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examp1 
HI <lvH wouV" 
Die that1made itself plain to plain to me in the movie "Fantasia," which I saw 

three years ago. Consider the slide now before you. I presume you recognize _y \ 

the subject matter, and perhaps by now some of you may have guessed why I’m 

J ( 
showing it. This is obviously a frontal and a lateral view of the head of 

Mickey Mouse. Now, there is something very unusual about the head of Mickey 

Mouse which most people are unaware of. If you study the picture carefully 
J 

you may see what I mean. Viewed frontally, Mickey Mouse possesses tw J 

circular ears which appear to face the viewer, permitting him to hear things 

in front of him. But viewed laterally, it will be noticed that the ears of 

Mickey Mouse appear to be positioned one in front of the other, in a rather 

of Mickey Mouse in rei 
tality diagonally placed 

1 . fashion. Are the ears oi - IJ 
peculiar fasnio swiftly 

^ kis keakl 0, do ikey roll arounk, — ^ ; 

sitions for the ears of Mickey Mouse «as an operation-analytic 
only two, positions ^ uay ^ 

v living him three fingers 
, . ^pc?ier to draw, much ixicn giving 

decision which makes him much easier 

does. 



What does this thing about the eats of Mtchey Mouse show? It show, 

and strai^htfc^^ 

§„_i3?rftife5i..cap„_£ omprejiend what i 
i t_cannoit., •£ a a. * _ an d._ „ § e_e.„what i t 

y^/ora/ 
V' Ivif'itXA' 

In the case of Mickey Mouse's ears i 
’ t-wc* completely contrad 

.cannot compre 

~ r 

' C *ibft2 
hend. 

reconciled m the mind, and accepted without 

the same creature. 

ictory views are 

consideration as belonging to 

(They are black and featureless, therfore ^4;e^^InS no clue as to which, way 

stheir orifices point.) 

r 
It follows, I think, that we can learn to manipulate, and "understand," 

Spa^h ^aAfi- $ 

pgi i d .uni qaflfii* tpa t i rli relations of a rather high order, visualizing (or 

quasi-visualizing) the damn-fdest things. 

<jLeK. vve io 

Quit # vtSO *f<z4 �f) fxci 

.5 

& 

cn r 
-— 



The classic and obvious manipu 

A word on multi-dimensional displays. J 

\fPT 

i£ 

lable multi-dimensional picture is the jf-cube, 

or Tesseract, 

ttst- pjrfk- rh~j 
The usual obvious example, and consequently 

, .... I / 
the- first thing that people try to program when they try to program multi-dimensional 

4eSSCJr^$i' 

display^'* is the 
y ) 

or the four-dimensional cube. It is of interest 
J 

that Donald MacKay, I understand, had a manipulable four-dimensional cube 

displayed on a computer screen as long ago as 1947. Naturally, this was an 

analog computer, which made the job peculiar from our current point of view, 

l»o^ 
anyway these things have been going on longer than we tend to realize. 

The analog displays are of course suited only to special cases of this kind, 

but anyhow you- did it. 

Some psychologists believe the naturaltendency to see three ; 

L*o /“55s ijpr 
dimensions— is wired into the human being, takes nc training 

and can’t be improved on. Well, it’s true that apparently three-dimensional 

^visualizahion^is unlike ears, wired i t/\ avoidance of the "visual cliff"] is 

observed now in many young animals. Vfiis^ indicates some sort of coart/inate^ 

/ 
transformation on an analog-computer basis^ quite possibly similar to the ESL 

Kludge,permitting the. two dimensional retina to imagine three-dimensional 

things. But never mind about that, i^jt 



In a recent film by A. Michael 

makes the four-cube completely compre 

( , 
Noll of Bell Laboratories supposedly 

. J, HfT 
r ^ 

hensible to the viewer. point is 

still arguable. 



4 discussed . 
While ifcxiKxfixxk abh.ve the 

question of ,'dimen5^enjh;as''rt relates to graph theory in generalT' the question 

of^h<ther multi-dimensional display s--. .are useful or appropriate^ for, anything 

is worth taking 
cr\.*_< 

understand that internally has been programming a 
typ V- 

H \ 
three dimensional display, and that when queried, the programmer involved said 

that he could see no purpose in a multi-dimensional display, since obviously 

J j 
three dimensions is all the human intellect can take cognizance of. 

This is not true. But there is an obvious question regarding'the 

visuali^ation^of many dimensions, 





But this 

AFr 
natural brings to mind the dreadful possibility that instead of being subject to the7' 

) 
erosion of paper and stone, much of our heritage can be wiped out by an electrical 

storm, or unexpected spasms of the earth's magnetic field. Such an event could 

make the burning of the library at Alexandria seem minor. 

Hfr '1'} 
c 



%- 
) q 

Not only our written archives, but our artistic creations, our architecture, < 

our investigations of the past, and everything eise that should be kept, may well 





X 
Section on hypergrams. 

I expect the conventional illustration, as we know it now^to be 

supplanted in the softcopy world by the Hypergram. The Hypergram may be 

tfFt 
n 

described as a multi-dimensional diagram, or a picture that responds 
—— ..M. 

) 
to the user, or a picture with many levels, compartments, variations and 

(i.VT.AC'h \r\iLX kwf 
j.l: i. »Sl~. But I would sum all this up by xajtXHg defining the 

Hypergram negatively, as any picture which cannot be usefully put on paper. 

k"> If 
The Hypergram requires representation in some assembly which raffed permit 

its viewing and 1 ine by the user. This means, of course, the 

*1 
coraputer#iisplay, although 

/ 

Hrr 
it may appear in other varieties associated with ’ I) f 

video, cinematic storage , pIXTil D . 

J 

ifks^h digital logic arrays, and 

holographic display. 



('o' 

Consider creating a historical map 3% a computer: complete map 

/HFr I It 
to " 

information about the whole world, plus projection program with enable every 

J 
sort of projection to be made; the system is also to contain historical 

data about politics, geography, ecology, and so on^by well bounded ^regions; 

further, it is to contain dates linked with events and their geography, 
J 

so that for any event the user can immediately see where it happened, and 

when. 



J 
u- -w ran be called a Hypergram was 

I believe the first thing dT 

J „ „>wkno«n to But since that system 
Sutherland's Sketchpad system, wSHJino ^ 

was concerned more with providing a 
facility for the creation of pictures, . 

rv+rvTCVK&K <KVR30SS �TT 
) 

rather 
than with supplying the pictures, 

y Hypergrams,(^ther^_thasi 
bu^hhtCy^l regarded as a^cilit^-eating 

the HypergrUms themselves. 

Manipulable diagrams, such as the mechanical linkages of Sutherland's 
, - . ._ J HF^ 

Sketchpad, pictures of machinery that enable the user to practice their 

) 
or endangering the real machines themselves. manipulation without tying up 



jp 

Consider aiso simply sfudy is possiUe .i 
«^->S 

be indefinitely 
consider, for example, the 

of the automobile engine or 
, , Tpt us consider that one 

the human body. be 

One of the great privileges, and initiations o 

f 

f medical education 

is the actual,disassembly of a 
human being. This procedure 

is obviously 

totr^ 
n 5 

, HFT 
( il$ 

of the greatest educa 
tional value, and for other obvious 

reasons, one whicif 

cafmot be extended to the public in general. But why not the equivalent? 

tfct IZ£ 
What could be more interesting than to give the student a screen®# image of 

the human body, tell him that he can increase the magnification to any detail, 

« i 

and say "Your light pen is now a scalpel. You may cut anywhere you like." ^ 

: i 

Besides that, you may ask for explanations of any given parts, you may assign 

( 

J 
other functions to his pen, such as that of forceps, you may ask for simulations 

of movements, you may remove whole layers or organs for study, 

as-niedrim-i t-nf i nw , ,-n- 



The deepest criticism is 

0 
that all coding schemes are doomed to decay as our interests, our language and/ 

our subjects change; and so every coding scheme used to organize a corpus of 

information will fall apart just as surely as the decimal system has done. And 

lat document retrieval. Ajnir«i i1 uq want to get more immediate criticism is thht document retrieval. 

? „ r 
back documents, which is a most shaky assumption. Perhaps <6^ dealing with short 

scientific papers this may be helpful, but in any larger context it becomes 
jivoii'j 

unworkable. 

J'Thy/ -~ 
'ifJclL L 

rC ^j^ 
I" 1 i imp nr Q'ra1 -1'g content retrieval^ or the question- 

v^g«W\ f>U I J 
answering system; .about! i»hiio i will ui’ity jjj Llu>4 it assumes that the field of 

possible answers with which it is supplied is all true and correct and consistent; 

r 
this assumption must be questioned for a long duration to come. 



1) 
Hypergrams may be of all sorts. / may be "real”-- that is, _/ fff 

y/ 1-2- 

representations of real objects that look more or less like ordinary pictures. 

^' u> 
They may be schematic or explanatory, like "illustrations," containing pointers, 

w /| f 

indicators or markers of various kinds, explanatory labels, cursors or other 

3 
indication marks, outlines, skeletons, or other structural emphases. yThey may 

be fanciful, showing nonexistent objects within a context (or having a structure) 

in which they may be useful or interesting. An example, say, would be a drawing 

illustrating "The House of Intellect" (Jacques Barzun) , a drawing that would 

allow the user actually to enter (or peep into) this house of intellect ana 

view various scenes or texts. -feShSizable examples could of course be far 

more complex, multi-dimensional, etc. 

( *4 0 
Hypergrams may also be mnemonic ar 

/ J 
, having a structure of 

( / ) 
to the human intellect rather than particularly related to reality. 

use 





fi * ^ J 
The computer is the most remarkable projective device 

MMOI 

% 
hpT- 

ever discovered. (I get this point from R. F. ^fales.) Everybody who see es a 

computer 
will tend to see a beast cap 

able of performing 

J 
the jobs he vantage m 

the vay he 
would like them done. 

j o at once its gr There is ae w 

aadeuVand l^s sorrow. 

J 



A great man’jf corny things are being done with computer displays, and it 

ordinary potentialities are virtually untapped, 

extra 

7 
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What 
MSpla nr] re 
at least 
stor & re, 

about a cut-®:&3inoff definition 
-L1C System" as some thing; which 
two modalities, e.pr., switching 
etc. 

involves 
, display, 

0 6 78 .3 

SFL 
OMg 

Depending on the M&mwQiartrermfr number of bits 
required and the storage space available, it might 
be more economical to record the human voice in digital 
form, particularly xfesx: if a large amount of roching 
and buffering is going to be used. Over the long run, 
this will preserve clari tv for record keeping. 



SPL 
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N.B. new notation for sii chemical bonis that 
Daniel toll me about. This is similar to the Linnaean 
system in its display aspects. 

0 

SK 

SPL, INV 

It well mayb be that the Ramo-Wooldridge way of 
setting up a computer-- that is, with components 
unassembled and to be assembled lp.v^the program, v/ill 
be the way of the future f§? a7no£! splandremic sys¬ 
tem. Various programs of assembly, checkout and 
control will store the ©T mmrmfriiwcir 
in their combinations, some, of which may be quite 
temporary formations: hi-fi sets, amplifiers, oscilla¬ 
tors, computer memories, and home splandremic record¬ 
keeping systems. 
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It n,ay well be that I can solve the problem of 
'Unique listing', which- gave me so much trouble in 
NELTRAN, with some sort fof an on-line display device 

w fiOSG, ^ -- a matrix, perhaps, si riicferlng lights inform 
where one has produced 
yrxxHSs a linear lineup, or one with 
with contradictory sequencing. 
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Presumably in the future some companies, to 
oreserve a look: of personalized elegance, will type 
their letters on rag bond or even have them written 
by ha nd . 

ob 72. y 
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The ability to establish priorities as to 
signals you w ill receive. 

For example, in the combination of radio-visual 
display signalling systems used by motorists and 
highway authorities. 

Note, however, one problem: which is that 
presumably the authorities can override any priority- 
system merely by arranging for fhxxk low-priority 
messages to appear in high-priority categories. 

((Don't forget: itmay depend on program 
etc., which you may keep out of their hands. 

access, 

^ 0678^ 
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What's holding up the big systems are 

PROBLEMS OF GOST 
RELIABILITY 
STANDARDIZATION 
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The atomic-bomb warning devices planted along 
electric lines all through the United States. 

SPL 
653 

Silver Springs, Florida, has these mileage 
indicators at various turnpike stops, where you turn 
a dial and see how far it is to anywhere from that 
point . 
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dispatcher fcr print/punch 

Name of contents: fan tics, a book draft,. 

Arbitrary draft number: 1b 

This is data sot. "ted” 

Print, data sat: tedprt3 

Date of this rollout: tuesday-Wednesday 22-3 july 196 , 3 am 



Description of work: i have roved latest live input to the copy buffer 
area (" cpybuf”) . 

Melding of last Jive input (18-19 july). trimming and repunctuating 
the draft as it stands. removal of lave input area from the draft itself; 
it will b_e filed historically outside the actual draft printouts. 

fork systems: now procedures in general. 

Various file streams will be melded with this project gradually, but 
over a period of time. they will go in as input, be ’rearranged* into 
position, and the scraps saved. 

A buffered area for live input will be used, but it will not be in the 
main area. this does not make historical trails any more difficult. 

Changes will be made directly in the manuscript, as well; a trail will 
be maintained between drafts by marking every paragraph that is changed or 
moved with the sign ({(change:))) 

Paragraphs which are in outline form will begin with the sign 
( ((ou t.L in e:) ) ) 

Sections which are in outline form will begin with the sign (((section 
out 1ine:) )) 

Close control is necessary, especially to k^ep track of changes, 
indeed, it seems necessary to designate print drafts by number. count 
begins new; this is draft one. presumably the count will go to a’s and 
b's within a eivon session of work. 

3 



Remarks: what the hell, let’s write a book, 

* * * * * 
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Systems notQ, this is the copy buffer* everything here has been 
copied from area "livnnt". note that there are no "chapters." when 
sections get combined into chapters is the last thing on my mind. 

_ _ _ _ _ income-tax help system (alternatives) 
_ example: flip tych _ ((1:43 am 10 july)) _ ((8:20 pm tri 11 
jul y) ) ((closed 10:48 ora)) _ ((1:15 am 11-12 july) ) 

_____ ((3:10 am 11-12 july)) 

((insertions thursday-friday 17-18 july 1969, starting 12:30 am)) 
((12:45 am 17-18 july)) ((started 3:20 am, same night)) 

( ( f in 3: 30)) 

((this is the input of fri-sat 18-19 july- 69.)) 

Additions of 22-3 july 1969. 



Discussion of pdp-S class system, with display, for homo discussion of 
how basic corap, display works dicussion of transmission bandwidths. and 
tradeoffs between transmission media, costing "engineering” as working out 
optimum among relative costs— brute force is generally easy add-on for 
basic home system: audio output add-on for basic home system: direct 
vi^eo output add-on for basic home system: ge-class picture system 
question of fidelity in digitally-based audio system a matter of misunder¬ 
standing: you pay for fidelity by degrees, discussion of microfilm 
discussion cf microfiche discussion of nanofiche sending Letters digitally 
some advantage in overall storage based on piecework keepage: non- 
redundancv recordigurable workspaces discussion of the projection media 
discussion of holographic movie problem kinoforms 

St ru c t ured._ d ig i t a 1 records of the true and grand complexities of things 
example of structured information: chemical structure example of struc¬ 
tured information: things built. with children’s blocks example of 
structured inf erration:sketchpad-type pictures (not to be so called) 
example of structured information: architectural info great advantage cf 
direct digital over image systems among advantages of direct digital over 
image systems: non-deterioration among advantages of direct digital over 
image systems: lower transmission costs except in special cases advantage 
of image systems: easier to file and show 

There are no intellectual subjects everyone intrinsically loves to 
learn we have our capacities to learn snuffed out the motivations of 
students become perverted the motivations of teachers are highly suspect 
explanation is sc simple, but nobody ever does it doyle dane birnbach 
kodak ads dan Ingram (literate) and cousin brucie (goonv) "welcome” in a 
subject the philbrick handbook of operational amplifiers krieg’s _func¬ 
tion a 1 _neuroana tomy informality in exposition playfulness in exposition 
motivation pathways over time (institutionalized) the nature of writing: 
establishment of c onsona rices tr uctures the nature of writing: connotative 
conceptual connections the nature of writing: exact conceptual connec¬ 
tions (copulae and erabracements) the nature of writing: presentational 
sequence the nature of writing: breaking up the trees and lining them 
into picket fences 

This takes us to about 2:10 am. 

a s pects o media: motivation structure. sgical aspects of Sociological 
media: stable roles and available idonties sgical aspects of media: 
tie-ins with institutionalized pursuits sgical aspects of media: are 
r>o o r-1 g 
via bl e? 

sca red? 
s a i c a 1 

soicui 
a spec t 

aspect s 

i • r es te :on verg 

o f m e d i a : 
o t media: a r 
of me cia: i o 

i s it. com me rc ia 11 y (or oq u i v.) 
wo able to get generally 

t v parts com clement each other? 
of talking movies as showing consple-ont at i on or p; 



This takes as to about 3 am. 

((manuscript is supposed to begin here)) 
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(( (outline:))) in tro-i action xxx derivation o£ term "fan tics": two 
useful roots, "fanein, 11 to show, and "f an tastein," to present to the mind 
or eye- the latter would clearly, from its meaning, be the preferable 
root. however, then the word would be "rar.tastics," which would have 
rather the wrong meaning. it would also take away the sense: here i can 
speak of "a fantic system" and make it mean something, whereas to call it 
a "fantastic system," though probably true, would cloud the issue as well 
as raise the pitch of liscussion uncomfortably 



We are confronted today with a supposed explosion of information, 
information systems and n^w media. what they are, and where they are 
going, is a matter of considerable excitement and speculation. this book 
offers a rather different point of view. 

(( (out line:})}” the information explosion” "the knowledge industry” 
synnoetics cvberculture! media barrages media massages. 

(( (outline:))) sooner prediction whonperoo (short S summary) media, 
environments, ideas, communication, feel. 

V) 



suramar v my general prediction 

This book seeks to make several points, the basic point is that there 
exists a now art and science, fantics, and that attempts to understand it 
from more specialized points of view have failed so far, this field. of 
fantics embraces the communication of ideas, and the necessary structuring 
of media, environments and feel, this topic is unified, rather than 
diverse. the different kinds of media and environments possible are many: 
but the considerations upon which they must be based are universal, and do 
not appropriately fit any technical discipline. what is more, this book 
seeks to make certain predictions about the future. we are entering what, 
i would call a fan tic world, in which our media can be as gracious, 
beautiful and exciting as any previously known to human culture, or they 
can be crude, unsatisfying and subtly awful. i advocate the former, 
moreover, i think the former will come true. i think that when it is 
generally realized what is possible, the world will change dramatically in 
certain specific and in nortant ways. this will involve upheavals in 
education, entertainment, and home and business life, as will presently be 
described. 

The general prediction is approximately this, and i wish to state it as 
baldly as possible to avoid misunderstanding. within a few years-- 
certainly less than twenty—the written word will no longer foe generally 
printed, but will be stored in computers and. read from computer displays 
in our homes, offices and everywhere. 

The written media of our former culture will be replaced, enlarged and 
improved by a new medium, which i ca 11 hypertext. hypertext will be to 
ordinary writing as flying is to walking. 

The illustrations of hypertexts will be hypergrams, pictures which the 
user can make to react or perform. the other artifacts of our culture, 
including such things as painting, sculpture and architecture, will come 
also to be stored in computers for our enjoyment. 

Motion pictures and music will also be created by composers and 
animators, and their basic plans . stored in computer libraries where they 
may be gotten at. and re-performed readily. f cr all creative purposes, 
computer-based "creativity systems" will be the working consoles at which 
f he artist and writer may work more effectively than ever before. 

(((outline:))) ol: digi 
’free a a s ic s computer s ca n do 
(;!-t ordc-r?) info facilities 
(* ft 

'.'so developments 
e > rr;nu ter s natural! 
’'' ‘ s, and tn a k i n a 

will 
v form 
t he m 

tal control, coup d’sp., dig. libraries the 
for showing: storage, performance, control 
supplementing creative envts 

come about tor several reasons. the first is 
the best devices tor controlling other 

more responsive and flexible than they ever 
° otherwise. 
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The second is that computers can directly perform various presentations 
for us: causing words to appear on screens, naming diagrams on screens, 
even making music and motion pictures in full color. 

The third is that the structured information for these activities may 
be stored with great safety and accessibility on computer equipment, and 
automatically forwarded to people who want to use it. 

A fourth reason is that computers, through various helpful capacities, 
can stand by and answer certain kinds of questions and work out certain 
kinds of calculations for us. 

A fifth reason is that, computer storage makes possible a richness, 
subtlety and complexity of stored information and ideas which is beyond 
anything the world has previously known. 

On the face of it many people will not find this an attractive idea, 
for various reasons, including stupidity, computer ntanuf actur ars and 
enthusiasts have stirred up the broadest possible misunderstanding of what 
computers an and do, stirring up feelings o + distaste and apprehension 
approaching : valsion on the part of many. in this book, then, i will 
attempt to <plain why computers can be ot the greatest possible help in 
man’s softest .ad warmest occupations, and why thev should and will be 
welcomed by t; e writer, the artist and the public into home and study. 



(( (o ut line:))) what computers are (brief early remarks) ’most general 
machine’ the myth and tradition of narrow computer usage, rigid input 
structures (hardly sophisticated) 

it is generally supposed by laymen, and they have various reasons tor 
supposing it, that computers are narrow and rigid, actually, any 
narrowness and rigidity of computers comes from the way they are 
programmed for use, in the early days it was much simpler to program them 
that, way, and this narrowness has persisted as a tradition, a part of the 
culture of the computer world, 

| 
The computer is completely misunderstood by the general public, 

half-truths and unattractive publicity have succeeded in misleading people 
as to what computers are about. specifically, people think computers are 
mathematical and rigid, and while a case can be made for both these 
qualities, computers can be non-mathematical and non-rigid, as they are in 
all the systems to be described here. 

It. is necessary to explain what computers are. computers were called 
by von neumann the "all-purpose machine," a much more reasonable term. to 
remind the reader of this we ought to call them _apm's, but the word 
"commuter" is .too thoroughly entrenched. computers are all-purpose 

^cpj p,pc; because their purposes 0.d means oj_ functioning are not. ouixt in. 
but are rather supplied by proarams which can be changed. computers are 
all-purpose machines because they may be made to control all other 
machines, and do so in extremely complicated ways. thus any other machine 
can be made a part of a "computer system," and the whole system may be 
programmed to do many different tasks or parts of a big task through its 
component machines, under a single control. computers are all-purpose 
machines because their uses have net aii been thought of yet. 

t h e (( (out line:))) section: e a s e o f use 



(( (out lino:)))section: the fabulous world of computer display. or, 
"toys and jewels" _ 

({ (outline:) ))sachin ps must not make decisions fake scientific voting- 
districts we must jolly well understand the decisions with which machines 
are entrusted 

(( (outline:)))review of history toward this point, rewritten in my 
terms. section: the fantic media to 1900 section: the fantic media to 
1950 section: the fantic media to 1969 or 1^70 fritz machlup "teaching 
technology" nelson’s timetable chart of falling prices plain halftone 
systems stationery systems the creativity systems of the past the 
record-keeping systems of the past not gl. computers but special the 
scattered consumption of systems in homes-- now to be unified cassette- 
camera timetable for introduction of computer displays in homes 

Id 



(( (o lit line:))) section; horizons for sale section: the myth of techni¬ 
cality section: the. new-media.whizbang xxx emperor's clothes xxx general 
debunk-list: ir, hum.fact., cai, ’top man* ir 'managerial information 
retrieval' as a hotcha thing only for the top guys debunk also: diagnosis 
by computer, automatic dictation, artificial intelligence i do not want to 
talk about a world in which machines enter the body, at least prosthetic- 
ally or physiologically or imiervativsly patient records online clerical 
ir (another narrow vision) 

now is a time when everyone with some technical understanding is 
properly impressed with the potential for new media to communicate ideas 
and training. but this has led to the strangest variety of predictions, 
all under the same cloud. this cloud, which i see as obscuring the 
subject, i would refer to as the "myth of technicality." the myth of 
technicality is the idea that the development of media for presentation is 
a technical job to be left to "experts.” i consider this idea pernicious 
and its results unfortunate. 

I believe, on the contrary, that the creation .of presentational systems 
is becoming a unified art and study, if it has not always been; and that 
the criteria for good presentational systems are not technical in any of 
the current s^nsas, or technically measurable ir. any but a global sense, 
like love and war. 



(( (outline:)))section: new media components holography ”branching" as 
a whizbang aspect of new media components coupled every which way now 
electrical coupling of components concrete physical coupling of components 

{((outline:))) what’s coming is structured media, not a hodgepodge what 
is a medium? viability of medium in society conceptual unity of-medium 
nobody foresees media impact, as a rule xxx movie analogy tv analogy book 
analogy mcluhan’s onto it, even if he doesn’t understand the technicali¬ 
ties. basic disagreement with mcluhan: the great differences _am.org 
electronic media, and the stupendous difference it makes media that have 
'lopped problems of a medium catching on: marketing, coherence, simplici- 
t v S convenience 

({ (out 1ine:)))cor vergert media vs. mere engineering opportunities 
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hereafter everything is outline material. 

C 

(fc 



(((section outline:))) 

Section: possible worlds of vision and response 

Ignore clumsiness of early systems. tlose will be as easy to use as tv 
sets 

Good old sketchpad i sketchpad 3 Sutherland1s stereo system 3-d 'tank* 

’true structure' systems section: the meaning of structured data 

0 
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(((section cutline:))) 

Section: "ccaputer-assisted instruction" xxx tut-tutorial systems the 
bads of cai brick-wall illustration the nature of intelligence and its 
growth the opposite aims of too and bottom education the critics of the 
schools today the inside story on prog. ed.: we hate to do it, hate to 
s t u d y i t 

Section: what education is about anyway xxx section: slammed minds 
xxx the big secret: fre° access to interesting materials, convergent 
(motivational environment is the key 

Section: "information retrieval" boolean systems: gust the beginning 
of what the mind needs 

"human factors" xxx narrow criteria of "human 
irrelevant nicely unified controls controls of sony 
all-terrain vehicle helicopter handle airplane "stick" 
thought c£ as human-factors designed, anyhow, if 
v ar i a bl es 

factors" generally 
tc-bO control of 

xxx a church can be 
you let in enough 



: ((s e ct i o ii outline:))) 

Computer-controlled media section: the computer as media cent roller 

ul ti-media11 

Swell new presentational media, especially a11-nround-you sound, teau~ 
iful projection system amusement parks awesome architecture museums & 

fairs section: the unification of sonic and visual arts today’s rock. 
- u sic 11 g h t shows 

example: moving-screen lord of rings 

) 

19 



{((section outline:))) 

Section: hyper-fantic media of various sorts 

Hype r-conics 

Hyper-poetry 

Example: hyperfilm of wwii 

i 
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(((section outline:))) 

Section: the con putor as performer supor-audio machine three— 
5 irenjsi on al scene structures shi plotting, airframe, auto design systems 

Susie library to feed through music performance machine 

Section: structured pictures 

Fsm section: fantasro-type systems description of qe fsm system, Utah 
sm system, den ver fsm system, nelson's fsm system library of fsm 

';erformances' library of fantasm characters 

Section: hypergrams xxx brain project 

2 1 



(((section outline:))) 

Text systems xxx the text facility: queen of them all xxx the home 
text console universal high-performance, text consoles 

Text editing 

Section: context jumps 

Section: author's systems 

Section: hypertext news hypertext strategic intelligence hypertext 
nor.-f ic.tion hypertext sphere of interconnectedness in a large-scale 
hypertext work 

Section: stretchtext 

Section: systems for thinking with data 

Spatial hypertext environments: 
3-space), swinging pages in 3-space 

checkerboard, clouds (hanging in 



(((section outline,:) )) 

The gonera 1-purpose system toward which we are moving (line-drawing, 
ovlng— text) 

23 



(((section outline:})) 

The virtual space of a conceptual and display environment 

dashboard environments xxx the mechanics of springs, lighting S hush 

Feeling-spaces (incl. multidimensional) more dimensions through color, 
smell and sound more dimensions through spring-loading swoop multi-dim 
’feel’ clues: auditory, prourio, kinesth, push-pull, breeze, color, 
vibration, stereophony, visual stereo 

Can vp conceptualize multiple dimensions? the hypercube the 4-d 
hypercube can we visualize 4-d cube? can we visualize calhamer board? 
additional dimensions feel xxx response qualities 



/�((section outline:))) 

library arrangements for 
ore of s t o rage d i q i t.a 1 

-ai>gua rcl^d digital storage 

all digita1 
s tor a ye is 
of painting 

media section: the only permanent 
perfect digital storage .may be 
a scan copyright arrangements 

25 



({{section outline:))) 

Scction: the nature of categories 

he creative process xxx inductive S axiomatic Section: the nature of ti 
creatio n 

Section: systems for all thes< 

Section: the nature of ideas xxx mickey 
Questions in the psychology of thought and 
structure and feel 

mouse section: some basic 
feeling section: unity, 

The creative process: 
extrapolation; threading on 
corresp, items & contexts 

creation or overall strux by induction/ 
overall strux; comparing overall strux & 

^he nature of writing the nature 
as annotate! connections xxx breaking 

or ideas expository structures 
expository structures 

ideas 



{((section outline:))) 

Creativity systems table of sedia F, their corresponding creativity 
• vstems 

Time dissector for audio, fsm 



(((section outline:))) 

Section: text control systems cinenym 

2 r< 



(((section outline:))) 

Interpersonal environments air controller envt handshake structures 

29 



(((section cutline:))) 

Section: art Z the arts 

.Section: scholarship example: 4-d data structure permitting roman 
snapshots 

Sect ion: _ the dangers of loss 

Section: on the problem of keeping too much the souvenirs of our world 
the us national archive: 2 billion dox 

Section: review of my vision: grand libraries, swooping systems, true 
education, the preservability of the heritage a liberal’s hopes xxx our 
media of this century: their miserable content and yet their common 
imagery to us all professionalism, bureaucracy, the narrow initiative- 
paths to success in our world xxx where these prophecies stop freedom of 
information for the citizen freedom from concrete possession of books 
freedom of education hypersystems for education in the underdeveloped 
countries note the number of roles in our society built around the 
hoard in a of information true access to news through hypertext systems 
lieblinq on the press nature of the press: ownership viewpoint, press 
subculture, domination of the agreed-on, the angle, and the silly the 
danger of sudden electrical destruction i am assuming peace, of course 



{ (appen l ices) ) 

Section: termi n cl 07 y 

Section: how computer displays work how ccrap. displays 

Se_ction: how computers \ '?o rk 

S ect io n: the meaning of data structure 

work 

31 



xxxxx 

This is the area tor holds. 

’ r : ' • ' ��• 

_ 

Accounting structures the nature of accounting 

_ ((end cf holds zone)) 

H.. —,--- 

7x xx x 

> n - * 



Yxy.xx xxxxx 

Protocol input area (area "liv3") 

A d di t ions of 2 2-3 iu 1 y 1 26 . 
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Discussion cf pdp-3 class system, with display, ior home discussion of 
how basic comp. display works dicussion of transmission band widths and 
tradeoffs between transmission media, costing "engineering” as working out 
optimum among relative costs— brute force is generally easy add-on for 
basic home system: audio output add-on for basic home system: direct 
video output add-on for basic home system: ge-class picture system 
question of fidelity in digitally-based audio system a matter of misunder¬ 
standing: you pay for fidelity by degrees. discussion of microfilm 
discussion cf microfiche discussion of nanofiche sending letters digitally 
some advantage in overall storage based on piecework keepage: non- 
redundancy reconfiguruble workspaces discussion of the projection media 
discussion of holographic movie problem kinoforms 

Structured digital records of the true and grand complexities of things 
example of structured information: chemical structure example of struc¬ 
tured information: things built with children's blocks example of 
.structured inf prma tion: sketchpad-type pictures (not to be so called) 
example of structured information: architectural info great advantage of 
direct digital ever image systems among advantages of direct digital over 
image systems.: non-deterioration among advantages of direct digital over 
image systems: lover transmission costs except in special cases advantage 
of image systems: easier to file and show 

There are no intellectual subjects everyone intrinsically loves to 
learn we have cur capacities to learn snuffed out the motivations of 
students become perverted the motivations of teachers are highly suspect 
explanation is so simple, but nobody ever does it aoyle dane birnbac’n 
kodak ads dan Ingram (literate) and cousin brucie (goony) "welcome" in a 
subject the phi lb rick handbook of operational amplifiers krieg’s ^func¬ 
tional _neuroanatomy informality in exposition playfulness in exposition 
motivation pathways over time (institutionalized) the nature of writing: 
establishment of conscnancestruct ures the nature of writing: connot at ive 
conceptual connections the nature of writing: exact conceptual connec¬ 
tions (copulae and embracements) the nature of writing: presentational 
sequence the nature of writing: breaking up the trees and lining them 
into picket fences 

This tak es us to a bo at 2:30 am. 

Sociolcgical aspects of media: motivation structures sgical aspects of 
media: stable roles and available identies sgical aspects of media: 
tie-ins with institutionalized pursuits sgical aspects of media: are 
people scared? sgical aspects of m°dia: is it c cm me rcia 1 l*y (or eguiv.) 
viable? sgical aspects of media: are ye able to get generally 
interested? convergence- of media: do the parts complement each other? 
(ex. of talking movies as showing complementation of parts) 



This takes us to about 3 am. 
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SYSTEMS AREA THIS AREA IS TO BE THE GENERAL RESIDENT DISPATCHER FOR SCOPE 
WORK. ROLLOUT FOR PRINT/DUNCH DATE OF THIS ROLLOUT: T 20 MAY 69 
DESCRIPTION OF WORK: WORK SYSTEMS: ORIGINAL CAROS OF AM AT AND PU70 PUT 
IN, ROWS OF AMPERSANDS BETWEEN. FIRST ROLLOUT TO AREA TEDPRT2, FOR SOURCE 
PR I NT-0-PUNCH ING.*************** START 

C UR PENT INFORMATION FAC, OR ONE MIGHT SAY, MCLUHAN EXPLOSION £££££ SLIDE 
TERMS TO UNCONFUSE IN COMPUTER TEXT 0 DISPLAY SYSTEMS CAI (CBI, CCD 
DR ILL-AND-PR ACT IC E CONVERSATIONAL ((WAS THAT SUPPES’ MIDDLE TERM?)) 
SOCRATIC INFORMATION RETRIEVAL DOCUMENT RETRIEVAL CONVENT RETRIEVAL NEW 
MEDIA HYPERTEXT HYPERGRAM HYPERFILM, HYPERVIDEO £££££ INTIMIDATING CONDI¬ 
TION OF CAI (SUPPES, GRUBB) £££££ SOON CRTS WILL BLOSSOM LIKE SKUNK- 
CABFAGES. 

f "f + ffff- 

++ + + +CPEN ING LINE IN THE 1970S THERE WILL BE TWO MAJOR FORMS OF 
PUBLISHING, UNLIKE THE l^GOS AND THE 19R0S . £££££ RAND PUTTING COMPUTER 
DISPLAYS ON MEMBERS' DESKS. HERE NOW. (ID JAM 69, 60.) ESSES THE UNIONS 
MUST BE _BOUGHT _OFF. THIS SHOULD BE FACFD SQUARELY. i SUGGEST EQUITY IN 
COMP. COS. THE COPYRIGHT THING HAS TO BE SETTLED. SSSSSFORMS OF ON-LINE 
PUB. STRAIGHT TEXT (ANNOUNCED BRITANNIA SERVICE) QASS (ANNOUNCED NYT 
SERVICES) HYPERTEXTS HYPERGRAMS HALF-TONES ANIMATIONS (FOR REMOTE ENACT¬ 
MENT) ___ 'SERVICES' PRINTOUT ETC. TIME-SHARING SPECIAL PROGRAMS 
SSSSS'C AP TURE' 'HSJ' SSSSS PRESENT INDUSTRY 'KEYSTROKE CAPTURE5 H£J 
PRODUCTION LAYOUT _ AUTHORIAL EDITORIAL _... AUTHGR-TO TYPE ACROSS- 
THE-BOARD DIGITAL PUBLISHING (OVER-THE-WIRE) CAI QA S (NYTIMES) PLAINTEXT 
{EB) ((ALL THREE BRACKETED TO)) PRINTOUT OR 8ITZFR HT HGRAMS ((BOTH 
BRACKETED TD) REQUIRES DISPLAY W MOTION £££££FUSSY CONSOLE DEMANDS OF 
PUBLISHERS SOUND TO ME LIKE CARRIAGE-MAKERS NOT WANTING TO ACCEPT THE 
AUTOMOBILE UNTIL IT HAD BUGGY-WHIP HANDLES THAT PLEASED THEM. £££££ 
BANDWIDTH _AND .RESPONSE .TIME OF PRESTIDIGITATIVE MEDIA £££££ WITHIN THIS 
DECADE, 3/4 OF THE HOMES IN AMERICA KILL HAVE INTERACTIVE COMPUTER 
DISPLAY, MOSTLY WITH SOME LOCAL STHRF £ PROCESSING CAPACITY. £££££ 
SO-CALLED CAI — USED EXCLUSIVELY FOR TEXT MAZE IN WHICH STUDENT HAS NO 
CONTROL £ £ £ £ £ TWO SIMPLE QUESTIONS. WHAT IS A COHERENT MEDIUM? (NOT 
PROG. INST.) UNDER WHAT CIRCUMSTANCES RECEIVED? (SOCIOLOGY £ INSTITU¬ 
TION ((/))) — TV FPR HOME, NOT SCHOOL £££££ WHO WILL BE THE PRESTIDIGITA- 
TIVE PUBLISHERS? OLD-STYLE BOOK PUBLISHERS? ONLY IF THEY BUY OR CREATE 
NEW SUBSIDIARIES MAGAZINE PUBLISHERS? QUITE POSSIBLE 7NEWSPAPER5 WIRE 
SERVICES ENCYCLOPEDIAS SMALL MOVIE HOUSES TEACHING NOVELTY HOUSES TV 
NETWORKS CATV COMPANIES £££££ ETV WON'T WORK IP WON’T WORK CAI WON’T WORK 
£ £ £ £ £ EVERY HOME (3/4) BY 1980— .THEN WHAT? £££££ VIA TROM CLAIM ££££ 
READ FROM 1939 .BRITANNICA £££££THE BIT7ER PLASMA DISPLAY £££££ FANTICS 
(QUOTE MY DEFINITION FROM QDP) £££££ 41 PER SCOPE-HOUR THE MAGIC DAY LET’S 
PRICE IT AROUND -i>% £££££ WRITERS WILL WANT 1 1/2 HOURS TO WRITE THE 
PRFFACF— NOT QUOTE UP TO MY USUAL STANDARD, BUT ABOUT ONE FIFTH TO ONE 
TENTH OF THF USUAL. £££££ THE POSITION OF THE PUBLISHERS TODAY MAY REST 
BE COMPARED TO THAT nF THF AMERICAN CAREER ARMY IN 1945, AFTER HIROSHIMA. 

1 



EXCESSIVELY CONFIDENT OF ITS FUTURE POSITION, DESPITE HAVING BEEN TECHNO¬ 
LOGICALLY OVERCOME. EXPECTING A MUCH LARGER ROLE IN THE OVERALL PICTURE 
THAN IT’S GOING TO HAVE 5 DOOMED TO HOLDING ACTIONS WITHOUT GALLANTRY OR 
DECISIVE CHARACTER. ESSENTIAL BUT ’PEDESTRIAN.’ DEEDS THE TWEED-SUIT 
INSIGHT TWEED SUIT E PIPE FRENCH RESTAURANT E BLOODY MARIES BLUE PENCIL ON 
THE TRAIN SEEDS (MORE CONVERGENCES! MIS-- DOCUMENT HANDLING SEEDSPCKABLE 
PICTURES, TWEAKA8LE TEXT BLUE SKY? I THINK MANY THINGS, SUCH AS IN 
KEYNOTE TALK— MUCH _ MO R E BLUE SKY. ESEEE SOMETIME BEFORE I960-- CRT IN 
3/4 OF HOMES IN COUNTRY . _W1ITH .LOCAL ..STORE . E.G. BITZER. ESSES BROWN 
HT SYSTEM ANDY’S GOTTEN OUT SOMETHING LIKE A THOUSAND PAGES I'M BORED WITH 
THE TEXT EDITING FACILITIES, IT’S THE HT FACILITIES I CARE ABOUT, BUT 
APPARENTLY WE PRESENTLY HAVE THE BEST CRT EDITING SYSTEM IN THF WORLD WILL 
BE A TYPE 4, AVAILABLE. (IT'S TEXT/360 THAT DOES THE PRINTOUT) ESEEE 
’ONCE A YEAR I COME OUT OF MY HOLE AND IF I SEE MY SHADOW, I GO BACK.* 

PUT 0 TRANSFER SHEETS 
-t- + + -V + I--S- -f-4- + + + + ��

I AM CONCERNED FOR THE ORDERLY DEVELOPMENT OF THESE MEDIA ESSES DIAL-UP 
SYSTEM AUTO-DIALUP _A KONG _USUAL .PATHS COUPLING INTO ORIENTATION STRUX 
THAT CROSS BOUNDARIES OF UNITS _A ND .PUBLISHERS ESEEE NEED TO SETTLE 
COPYRIGHT THING, W/ AUTOMATIC ROYALTIES ESEEE VANITY PUB. EXCHANGE YOUR 
AGENT IS YOUR PUB'R ESEEE LIBRARIES E PUB’RS WILL NOT SUPPLY INITIATIVES 
ESEEE REALLY NICE SEXY INPUT MACHINES NOW AVAILABLE. I ESPECIALLY 
RECOMMEND THE SYCOR. SEEDS CNLY 3 PRECEDENTS MOVABLE TYPE (PROSKAUER TOLD 
US) MOVIFS TELEVISION EEESE NOBODY .EVER SEES POSSIBILITIES TELEPHONE 
MOVIES TV (ENCYC. QUOTE) SEEDS HT SYST— LONG USE OF SCREEN NECESSARY. 
CRASHES STILL EASY. EEESE COMPUTER BASICALLY A SPIRITUAL DEVICE THE 
ULTIMATE RORSCHACH PROJ. OWN CHSTCS SHOW ME A MAN WHO SAYS C. IS NARROW 
AMD RIGID... EEESE WILL STRUCTURE AN ENVT CF YOUR OWN ((PICTURE OF A 
CIRCLE INSIDE A LOSED SHAPE)} ’LOBED’ ENVT OF STRUCTURED EXTERNALITIES / 
OWN SYST. EEESE PDP-3 SYST. COMING (I CAM TELL YOU TRUE) EEESE HISTORY 
OF PDP-8 PRICING SEEDS ’I DON'T REALLY RELATE TO YOU PEOPLE.* SEEEE ADV 
OF ONE-MAN ORG: AV 9 YRS EXP ALL EMPS HAVE WORKED IN... SEEEE SOMETIME 
THIS YR: CRT IN A HOME ESSES BY THF TIME YOU’RE ALL SET FOR THE 
EARTH-SHAKING TRANSITION TO AUTOMATIC PRINTING, THERE'LL BE LESS PRINTING 
ANYWAY. ESEEE I'VE BEEN DECOUPLED FROM THE INDUSTRY— BUT FROM MY PT OF 
VIEW, IT'S ONLY SANE ACTIVITY. SEEDS Sl/HR CRT TARGET COST COMES SOON 
EES EE THE BITZER SCREEN, T500 ESEEE THE SYLVIA BEACH, SHAKES. E CO. 
TRADITION DATA FORM OF TEXT NOT ’EXOTIC,’ BUT TRUEST E MOST NATURAL FORM. 
SEEEE THEPF ARE 5 OR 10 CF US IN COMPUTING WITH THESE VIEWS, BUT WE KNOW 
WHAT WE’RE DOING SEEEE 'TIME-SHARING' NOT QUITE THE CONCEPT FEEDER SYSTEMS 
RATHER THAN ’TRUE TIME-SHARING’ EEESE LiCKLIDER EEESE ENGELBART SEEDS 
OFF-LINE SYCOR BEATS HELL OUT OF MT/ST EEESE IT'S NOT REALLY AN HT SYSTEM, 
IT’S AM EDITING SYSTEM EE EEETAILORING SYSTEM FOR COMFORT — 'BODY ENGLISH' 
EEESE ANYONE INTERESTED IN EXPENSIVE SEMINAR BRIEFING? ESEEE PDP-8 PRICE 
SERIFS ESEEE MY TIMETABLE MAY SEEM GROTESQUE TO YOU BUT REMEMBER I DECIDED 
IN ’6? NTT TO FINISH VY BOOKS Till I HAD A DECENT EDITING SYSTEM, EEESE 
p DP-8 HT SYSTEM, 2X PDP-8 °PJCE? 43OK IN '7C EE EE SNOT A GOOD HT SYSTEM, 
BUT A GOOD EDITING SYSTEM + + +t + + f + + + + + + + + + + + + + t + + + + + + + + 
’”*'* + +++� + f+-f PU70 SUM 
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SYSTEMS AREA 

THIS AREA IS TO BE THE GENERAL RESIDENT CISPATCHER FOR SCOPE WORK. 
ROLLOUT FOR PRINT/PUNCH 

DATE OF THIS ROLLOUT: TUESDAY 3 JUNE 1969 

DESCRIPTION OF WOUK: INPUT OF PROFESSIONAL SLIDES, INCLUDING SLICE 
NUMBERS, TEXT, AND DESCRIPTION 0F PICTURES. 

WORK SYSTEMS: TYPING IN AT SCOPE, WITH CAROUSELS BESIDE ME, ONE SLIDE 
AT A TIME. THE PROBLEM IS WHAT TO DO ABOUT THE SLIDE NUMBERS. SOLUTION: 
DIFFERENT NUMBERS HANDLED BY COLORS. PURPLE IS "P," RED IS "R," INKED-IN 
NUMBERS ARE SC DESIGNATED. THIS SHOULD ALLOW THE VARIOUS CESIRARLE 
CLARIFICATIONS .THESE AR E THE SLIDES FROM MY CAROUSELS "NELSON 1" AND 
"NELSON 2," ASSEMBLED GOD KNOWS WHEN. 

1. SLIDE 8201 (PURPLE), H21 THE INFORMATION EXPLOSION 

2. SLIDE 8201P #21 TH E COMPUTER REVOLUTION SLICE 

3. 82 01 V 2 2 MEDIA BARRAGES 

A. SL IDE 82C1P #23 

5• SLIDE 8201P J2 5 CYBERNETICS 

6. SLIDE 8 20 IP U2A AUTOMATION 

7. S L IDE 82 0 2 P a? SYNNCET ICS 

8. SLIDE 8202 H3 CYRFRCLLTURE 

c. SLIDE NC MASTER NO— ONLY NUMBFR IS "25'” WRITTEN IN PEN ((ALL 
BLACK)) 

10. SLInE 8202P #8 SYSTEMS CAUSING -EXCITEMENT_ CCTV, PICTUREPHONE 
TV TAPE L rC P CARTRIDGE MOVIES BRANCHING CARTRIDGE MOVIES EVP HOLOGRAMS 
MICROFICHE 6 N A N 0 FIC HE 

11. SLIDE 8203P ((AT BOTTOM)) COMp. DESIGNER, UTILITY PROGRAMMER 

12. SLIDE 8203 #11 ((AT 8 FT T C m ) ) CCMP. DESIGNER, UTILITY PROGRAMMER 
((ABOVE TEAT)) SYST. PROGRAMMER 

13. CLIDE 8 2 03P #12 ( (AT BOTTOM) ) COMP. DESIGNER, UTILITY PROGRAMMER 
((ABOVE TEAT)) SYST. PROGRAMMER ((ABOVE THAT)) PROBLEM PROGRAMMER 

1 



14. SLIDE 02O3P #13 ({AT BOTTOM) ) CCMP. DESIGNER, UTILITY PROGRAMMER 
( (A ROVE TEAT ) ) SYST. PROGRAMMER ((ABOVE THAT}} PROBLEM PROGRAMMER (I ABOVE 
THAT)} PLAIN USER 

15. HIDE 8202P #10 COMPUTER FUNCTIONS UNKNOWN TO PUBLIC _ GENERA¬ 
LIZED SWITCHING C 'CONTROL TEXT HANDLING £ STORAGE COMPUTER DISPLAY 

16. SLICE 8202 #18 ((PICTURE OF UNLABELLED BOX AT CENTER OF AN 
CCTOPUS-LTKE ARRANGEMENT: A SCREEN, A LOUDSPEAKER, COLORED INDICATOR 
LIGHTS, RAND TABLET, PIANO KEYBOARD, POTENTIOMETER INPUT, THROTTLE INPUT, 
INPUT PUSHBUTTONS 

17. SLIDE 82C2P #16 CASSETTE TYPEWRITER ((PICTURE OF CASSETTE TYPE¬ 
WRITER, WITH ONE-LETTER DISPLAY) > 

18. SLICE 82C2P #11 AUDIO-TYPEWRITER-CAMERA ((PICTURE OF SINGLE-LENS 
REFLEX CAMERA, WITH ATTACHED KEYBOARD CONTAINING TAPE CASSETTE, 
MICRO PH ONE) ) 

ID. SLIDE 8202P #5 TOUTED SY STEM S _ "I NFCR MAT I ON RETRIEVAL1’ 
COMPUTE R- AI DEC- DESIGN ARTIFICIAL INTELLIGENCE TALKING SYSTEMS (ELIZA) 
COMPUTER-ASST ST ED INSTRUCTION 

20. SLICE 8202 #11 UNRECOGNIZED SYSTEMS _ HYPERTEXTS HYPERGRAMS 
HYPERFILMS HYPERVIDECTEXT HYPERCCMIC.S RESPONSIVE SURROUND 

21. SLIDE 14 P 6R t: 7 ({STAR}) HYPERTEXT ((STAR}) THE "GENERAL CASE OF 
NCN-LINEAR TEXT 

22. SLICE (NO .NUMBER EX C EDT HANDWRITTEN 20 IN BLACK INK) ((PICTURE OF 
BOX WITH ARROWS UPWARD TC THREE BOXES)) IMMEDIATE ACCESS TO MORE .THAN ONE 
EDITOR! ALI.Y CONNECTED THING 
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