
THE INFORMATION RETRIEVAL COMPLEX: Some speculations, analyses, and proposals

for full-purpose systems for the retrieval, display and Integration of data.

We will treat of a number of topics here, with the hope that they will all

turn out to be significantly related In the end. The first Is Information retrieval.

If only that you should obtain It;

that you know something about,

Information retrieval Is the problem of finding lnformatlon/that you

of which you

know is somewhere but/don't have full command. The simplest Information

reference
retrieval system is a/book; bigger systems are full bookshelves and libraries.

T\km*xxaanst Teaching systems are sets of materials— sentences or chapters

tos read, pictures to look at— which have been arranged in. some way to show

will speak of "programming" a machine but "arranging" materials.)

i±*xih (We mean to Include "programmed learning" here, but to avoid confusion/

or explain something to someone./ A book is also such a teaching system; but so

J(wik 4 veeAj.olaf'j

Is a map in the sand, or a set of lecture notes.
A ,

Display systems are wpemrtwmWmwawg the mechanical side of showing somebody

something. Thus a map room, an automfcoblle dashboard and a motion-picture theater

are all display systems.

A display configuration is some ay way of tying together things to be displayed

By this definition, the thermometer *n a poster advertising a fund drive Is

a display configuration, and so Is a prepared outline handed out at the beginning

A

pi of a lecture course.

A data- integration system is a set of devices and procedures for

seeking understandable and usable relationships in data. Thus an accountant's

working

analysis pad and an author's/outline are data-lntegration systems. So are the

author's file card* his desk top, and probably his wall and floor.

Current research In Information retrieval ls^ cwmwawmwmymwiflwtittitwtaWmgip*

•owmmmwliwmeiliwuWmWtijp oriented to means by which practicing scientists may find

specialized materials bearing on some research problem. While this Is extremely

Important, we iwwl think it is mvftwawa* too narrowly construed.
^

We shall

and

make a few gene/al points about thls,/fatk briefly sketch some wdwawaw*«ww

puwgwmn programs which arise from an alternative outlook* We will then

attempt to tie this together philosophically, and then

rather drastic suggestions for new hardware and directions of research.

Mwmton«mwt>wmwdwmwTiwfe'fcewm«Bpii*awmwaww*ikwfctew*M*mWm*aymKxaxaa p a

Today's computers are fast and capable. They can perform hundreds of

comparing and and
thousands of/sortlng operat lons^mxaxaaeaaaty transfer aaatxqmwawtbwmw

thousands of words of written material from fca magnetic tape to magnetic

and Inspect
tape, or printer, In seconds. They can drive/many kinds of peripheral
pmWBWWWniWB

• equipment and even display text on a scanning tube. That kkia these p abilities

should offer vast Inspiration to anyone discouraged over library and Indexing

systems Is obvious*. But there Is txnlm an embarrassment of riches. There

are so many different aompa ways a computer can handle and offer written material

good general-purpose are,
that the design of/systems has been very slow. The questlom being askedx/qulte

rightly, lay "What awwwwmwm systems i would be most useful if everybody's

latent, potential Baas needs were known? And how may these needs be ascertained

considering that the people concerned ha have no Inkling of the capacities of the

machines?"



This paper can only give some suggestions. To put It Jlghtly. rwmyn>wwwi»w

we favor the
tawgwBwnwfrkp general elimination of paper.

First, we suggest carrying the use of information-

visual
notes, and any other mm*m written or ftsinai materials he

all general users of libraries for research and learning; second, b to build fuller

4 4

systems that will permit the user to use the machine for « taking, storing and

displaying his

might want in the future; third, to permit the gradual organization of these

< f

materials into display configurations of use to himself and others; and fourth,

wmmtrmtrp easier to organize,me

casting bbmWm them in effective display configurations, and

incorporating them In teaching-systems.

L«t usndlscuss some programs which would have some of these features.

positive
to provlde/facllltles for making them

Mi

A word on the property of Indefinite expansion . W which these systems

take for granted. While it is true that the capacity of computer storage will

. A '

w*ww always be finite, procedures are available for the attachment watfmwcwrnwmWiig

of new storage-space to any other storage-space if it becomes needed. That is,

if the amount of magnetic tape originally allocated for indexing purposes

runs out, new tape machines may be at*'m*«aUy strung onto tt, this storage

this storage space automatically, and thereafter treated as a part of It;

until at least until It approaches the absolute capacity of the machine.

'—Cm v-a
We will assume thdt this absolute capacity is nbt stxilnact approached, and

that featuresof this kind are in operation. Thus for the present purposes

we treat the storage capacity as indefinitely expandable, a
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1) The readlng-and-writlng program. Written material la stored on

(at this stage we are Indifferent as to punched cards.)

whether ltls fcathode ray tube, printer,“"typewriter; presumably not/

magnetic tape. It Is read out Into some feasible display device, /and someone

some quantity at a time,

reads it,/ Imtntmrtavml
into

The user has a keyboard, ante which

written material,

he may at Any time enter/tHtenstteii? which Is stored on another tape. He is

free to * excerpt what he Is reading, that Is, wnwnwaWdnig command that it

be stored as well on his own Input tape. He is also able to backtrack to

previous material, although for whwrowmKmwtowmwg wawmWAWmw this prpgram we

w* will assume that km there has been no previous Indexing of the material.

« 5

21 ) The Great Books program. This would

place some collection of Great Books viSwmkawWwawnwa on magnetic 4 tape drives,

on some feasible output device. He could also
and permit the user to read or browse, /skipping forward or backwards In amounts

he chosq*

The generalized text-lndexing/program. This Is a machine which

operates collaterally with some stored text, llke(l) or (2). VnWnnrnnmwmwiiwmni

wnpnwm tawDrawt«iT>nnn<tU The text is stored In measured amounts, like the

pages or chapters of a book. W>wmwpwtowniWutfeic»*ip On Instruction by a user.

these locations will be recorded as having some particular significance.

For Instance, a the user may innaxl may subdvlde the tent to his own liking,

his own

usin'* Ings, /chapter titles and paragraph summaries; and these headings,

stored In any order he wishes; now they are a part ,
though s

perhaps on separate tapes, of the available texts. He may store

Tints, that Is, locations in the text where a certain type of

- blocks ,
the tnnkns Inclusive locations, from beginning

•rials.

Some further nnntni capacities of this program are:

The machine will now present, on demand, portions of the full text

strung together on the basis of the Indexing. Thus an Individual may

have the Index presented to him, and request that the material covered by

certain headings. It will then be presented to him, on the reading device,

In the order he requests It: If they are blocks of material, the blocks

will follow one another; if they are merely "cutting-points," he will

begin the next decides the
command the machine to/wmw^iwpwmwewmWagrDWhwi uWwwm when he is ssxexthe text

(that began with a certain cuttlng-polnt)
relevant part/ls over.



This 15"~a~ further Indexing functionThe n-category ***» program,

things

whereby ®ay be "categorized" by an arranger

according to whether they meet certain

criteria which Interests him. In the "arrangement" phase, the Items are

presented to him by name or In full; he then informs the machine,

by keyboard or otherwise, as to what categories they go Into. There Is no
limitation on the number of things In a category, or the number of categories
a thing may s go Into.

irmwrntanw±diD ternwmwmwdw*tern*

We call this the n-category program because the arranger may at any

time begin a new category , and start Wetfmwmws assigning elements to that

one as well. He may wise then backtrack and see if earlier material
belongs In that category.

It should be pointed out that these categories have no content so far

as the machine Is concerned. They have meaning only to the arranger; the

names he gives them are strictly relevant only to his purposes.

In the presentation phase, a user may ask the machine for a listing

or presentation of the things In a given category, and they will be listed

or presented to him.

We spoke of "things" rather than "texts" because this system would also

keeping track of
be of use for/thlngs not stored In the machine, such as photographs, works of

art, etc.

The two phases may of course be collapsed Into one, so that arranger and

user are the same person at the same time. TfcwmWmyaiwWmaaWiliw «iWBWB

It will be noted that this program takes over a number of functions for

which card files are currently used; for example, the storage of newspaper

articles
XXamx by type, in which a given newspaper article falls Into many categories.

AWiuwawmwniiuuguwU

SywmwiflwiTwmwpwniw Even with hole-in-card systems, this is unwieldy to operate



^ 4) The generalized text-pathway program. This program builds on

(3), allowing the arranger not only^ to divide not the text and add material,

but also to «Bwawxwnwn«a*ii insert "pathways" for reading: that Is, sequences

In which he believes the material ought to be read. The machine will so

order the material on presenting It to the q user. *1 +
If ^ tU.t <» 'jern wrx- feA4'^ ***

i!~gn^t>w » JCD' bt UHb
5)

'

5

*1

^.uWirv f* v^/<?-

' t* b <* * ^ vfi. sn«i ^ wr^tbJ^k^-

7a

6) Marginalia programs. These would permit users to key In their

own comments, along with brief statements as to the kind of other user

these comments might Interest.

z Generalized
/Query and tax testing facilities. This program will present

• say,
the user with questions, which he may answer/by pressing buttons marked one through

five or by typing In words on a keyboard. An arrang-ar may Interpolate questions

In a text-patpway and have It branch
, presenting different materials depending

on the user's answer.

This permits the uaxal integration of some of the previous programs

wmfcravtawmvtaWmgmnw with fully-prepared or partly-prepared materials for

"programed learning.



for 7
This program builds on' 41 The generalized text-pathway program. This program

(3), allowing the arranger not only*? to divide rat the text and add material,

but also to atrnwwwawnwmWwtra insert "pathways" for reading: that is, sequences

In which he believes the material ought to be read. The machine will so

^7

order the material on presenting it to the q user. *
If **1 <* '&•) dai/rx. )'l

't
***

>F=af>iWiu « .T^cas kcwtrH u Tlx, •

5 )

^ 1' H
4ft * vfA 4Ut^nst
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6) Marginalia programs. These would permit users to key in their

own comments, along with brief statements as to the kind of other user

these comments might Interest.

t Generalized
/Query and tax testing tata facilities. This program will present

the user with questions, which he may answer/by pressing buttons marked one through

five or by typing in words on a keyboard. An arrangar may interpolate questions

in a text-pathway and have it branch
,
presenting different materials depending

on the user's answer.

This permits the aaaxal Integration of some of the previous programs

awmtonvtavaetalrmanraw with fully-prepared or partly-prepared materials for

programed learning."



CLASS II machines: those which wttWmWawtiteawawr permit more Intricate Bystems for

The outlining program, therefore, does not force/dlstlnctlons among points.

Instead, the author % types in his items and they are all assigned

Indeterminate status. Large numbers of these Items are tka then arrayed

before him, grouped or In succession, and he makes guesses as to which

shall be major headings, which shall be mloor points, and which shall be

ignored. He may make any number of different Items, filing them by name; on

demand, the machine will show him a given outline-sketch and he can "rework"

it, giving commands as to the order and Importance of the points. N
^

Only machine methods will permit avmmm a number of different outlines

to have working status at once. Working with card files, net desk tops

and fumbling fingers, he must jtkagttx "bet" on the success of one or two possible

BhoBwWgwaiWawmi«) With the Improvement of an outline, it may be "dressed,”

somewhat like the decoration of a Christmas tree, with text materials he has

evolution
stored as separate outlines. This makes the tzinsnin from outline to text

arrangement.

fttm'um'Wto»i nwMaa«il«w«iw»>w»Twmwinvyiiwtiwmemauwwmala»ii

premature

outlines.

Jrowmwi uwmtf clearer and more explicit; no points get lost



10) The sequential-string program. This Is a machine of gvai

more use to the novelist or motion-picture editor than to the writer of

expository prose. The novelist may use It for the examination of single

narrative lines— say, the development of a given character— abstracted from

the entire work, tt He may work on a number of these sequences singly,

and then have them amalgamated-- that is, p&wBwriwm interleaved Into a single

string— on command.

11) The KHltlpiax Implication-program. This machine can take the writer's

commands for the implications of his Ideas and operate on them to learn their

compatibility. Let us say that two of the Ideas are, "the hero wears a white

hat" and "the hero Is mistaken for the villain." The author thinks these two

( tyc V.|U 0*0 «, bMr u fioinfo

items are lncompatlbl^d-talls the mirhfnn in - ffiWewmwm^he machine can now
,/^\ 'Tk uirfcr /MfWay it*.

keep kxake track, n in different outlines and sequential strings, of the compatibility
f-r

of these Items Inform the author when he has tried to place incompatible
vKf CLAS

Q’taS&Ar'fa ifItems in the same tentative ^ if the heroVTTaC
" '

«;wi*»wjy being white requires that he ride a pinto pony, the machine

can remind the author «
1* "

,

'/ Vlf/ StypvbM ’

k
that the

hero wear a white hat, that
A, . , A

ms io-W a pinto twc-h i . .. r̂, Tn nfructi

~U l 6 rlfivn l



S«ne remarks about the typo II programs.

The whole point of these programs Is to help the author develop his ideas

with greater intricacy. If they hamper him in any way they are not designed

properly. /Jt- W ^ Sl^ * ^ ^

- NOll^ U
fhjrse programs a*e Useful to anyone seeking to try out different

arrangements of things.

w We have not gone into kka any detail on these operations, but we do not

think that atanwUI makes the descriptions vacuous. The problem of finding what

L^/r(y»( ie

operations are handy and wiUlLly for arrangers of material is an

empirical one, on which we have only made suggestions. ^ ^Ir4/e

ou*_ cAr &e<jOek<l& c>f
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We are sure that

even extremely simple procedures along the lines we describe would make

considerably easier the task of some writers. Those w. who work to integrate

very large bodies of disparate text- say. Tolstoi, who covered t he floors of

fr \|l4wr KMbn,
jUV

his "dacha with "noodles" of writing* SQBtt. find^ .versatile checking and

* \

recall functions m lil n e s |iwrfm ii ~i '>—**> superior w way of ttwtxgxwha

dol^^st what they have been doing . Others, who start at the beginning

and proceed to the end, like H James Fenlmore Cooper, ***** have little use

for such things. SbM» »»U I U7, the hack writers^^ ^
u

at top speed w^ulr.^hereas pnw^ good writers showed by the

. hit vK eWWwW V
mechanics of filing and comparing. ^ I /—“ — i n '

n

14

iiftLer«W AKucuje 4eiir<?s
,

f* 1’’ 5VXk<^
—WT y

Thus tl--| Mil 1 II b r — nrfiiT to a mot*on-plcture director

On ^ru.
testing different possible arrangements in the editing of his hxxt filbert**'

_ .

1 ^3=f- w(i It

shooting llgmjirn s.mn.TTiT.e^
/
jwmW a machine' which "tries out certain

l*>
ip: by generating

strings of shotsj wWawtowwwBiWwgwmwwwmw a control-tape that wento prints them

•It* x\4& m
when left ill lain i i n H

1 ~ with the negatlve^^3^Mttl» Il l llMLJ^

^ fvoLle^ »k 4V ^ V M
*.%

vo.// j>4>« <\ KimW or e5£eft~^ ls

V M w LaJ- *«s*v 4™. i > vw«1]h ** '^4/e

W- * tk. f. t^k w»f*X*r* ^
4sar iKAf/idA1®^ WT 4^ f^V1 4 ^

Vloiooejr -Ute, /+ i> K&T Voo r^cA

^ Uk. *4 UftmtW-6€<| UeA^l

ir^ofdUl*V5 <|l(C0Sfta <*U>\/£ la 1^4.

%!L Ujl U Ui^\
/

|o\o0r tM. Ctflbwj iuigfi.

bfPPApM -iccis
t

'|b U:T^ V0>4
Similarly, the arranger of texts .wh^ I programs, would be able

to test out different types of arranpnents, developing them more fullv an<l

^ t* «f

more quickly, bp the use of such nrnff>.«m« ' .

r^r bU ,^^

uaflW

1 fV V'm par.b ia -
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TYPB III PROGRAMS; systems of display configuration.

In describing the type I and II programs, we have been quite tm vague

about the means of displaying their output. A high-speed printer or cathode-ray

display would be adequate for type I, but somewhat cramping for type IX. It is

our general contention that

Let us now discuss display configurations as they are commonly used.

ewwnWmwmwmmattwifpwiHrawBWTewmwaiwawnitafcB diagrams on the blackboard,

periodic tables, salt colored overlays for large maps and p texts, all

serve to help mental unification of diverse materials, tomiwxiwa The benzPne

ring, the fourfold table, Parsonlan interchange diagrams, all serve to show

relations more tangibly than does text,

n-space

12) The/diagram program. (We now assume a display device of higher

versatility. It shows text In at least two sizes, can change the relative

positioning of different parts of the text, and side-cues such as their type-fonts

and color; it also permits storing a number of display components— boxes, lines

and arrows— which may be displayed In and around text, and labeled with text.)

This program permits an arranger to set up diagrams of great complexity, wmwewttw

pmwrnwmwiflwwtaiwtowmwpwijwmwflnimwmwmWmicBwa which may be seen In a number of wmwtfWgWmjBiiWmwB

Inversions, and whose parts can be abstracted for study,

configuration

One such display/would be the text-matrix . Rows and columns may be labelled

Wtlimwhiiu* i ii»eipbvmwm with words or phrases, and short text blocks may be put in the

cells. Mmwpirap Some display inversions of the text-matrix would paxmlt

rearrange the rows and columns, and clear out the rows and columns that the

user did not want to study at a particular moment. He might make a d isplay query

regarding a certain cell, which would bring forth an explanation of why that

thing was in that cell.

Outlines, and trees of text, would be other such display configurations.

Certain outlines ml gin -*> ’central,*" remaining fixed, collateral

” pan explal

and explanatory material appeared as "overlay," perhaps in a distinct color,

A

nlng this particular configuration in a given context.

Display mmlnixti inversions are those changes In a display which

keep its substance constant. Other display operations would change the display

while maintaining certain configurations, much a* sequential charts

in science museums call attention successively to -

A

i variations^* ln\By "n-space" display configurations, we mean that the variations^* inversion!
A

1 mmmw—

M

wlWWM—

Their utility is determined by the kinds of diagrams and successive transitions

which are most comprehensible to the user.



Means are needed for keeping track of
7) General caretaking systems./ Whatever chaotic ensemble of texts

and partially-ordered collateral materials have been assembled mxta In storage.
Jf *j./; fef hr ^ tu

'

wmwmWewtowp* The caretaking program will assemble and store lu Information

about It, such as: the total quantity of text; the different lndexlng-systems

that hove been stored; the different pathways that have been traced through It

by arrangers, along with their lengths and wlu other Information supplied by

the arranger— such as the material wwcfcmw one should know beforehand In order

to understand It. <24* feurj) all jfo

1M 1
%

. 'Jhr a Ot<r c* < pat
o $ (fQ ft hXfr . /Ct sUhhf** ’•Kit*'

!n this category also go general lookup' facilities wh£S* £?{l Wnd^MrtJin

words in the text, prepare concordances topwftwp of the occurrence of khwxw <

these words on demand, and so forth.

The caretaking program would tawmrawmw at. allow the user to monitor his own

activities: telling him how far he has to go, how much he has wewmwmf done already

and what marginalia might Interest him.

The caretaking program would also have provisions for such things as

"instability”*- If a user works best by studying one text » closely without

distraction, he would not be Informed of others which arrangers think

relevant; if he works best by comparisons and digressions, he would be

repeatedly signalled as to the other materials available.

o\ ,, arrangers
9) Master control program. Many nwermnls possible axexx may want

to put confidential materials In the machine; In this case some superordliate

aiyong Hmxwkrk
program is necessary to discriminate/users who may and may not see these

materials. Similarly, the master-arrangers may not wish certain materials

to be available except on completion of f-rnm,- other steps. This machine

would provide these safeguards.

We are not commenting on the desirability of such C^^^is^aper u*

deal/ only with possibilities. l,w.«.w.^wtfBnWwtll, We need only^
Whttwtwmwrn. that the versatility of possible machines requires that the

minor tyrxamles of the world of information be made explicit.



Philosophical statement .

These programs haxa are related to a general philosophical model we have

evolutionary

discussed at length elsewhere, that of the "schematic," or kaxgiiigmreferentlal*

evolutionary

network. Some mi examples of the atwgkxg referential aam network are

gxm a scientific theory; the beliefs in a man’s mind; and the structure of as

a bureaucratic
organization over time.

The general schematic model gives us some criteria for "unity," which

was discussed above and will not be detailed now. Wiwwlraw We would like to

discuss how some of the programs exemplify this ifod^l.

*

The n-category system allows categories to be built and change over time.

This Is similar to the problem of changing partlonsx and dimensions. The

n-pathway program pwxmlax pamMi is a changing schematic of partially ordered

materials, etc., etc.

It should be noticed now that kkm certain obvious concepts which we

have known in the fields of books and academics are bound to degenerate,

merely because they are no longer so clearly applicable s schematically,

will degenerate
The book/as a distinct entity: both in the case of anthologies, which are

now sets of pathways and commentary collateral to greater stored texts,

for Instance,
and for other books—/critical works which *xitsx compare and unite the

works of t others, which will also begin as outlines , net categories and

-modes
pathways. T“e academic formallty/whlch distinguished the finished book

from kha research reports notx memoranda and Idea-fragments will b*

in part break down, partly from the ease of storing zwrt the new material

and relating t It to the old.

Summary of the programs. We phave tried to point out some of the possibllltl

that exist for the Imaginative development of the information-retrieval complex

at all levels of use; not merely for finding a small, clearly defined set of

Items, as most retrieval projects hppe to do; but for making parts of a large

collection of things available, comprehensible, and easy to work with.

When we advocated the elimination of paper we were serious. Theare are

problems both of technological development and economics. However, the trend

to satellite systems with multiple input and ouptt stations around a central

program and
computer makes the availability of an enormous/file n to a large number of

current users plausible as a coming development.

The unity of the programs we described should be evident by now. There

Is no reason they cannot all be a part of the same thing; wrym#*>w

they are certainly desirable if they can* offer any Improvement over the methods

now used; and we hope that by pointing out this v*l*iwa«awm unity, work on

component parts mi can be wbwbwdw better oriented to their eventual unification.



Last comments.

If these tasks seem Utopian or bizarre, we think they are no more so

than the generalized tasks k now available for computers— for Instance,

design
their use to guide machine-shop operations merely on the basis of/*peciflcatlons

for the desired metal part. What has seemed most Implausible to other people,

Ww when we*tiave. discussed these Ideas, has been the adaptability of the machines

to qualitative work. Our contention Is that this Is because few writers, for

Instance, have been Interested In the systematization of their actual needs

—

as they would recognize them if they understood possible machine capacity.

In a sense, It would be possible to begin writing the software for these

programs tomorrow. 8* However, this would be In several ways premature— not

wmwmwmfc because of the types of things available hardware can do today, but

New
because of their current mal-adaptatlon to such uses. Tku peripheral equipment

txxB Is needed that people can use handily, with less than back-breaking cost

— typewriter keyboards that will take one line and Input It to the machine

directly after It has l*een 'proof read
;
pleasanter uriwmkap economical display-

systems that can be used on-line and present the material with bulk, clarity

*

»bd and the organizing aids of display trmwmwmWmw described above,

and even more importantly.
Furthermore, /research is needed on the forms of organizing commands (for

type II programs) and the types of display configuration that best mesh with

human capacities. If these are to assume standardized, conventional forms

—

and

and it seems obvious that they mlghtxx, like the typewriter keyboardx/the

board

—

automobile dashbnntKx the research should take place before WtowjiwwrmwmwminlwiiW

any old set fall Into usage. The only way to do this research is by writing

software for existing machines and testing It— on people who need to think, n

not about machines, but about ideas.
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Besides personal fears of the fireBall, though, there are other conceptual

changes In the very notion of Its possibility. In thw days wf "saturation bombin'1?"

*—in World far TI, for Instance^ and at Hiroshima

and Nagasaki, the destruction had some phenomenal meahlng In human terms— thr

maiming and screams, the broken families. The concept of thermonuclear war Is

different; It considers the literal annihilation of the blast area, which In

tertos would only mean the obliteration of consciousness of 'vast numbers of pi

MwtovmtarAm* i*nr

Iif home important sense^thls Is different. It Is phenomenal** more llkd

consigning these people to the past than like killing them. The other ef

i

of maiming and searing, etc., mux are difficult to relate to this cenfn
~^mTt tT‘ >^7” r 'rf'.fVa, .v uomm o^vi .v- »* dtp-
Is the annihilation of ten million in the center worse than the maiming

*

million in the periphery? w In this discussion we wish to point onlja*

conceptual difficulty of assigning the^old ldea^apd sympathies to the new

A
. i *

universe of the possible.

A snulH related example Is the earthquake that destroyed a city in

evident
North Africa two years ago. After a brief searqh for/survlvors, the rubble

f *

was "disinfected" with poisonous material. ltowmWBwmif.w«wm*mwgWmwmk
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aportant . What is even more important, however,
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ls tt^set of changes^!hat appear on the horizon Cjt^currec!}''
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iv, people and

psychological climate Some of these changes

are beginning, some are merely possible. T*"* discussion will be speculative,
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of the widest consequence
every kind. Choices/are made dally, by everyone: government agentdes,

ns private aaxg organizations, eccentric millionaires. The climate In which

they are made Is drastically Important.
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According to the sanguine view, public attention Is focused on "basic-

questions and professional competence governs "technical" questions. We believe

***** this view to be as absurd as It Is widespread. However, wwm«iJwmwww**®wm*o

pwmirtwmwtiwmtrawOTBwmwwwawmwmwb Xka those who share this feeling with us generally

believe that some solution exists* In the informing of the public, or the

improvement of communication. We are not sure of this either.

What is the distinction between a basic question and a technical one?

When decisions have such far-reaching veuTwm«*vmwti«mw interlockings with

so many other different things. CtaewMWWWewmvrfwawtii this distinction becomes

3

schematically unclear. WbwrnWewtiWmwWw® There are some contexts In which

decisions
*4*Uc«M **1/ £r f£*»r

obscure purport and few

WD thus it Is not a pointless distinction. But to assume Its universal
“7

schematic applicability Is groundless.

But this distinction is only one of the many schematics by which

people will order their d*x* decisions; a vast number of characteristics

and divisions will be adduced as causes for treating a tfevmvmp decision-problem

in a certain way, turning it over to a certain agency, or dismissing it entirely.

*wm*mWmwmwwinnWmwb*»www Awwtawmwiii x* An Impending choice can be forced Into

any kind of mold.eB proprietary or professional conceptual scheme. To think

otherwise would be to expect anyone, at any moment, to begin speculating on

all the far-flung consequences and prospects for all the declsons and trends

Around him. Few people dmwawmwm are like that. Even people who akatw

take on a sense of responsibility for distant things-- pacifists 7 for example-

find some way of limiting those things they oppose, and sharply delineating

their ranges of concern and non-compliance. And ^ieclslon-makers, with particular

outlooks and sets of mental involvements, are merely confused when wkn questioned

IP

about the more far-flung consequences of their decision. It Is understandable

that they will say, "Well, we don’t consider that
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The philosophical problem of consciousness will return with full force

<*l* U - .

when dealing wlth.wrnwtewpwewmwmWWiiwewmwmTijiwmwm* say, the possibility of

programming large-scale equipment to simulate the mind of a given person.

At what point Is It reasonable to say the alg machine is the person?
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Few people would ask that m* about

mwmwmvfflwpiipwmw the senile in public homes today.

mmx me progress of wrannliwBwiiwmw
*~* ~~ MT~

neurological science and manipulation might foresee forms of braln-programmlng

— for example, where an Individual might rent out a portion of his brain

to be used as a computer adjunct for certain types of study. Assuming

that some damage was done to the existing memories , net the question of

whether an Individual had a "right" to do so would be somewhere between

his right to be tattooed and his non-right to commit suicide.

17

The line between human and non-human ewm*®wmwB4»wtaw*wm WHW]1|W1JwrD^BW

«U become Indl.tlnct 1 on other free,,. A project ,.

.=M out radio messages ,e possible ll.t.n.rs o„ ether planets. .la, „0.

•re .e to tre.t th« It found? And If dolphins and -Cal., tooth,

have Indeed ,h. Int.lUgeno. e, -a,., man- .ho .11. protect them, and .ha,

•111 .e tell them? - or .111 „ j„, t try to .nU,t th„

submarines?
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4. -I fe r#-.

The lines of p medical progress are now generally clear;'

"occasional lmoaH-f i-Anf i.» -I ..i.tc such as the polio vaccine or tka penicillin•7d

for syphilis, it Is clear by now that most medical discoveries are specific and

expensive. P089l(fle^-to^5atW^artlf lcla l lungs, hearts and kidneys^ jail

eA
^ he*f overhead cost^ 1® in the hundreds of dollars per hour. It is possible to

great
keep certain types of patients alive for a swmggvmwmg length of time despite

wm the degenerative steps of their disease^! It la ilkaiy

— foreseeable
that x±± these lines, of deyg lopmen t a ,

wwmmwpwgWwwwrtwmwwwgTmmmwiiwagmtawiflwmWmw

state of a

i
wHl bring about an interesting new am

the human organism, or parts of It, can be kept a}lve

for an exorbitant length of tlme,aC: •WhaiBnWbWwTiwwwftememwmwiiWttWmfrgw

•mwmwbwmk. This should eventually develop into an explicit problem,: just what

is to be kept alive, and who will pay?

cS
vl 16

i W>A, *r ts

supported in some vehicle and nurtured by some* solution
,
might may well be at>ta»-

k*jf~ eJedtacAlIj fu. ^ ^^

.

to thm* -ara^-tiiU.—Wiai the*? emwgymvpuwip Cost, space, and the dispersion

H!i
of relatives ntmwnton«n will call the question: who cares? fhimnnnnMn

ic ways the most urgent

case. WIT! rtdt W discussed he re .
-) When a thing Is alive or dead, huma! or^a.

not, has been much clearer In the past than It Is going to be in the future.

'X-i

for example, the proliferation of thing. „hleh

par.loul.rly alive, hut have the pr.p.rtle. ofllvl* thin*,,

the feel of living thing.. Many object, have for a long , 1m. „.c feel

of living thing.- automobile ge.r.hlft., .thbborn office rn.cbln.ry- but

tb.tr ,cul.ltlo„ of the Interactive proper,!., of bnlng. 1 . .c.thlhg
^>r <*2T>u,T*-. of * mcti^v dAJl^’c Avi.jcv^V^ *“ «r(e* t'toriq .'j

By this we mean tt-Tsbllity to calculate the/ effects of self-presentation. ^
threats^ aa^t of cutting onWf off from communication, and so on.w — -™-u..*uanun, ana so

Otyk***fr*% >ol*iA are /dM V t*** Sift ik—:: -- "" Jl * *-

When large-scale computing facilities are tied together by wire, we may expect to

see machines bargaining for time and priority much .. individuals do now.

as to*Thls development should make it much more of an academic questWhether they

have consciousness or not. For at that time we will flnd our,elv„ constr. lned

- or motivated- to t„.t them personally as members of th. community in some sense.*

Whether they do have consciousness ls^xgju a

hZr u, 'skr^*wo"‘,,,ic “ i
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