r.lOBBJI 00:& II,43 '.3'.3'.3 Tu~C.;\L PaCT.fLl:eHHe-czElTHe H CHllileTpHtIHOe 

ilA( E-.s. Pa ;ua,a,w oo:r. ll.42 '.3CJ7 OTpa&eBlle IY,I7 2'.3 

TbL\Ni:. IlpoeJaUDt DpOC'rp8BCTBeBBOI 
ltpDOI 11,63 66 

UT\lA-N IIepeuoc OTHOCHT8JU,HO uaqBJia 
KOOp.llllHaT · IY,I9 18 

T"Q.EE-b Ilpo8ltI!D DOBep:xBOOTJI 11,49 457 
• 21 
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