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Hemuris on Visusl Ddzpley and fonsole Syglems

by BFurvin Binmhy

Infroduckion

Weion in the moed commlex and qomprehenuive of oop
BUNNOrY modaliiias, ﬁ 3ﬁequﬁnﬁiy{ we can snpucht to oblaln
from visugl dispiay environmentn the noat powesful fech-
niques of Urenemiibling informebion to 'z'.e'_hn;f nEar n_::-f‘ 5 COmoiox
conpuiisr sYsfen. Iﬂ_thig mene we discusr Bome ﬂép@:te of
cnnstfuattan wrxd uee of wiseval display sycbems thet are of
coneern in our effork ﬁq ﬁhﬁain.mmre gecesaible comouien
BYREand,

Gomputer wasge bechnigues aAve alresdy estenbizlly visual;
input and ﬁutpuu take the form of the printed puge. Funched
cyrds angd pusper Lapes Bepve only e sn Intermodiabe fopm,
exrcept In the hands of the modt Bit-oriented progyarmess,
Cfipe of ths Booiten woard far coppubter I-0 ir Seclndeelly feufi-
iple (though morae O0- thon i-) doday, bub would not be con- -
sidered a great advantage by users,

Whdle on khie Euhjéct of uialun in general, I would like
to ooint ouk thak tha humsn visasl mecheniss ineiwdes nfse
what msy-turn out o Te our uosy souprehensive oubpul nhdnnéi

sf waill Ths apeed and precision of the coulommbor channed
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18 wary dprge.  CAhe dmmevvabion of thoe eye panCier sl wevy
fine znd thorough, ond 39 relflechs g ohice! coneern of o
Large par:i;- of the fTovebruin--ihe froniul ors Tields, Hdkin
RY¥T Sem A8 probubly clogely eonceraed with the input ;_e,@,'x-‘_.;;}-.;r:--af
regognitlon syssem, tud we will pyoposr luler thab by suls-
shie cofmpuier techrdousse we miy ba sble vo use b sleo 0 a
motor conbrel mods of posnibly wunprecedented effeotivences.
Toir potential effectivenese would derive from fhe clroun-
ztance flhmi ooulomobor confirol is more dirsciiy comnoatod
with the mechanisrna of nunséjaua shought, and ihrﬁugh & Dehe
ger informition channel, than wre Ehe other moler modaiibies.
The lmgedl=he problem that Tszap Prodeeh MAC i3 thio.
We need & #yatem thut will give she pner » very inbloate
channel interaction with his compubtsiion. There 18 no guss-
Eian'hut khat the best epysten te&hninmlly Teanible today
would be based on a high-qualiley ﬂ&&hﬂdﬁ-ﬁﬁy Ginpiny suriace,
backad-up by 5 poverful cowbingbion of specigl features..
g ehmraﬁter ﬁeneratura,gllnﬂ grneratore, ofc. TNiz in tarn
mis il e hankeﬂ'up_by & powariul plebure-consbriachion sys-
ueﬁ--ﬁu£EWare that onn annvﬂft i reapomable form of plotures
depcrinbion expfﬁﬁaiﬁn inko ke slements of Ghe pleture o
be dieplaved. In addition, one would wen® lishi-pen &nd
ctner inpuk dévieea pluz the spproprinie Lrucking prograns.
If expense were no concern, one ¢ould spegeify wnd obiain
digplave of near phohographic quai;br; '

#ne trouble 1m one of sypense. The ‘ewpense 1 pavkliy
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or tysewriber oubpul, edoepy where prinved cutpui i
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. displaye shows thal a flickering dispiuy, while

unplensunt, i very uselnl, Hanulaoborers boday olfer

- giEpley eyaiems whose gnﬁerﬁunra wlli pud up charac-

Lers at'rntealaf the erder of 400,000 per second. We

 are now used o rekesr like 1500 per cecond {e.g., on

. Epr-1Y.  Glearly sueh ganeraﬁar equigﬁpnu could b
ehared wikh a lurge number of display fubes, Yhis iz
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Por many aystems the inrnrmahinﬁ uan be ﬂiEplaFEﬂ in
fixedufrﬂme farﬁat . Here Ehe plebure need be regener-

uheﬁ uniy EVEDY OnRe o1 & rew geconde,  %hils mesne Shat in

couch capes 1% im nut nene&unry ko conguma compubabion
capRolty, prﬂvidad oné oph turfgr the pleture in come
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A nny plbugrlonn the FDE-1 somputar conld do tha
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TOGFY, wnd hence st w gress deal leps exponse,
mosT promising method secms Gy me to be .“iL. dreorip-
tionz of plctures sre transsiibed %o tho FDP-7 in w
piosure-langiame formst: these sre buffered and naredied
From then on by the PDP-L, 'xn partieular 1% would be

: fuirly difficulﬁ tﬁ set whe ﬂﬁd %o handle fraclilng
Brograns, unienx iﬁey ware gi#én.& high-prlority aﬁétu3
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We racngnize';hﬁh the MAC TOO% avstem is margingd in
many respects, and ennnod be expected o moeb cormubs-
ﬂ'tiﬁnal ﬁﬂfﬂﬁlthﬁﬁ wﬂulﬁ Bax @he machine non-chured,
Fbr'exﬁmﬁle, feaeafch on animation Eechiigques, which
1 regard uas ﬁﬂrr ieasibl& totEy, mighit ron inte sech
limitations. Another example; it 18 Lechnleally fenps
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Tomexl™ Jual go many oyelee before overall syaben deterie

orution in nokineskle,

7, Restictlon 46 typenriter-cises prinked ouboud will

seriously rﬂﬂ&riﬂﬁ'ﬁﬂmﬁ en-1line snpilentione.
tnfortunately, this probably Includex mwort patempis :
ko bring on-iine mathemitioal Geshnigques inko She n_ﬂdm o
. of neientisks who wowld tite S0 use he faeility withe :
;ﬁum Iexrniﬁg_a new gnd b 1umlly resirioted and incon.
:"-: '-v'en.u;e_nﬁ formak. Al)l fechalomi Plelds use specinl noby-
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EE 1 impurtanﬂ So Tanos thnt bne 1ighmrpen Toodllivy pusz, in
i*ﬁalf, & ¢ﬂmple#&1r trivizl comi. ALY 1% reguires 15 =
Phﬂﬁﬂﬂﬂll-ﬁmpaifiﬂr'ﬁﬂﬂnEﬁEEd g0 m flip-Tlon whose s%ate the
computer cun restle- Eenﬁe-light“ leral ) ’*Pwtua niz'. Frack-
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modified. There ip no gresh difference in the progranming
sppropriste Lo these becxure the breching iteelf is dons by
nubbing up a epecinl sef of pichwre alenenis,. PBub bhie dif-
Terence booomes Important whsn ohe copgiders khe design of a

pyEtem in Hhith pleture franse are buffered in s pepurabe

burfer sborec oo

el .-.!;.*-.u.:.-.: *‘-'L .-:'5_"\'. i

: ,___Huah. t;hﬁ burrer«-asmra," the trouhie is th 2: the appeare .
fﬁ iﬂﬂeﬁaf a?ﬁiﬂtu?e pa*nt iu nﬂﬁ Eynnrrﬁnudp with th@ exacution
"- af ahﬁ p&fh ﬂf ﬁbe pragrmm ﬁ ﬂpﬂnsihle for tbe diﬂnlﬁﬁ of
f?}?that puin#ﬂ IL'ﬂill dﬂ 1ihhla Eﬂﬂ& to use %he Interrups
'”:ffnyntam thnﬂ, beaausa Eha ¢Jrrenﬁ prﬂgram counter vaiue will
.i'be 1?#E12ﬂ&nﬁq 1& Hﬂ&lﬂ ha nnre adequmﬁe huwevﬁr 1f the
: _1nhevrupt suhrnutine cnuld intafrﬂgu&e the bufPer ayatem o o
_:fiﬂﬂ out’ Hhich huffer 1ncakiuh WEE Juﬂﬁ dl&plnyed Bu tnen
Jgnathe: aarlnug prugr&mm;ng prphlum ;nﬁﬁrvenEE{ ;hav& hzg ko
be & tuble, scmewhere elgs, giving the relubion between buf-
fer displey operzilons snd mhé'kubrﬁutinea whieh sre conecerned
wikh the me&ningﬁ:ﬂf different 11gh£-ﬁén locntiona, |
| e solution uﬂuhlly ptﬂpumed here is thut we abandon
the 1ight-pen in. f;vmr of = non-opticsl puniLlan sensiny
ﬁﬂvice. The result. 1H thﬁt the compuber can interrogate the
ﬂuviee, ﬂh Y Eimﬂ tu Tind the x-? coordinubes of & hund
! ﬂpﬁﬂﬁﬁﬁd curecr“u; Ihia n&iaea Ehe same serious prchgmuing
| prﬂblem in &n even Harﬂa form, beeaun& one hut then fo rzLe_

'a heai fur Ehe prumimity ﬂf the puinter Lo fthe various aig—

n;fiuanﬂ Areaa nf the picruréu, thiﬁ rmquires nﬂt omly u
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iillke Skelelhwpad, and & nrobizm even for bexi-edibing, Mhile
a hmble could eliminale & pearch, i% would have 3 hiph cozt
o mamery reservation and in pebeup Time. The lighbt-nen iﬂ
igs pregend form 48 so nabursl and convanicnt thet it is
worth s lot to &ry to pPEEEfvE it. A1} the mechanichl
substitobe prwpnaain I bave deen zie relatively elummy,
bokh mirumlly &nﬁ in their PFﬂErﬁwm&ﬁE renu;reﬂﬂnts,
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: _Hmnald ue quitﬂ adaquute {prﬁv!dﬁﬂ thmu the additional buffer
G BpﬁﬂE ts affnrdﬂd] buk ik wauld ﬂmt #Dlu& 211 the problems
xuf the drﬁming-araﬂking requirementa A delux& displsy-muin- .
tengnce conegole could inenrparate 1tq cun tvaakﬂrg Tenture,
moved hEEHEéE frames hﬁ a;mple_yﬁn =1rcu1tryu '_
3 Heluw, We pPropoBe A mﬁéﬂéﬁ--a deluxa, axpenﬁive One,
WP*I& ﬁhare in some uhEEJlnP of whei“er the current 7094 eye-
tem wnwld Jua@ify Lhﬁ 1& i Fy‘iﬂm i% oan serve o8 a4 rhari-

ing poin% for dlsnumaing Fhe eystem to be zequived.
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The evpten daeporibed belew wiphi cond hotween 100,000
mod 200,000 1F purchuased ﬁnrlraly {rom penafocbyrenn, Ik

Dt 3 ﬂelu#a soope-kovybeard consoles, with wpbras, € wadivo
qualliy e2aller scope-bkeybosrd coneoles, and & number of
“ehosp” reopes. The display 1s mal nbained by a ep=clisl-

BUMPORE COXE-BEROTY “cnmputer wibh 5 wery restricted prder-

- aoda. WTin ie &n axpen:iue Lacimigue, hwc1uﬁe 1 sy ?FE;

: peeks, th# core mﬂﬂnrw'ia treateﬁ aﬁ ﬁhnugh 1% wera a anuen-_%fi
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.-":»"' 2t hyrd
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ik will be qperﬁsihg momz or less contlimuoueiy. In the sys-
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"erude" displave can cperata wvhile & fau ure requiring higher

data rates. The numﬂniual ﬂpacifﬂnuﬁiﬂna below ave for exum~

ple ﬂurpcﬂgs anl?, an& are ﬂﬂﬂLﬂhly net ﬂﬂT“lﬂdr&“'F well-
balanceﬂ.- : s
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