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HFT 

£ 
"Hard and Fast Thoughts s%6 a Softcopy World" (Formerly OWA) 

"the other way around" 

if 
Lecture to be given at the Rand Corporation 

22 September 1966 
r 

Beginning. 

The line I'm going to take in some ways resembles that of Herman Kahn: 

that is, the possible worlds that lie before us are diverse and drastically 

this one, and decision and effort will be needed to obtain the 

better. Or I could compare my opinions to those of Timothy Leary: that is, ( 

I believe a blissfully better world is obtainable, that in this new world we 

r .. .. 1 

will communicate better both with inanimate things and with each other, but that 

this world will result from turning on machines rather than people. 
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In a way this turns the JJ&A corporate 

fe Csh*1 jre 
philosophy on its head: the 

is to shape an existing system to fit a new problem. What we need are new systems 

) 
made to fit the range of humanistic purposes now becoming evident. 

Sometimes, I think that when Americans see a heaiitifnl 

' fAFT 
stretch of road they just naturally want to fUI ,i^im.,wlth Iastee-Free^___ 

J ■ 
stands. And I _t£ink this Is what has happening to the field of computer display. 
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The r 
A number of alternatives-- of technological alternatives-- that are ever tried is 

,»tremely.narrow. I can't help thinking that a lot of things are uninvented that 
</ 

1 

might have changed the world 200 years ago. For example, could not the 

the development of the automobile? 

^ J 
The on-line computer has been until now used as a glorified desk. 

, 5 v&'iMtj you 
I| 

/ calculator or maybe an instantaneous librarian. * 
A 
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take with regard to 

Essentially± there are two possible views to/computer display. The first 

J 

is that the CRT is a novelty-- as soon as the airline market is saturated it will 
/ 

pass over; perhaps the banks will be automated, perhaps there will be some use ofM' 

J 
computer-driven programmed learning, but life will be 90% unaffected. 

thr6t.oXhi^5affd~7 ~~ttier people who -16 

On the otherhand, the people who are paying lip service to what is being 

called "artificial intelligence" seem to believe that machines will become 

smarter, communicate among themselves, and write our novels, plays and books. 

Men will lie in hammocks and think beautiful thoughts. I have heard such people 

attribute only one human activity to be worthy of man's mind after that time,and 

that will be proving beautiful math theorems. Things will be 99% changed. 

Ify view is somewhere between these: that is, I think things will be 

90% changed. We will fcaawto a softcopy world, where it becomes largely 

unnecessary and hampering to commit anything to paper, displays will be with us 

every where we go, either mounted, fixed, in our rooms, or carried as part of our 

equipment in briefcases, or even clothing. I say things will be 90% different 

r 
because America will still have an economy, business, marriage, professionalism, 

r 
slums and prejudice. 
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Many people expect a high computer penetration of our daily lives, but 

evidentally fe«__anUcipate_greae Impactoc..aite^md-Ut.ters■ jiut I believe 

that this, when it occurs, will be the computer's greatest effect). The grubby 

little business applications will seem as nought. 
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Apparently there is some disgrtitlement in the computer community at the 

fact that computers are becoming more accessible to the uninitiated, and they can 

J 
now be used more easily for a variety of purposes. Indeed, DATAMATION reports a 

complaint from the floor of a recent conference about the use of might^y-on line 

systems for "pipsqueak data." 

J 

But the use of "pipsqueak data" for piddling purposes is in a way the measure 

J 
of the successful penetration of technology in our lives; this is my basic point. 

* 
9 

feet in the air and at a speed miles per hour, 

VXTer^ 4s ~ 
I and a fam'dfBd other, people sat and w«t"eh«fe*a film entitled "The Ugly Dachsund." 

The trivial uses of the telephone, the radio and TV are by now very well-known 

to us. The trivialization of the computer display should be a similarly disappointing 

triumph. The world will be revolutionized not with a bang, but a whimper. 
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A great deal of money and 

) 
attention is now going into what I would call sow's ear systems. Let me discuss 

two of these: "information retrieval" and programmed learning, or CAI-- Cojcputer 
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Now to speak of programmed learning. Programmed learning today is chiefly 

^ restricted tutorial format^which interposes between the student and the 

material a new obstruction, different from the old obstruction of the classroom 

scene but in my mind not very much better. IBM's hottest, new offering, the 1500 

instructional system, is built around just such a vision; and the sorts of approach 
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J 

which I ac proposing, caking large acounts of insightful caterial directly accessible 

to the student, can not conveniently be icplecented on this systec or any other 

system so conceived. 

It is 
x<zs 

an interesting comment on the perverse jnr-.if tha & pet verse -»ae-ot the American professional 

systec that despite this bad start, cocputer-ass^ed instruction is slowly rotating 

in the direction I hed propose. ) 

J 

"Scientific " CAI is about as scientific as objective tests are objective, 

J 
Grading in general is a nice example of how pseudo-exactness becomes a playing 

field for the clashes and machinations of personality. 





What do we really need in teaching? Real needs are the hardest thing to assay 

in any area. They can always be swept under the carpet, and their manifestations 

' ---- ---- 

interpreted as calling for more of the same remedy or system which has been current. 

For example, the increases in crime appear to most people simply to call for more 

police. Another nice example is the problem of the number of doctors. I believe that 

the number of doctors being turned out by American medical schools has not increased 

substantially in the last fifty years, though the population of the country has 

more than doubled. Neither has the building of hospitals at all kept pace with the 
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expansion of the population. Yet where is the "need" for more of these facilities 

and people felt? Answer: it is not felt, it is not organized; people just die 

O 

needlessly and unsung, from wors^ and worsef treatment assart) poorer^ and 

poorer circumstances, but there is no documentation of this, there is little to 

be heard or seen even if you are in the crowded ward where this is happening. 

he "needs" of education are_a matter- of...fad,., taste. and rearing,. 

perversely amplified in the conservative men who reach school boards. The 

"real needs" are unfeit; what might be possible and excellent is very hard to 

find out; 

certainly, "normal" education has no more justification than any other. And 

the notion of the class of 20 pupils, confronting a teacher within a context of 

lecture and "class discussion^' is less a justified system than an image 

clamped on the American mind. 

But in fairness it should be said that what's his name at the other end of the 

log had surely no more justification. 
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(When introducing term "fantics"-- mention ii mediatronics"j"ideatechnics.") 

J 

digitally, and making it available through vast feeder networks, is identical 

) 
to that of the systems now employed in all of publishing and letter writihg. 

But of course, the problem there is thakS^the number of vested interests that 

exist. If we were to adopt Licklider's suggestion, the money would go to^all 

different people, and I don't think anyone is going to ask for that ve^y soon. 
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push the state of the art. 

Thejf system/and techniques I am proposing do not HEEdxxrfcxixExxi 

XRiEiixgEKKE Tremendously sophisticated programming techniques are unnecessary. 

They do not need artificial intelligence. They do not need question answering 

er 
systems. They do not need sentence parsing paraphflnalia. They do not need to 

recognize voice or handwriting. They do not need to play chess or translate 

other languages. No glamorous grUrgs or break-through kinks are necessary. 

In an important sense, all the new good things will be like the old. 

Hypertexts will be more like books and plays than they will be like 

or diagrams 

Socratic computer setups; hypergrams will be more like movies^than they will 

IjLvr- 
be like chess-playing routines or categorization jgHtistics. 

But just as the good things I forsee are simple extensions of the 

things that already are, so are the bad. We will be in a new information 

environment, but the problems that confront us in the new information environment 

) 
will be simple extensions of the older problems. However, the guidelines and 

arrangements that provisionally guard against these problems in the existing 

circumstance will be »ipcd. away, and the attendant dangers of these changes 





are past reckoning. 

Tfpr ujuz 

I am going to say a word or two now, not about the sorts of display media 

which a world of on-line information will make possible, but about the unfortunate 

consequences of a world of such information. 

What was so bad about George Orwell's world of 1984? Was it that the Hff’ 

V 
nation was eternally engaged in a war which no one could fathom and about which 

accurate 

no^news could be had HaxaKKuxatK? No. Perhaps the greatest affront to our view of 

human dignity in 1984 was that individuals could be anonymously harried and 

threatened by members of the central authority through tele-communication 

Pol1 a 
is probably inevitable, and will be most disagreeable. / 

l\>4 
Why is it inevitable? Because, as Harold Lasswell pointed out, there will 

be no safeguards against the accumulation of vast data containing considerable 

information on all the individuals in the nation. These data banks will include 

not simply changes of addresses and telephone numbers, but listings of peccadillos 

and lia^rTtTe5>^bilities and shortcomings. If computer-aided instruction ,=becomes 

widespread, as it will, it seems likely that the most detailed information on usage 

and response will be kept by the system and linked to the name of individuals. 

If we come to have thorough on-line softcopy libraries, exactly the same circumstance 

will pertain with regard to the books a man reads and the notes he takes. Can this 

be prevented? I am hard put to say how it can. For one thing, the persons in 





charge of the facility will want operating information on which to judge their own 

C>C\0? ^ 
success. And the information -ggjfe gathered will past through many hands. 1 

What are the concrete motivational dangers attendant to these developments? 

They are: 

the natural intolerance of the custodial classes 

the righteous indignation of the -a±fe££e4 public 

the self-interest of occupational groups 

I am saying that we need some kind of statuatory blocks to the use of 

information-- that is, blockages of the records-- corresponding to, but far more 

reaching than, the way in which police records are locked up when an individual 

reachk the age of 21. But how administrable thresholds and guidelines can be 

acquired is beyond me. 



' 



HiTG^ty c_ 

This past 

Isxxfc July Congress debated and rejected (apparently in principal), a 

; 
common data pool for tax, census, and other information. Presumably that will 

happen again, and the Congress will not wittingly set up such a thing soon. 
/ 

But such a thing will come to be, pimply with the information accessible in 

parallel systems, it can be accessed and inter-compared by anyone who may 

jointly use these different systems. 
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Another problem, distinct from the willful misuse of information, is the 

problem of the inevitable misuse of information that is simply present, becdi.se it 

is there. Trivialities which are written down, and available 
& 

17 

while 

Ce.z$<^ 
decisions are being made, s=e^ to become trivial; they are attended to regardless how 

trivial . Minor disciplinary infractions, for example, look very bad on a man's 

eat 
✓ 

record. The point can be best illustrated by an old anecdote that my grand 

grandfather used to tell about the captain and the first mate of a ship. 

On the first mates's birthday he had a drink too many fees- standing watch, and the 

next day he found that the captain had written in the ship's log: 'The first mate 

was drunk last night." The first mate went to the captain and asked that this be 

U* / # —, 
stricken from the since it would have a serious effect on his career. The 

captain said, "What is in the log is in the log, and after ail, it's true isn t 

it?" 

J 
The next morning the captain found written in the log. The captain was 

) 
sober last night." 
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We also need statuatory non-blocks: if we are to have real education 

through computer display, it is going to be necessary that the real information 

be made available, and this is not now the case in our educational system. 

The fact that evolution can not be taught in the schools of Tennesee, at least 

legally, is an absurd example of a far more widespread thing. The real contro¬ 

versies are simply made inaccessible at the elementary level, the real information 

is simply impossible to get hold of for children or beginners. This is the 

difference between the real subjects and the kid stuff; the disposition of those 
mu , i | ii r t - •' " **' ■ . _lt ln ^ 

who would teach is to water down. After all, we are told on every hand that 

so wIde ly -promu tgated- wit-hia most scientists believe in God.\ T^e«.t>ther" fat's« 

our^ educ.at-iqnaT"systeTn 

■-nix-Kryt wow 

4't' c>f 
medical information is an interesting example of material which is forbidden to 

the general publicSNNow, more than ever, there is a pressing need for various 

types of medical informatioiNwhich are being suppressed: for example, more than 

ever, teenagers need birth control information to say nothing of supplies. 

■H-at 

Another question very much up for grabs in our -irrawd new setup is dm traditionally/ 

called 

freedom of speech the press-- though if these rights were exercised I doubt that 





These are not to be facilities but media. The important distinction is this 

) 
Facilities contribute, media re-form. 

/ ■ J 
Ify view differs x::om that of these other prognosticators mainly in degree and 

/mphasis. 

( Will such a world be depersonalized? This appears to be the view of people 

w^o have been working in information retrieval and computer-assisted instruction. 

\ & 

C / 
£ I think further that these fields will be extremely personalized., Let 

— 

us consider the movie and the automobile. For both of these, I believe it was 

predicted that the human element would die out: indeed, at first all Fords were 

black and no movie-makers were ever identified, but that is not the case today. 

Indeed, the automobile is one of the principal forms of expression of personality: 

^ the style of driving, in the decorations-- from the grill of the Rolls Royce 

t0 the dangllngjoolyurethane foam dice- and In the "thing/ that you want to do 

of course movies we ell kno^: every single part ,of a 
S' \ d£' \ V* Y \ J ^ .-3 n V & 

A /V V V YY VV A 
tr^fe ^epaonal stamp of the man,who made it, the director 

(/ P " u v (i W ’ 
t^/ parts. 
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and the people wha played 
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