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Bassackwardism. With its theme of the social impact of information 

systems, this symposium, in good cart-before -the -horseism style, has 

it all bassackwards. Information systems are social systems. And the 

science and technology information system- -if we dare consider it as one 

system- -is only one of many information systems. Another of equal 

importance is that of the arts and humanities. We in the technical 

information business are pigheaded and myopic if we refuse to view 

technical information in perspective, against all the informatiOn activities 

that iiaake up our culture and civilization. The information explosion is 

a cultural, a social phenomena,, one of the simultaneous blasts that we 

see and hear as the culture boom. 

But that's only one of the things we have wrong. I won't attempt 

a catalog. However, let's look 'at two misconceptions, because they help 

up to bring into perspective what I call modular man. And modular man 

does help explain the importance and function of information in our society. 

Information Powerless in Itself. A canard that won't bear examina-

tion is that the important produce of research is information. Information 

left to itself does nothing but molder. If information was all that resulted 

from research, research would have atrophied if not died out long ago. 

What you do 'get out of research is discussion, development, ideas, all 

leading to more research. People doing something is what you get out 

of research. Well-packaged information placed in the right hands acts 

primarily as a catalyst. 
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One of the notable failures of information has been in technology 

utilization: information by itself has proven of little use to the small 

business man and manufacturer barraged by tech briefs and other 

technical-information-packed goodies. What has worked is the agricul-

tural county-agent, people -to -people technique: an engineer goes around, 

surveys the plant, talks to the owner, finds out what the difficulties are, 

sees if he can find pertinent information, then sends a consultant who can 

work with the manufacturer to get the new process operational. 

Failure of unassisted information to effect spinoff is evidence Of the 

negligible influence of information itself, that information by itself is 

impotent and sterile. It is ignored. Initiation of spinoff activities, was 

a direct result of the hoopla about the information explosion: if there is 

so much information around, we ought to be able to put it to some use. 

Managers Need to be Lucky. There is a Godel's principle applicable 

to management information systems--and army generals are managers. 

Not only don't they have all the current information- -nobody can be sure 

exactly what will turn out to be relevant- -but to make good long- 

range decisions they have to know what is going to happen in the future 

and how it will affect what they have set in motion. But the future hasn't 

happened yet. 

Harold Brown, when he was Secretary of the Air Force, described 

the manager's difficulties in "Confessions of an Ex-Physicist. I 

1Physics Today, June 1966. 
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Making decisions in the policy, operational, 
resource management, and research-and-development 
areas is part of the job of a military department secre-
tary. He gets only one chance to make a decision and, 
since history does not reveal its alternatives, there 
is little opportunity for a controlled experiment. Need-
less to say, you can not even do the calculation over 
again because by the time the decision has been put into 
effect, the whole situation has changed, and you can not 
reproduce the original circumstances. 

Managers, like army generals, have to be lucky: they never have 

all the relevant information when they must make a decision. Managers 

have to be philosophers: they must, as Bertrand Russell recommends, 

learn to live in uncertainty without being paralyzed into inaction. 

Past experience may not give much guidance for the future, so 

doesn't serve as the basis of current decisions, all of which are oriented 

to the future. Consequently, available information as often misleads 

the manager as it points him in the right direction. Management and 

generalship remain arts, despite glamorous and costly management and 

military information systems. 

Maybe it doesn't make too much difference anyway. It's only at 

the second level, according to Mills in The Power Elite that technical 

information is used for decision making: the power elite decide amongst 

themselves what they are going to do in the light of their own interests. 

Who are the power elite? They are all who wield power: government, 

military, industry, commerce, finance, and- -we better face it- - 

scientists and engineers in high positions. 

The story is told of Napoleon that he impatiently heard out the quali-
fications for a man being reviewed for promotion to major general, 
and then demanded: "Yes, but is he lucky?" 
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To what extent do the top innovative people in science seek informa-

tion for guidance? Read the Double Helix where James Watson narrates 

his successful hunt for the Nobel prize in physiology and medicine. He 

scanned the journals only when he had nothing better to do, and he found 

there nothing of any great consequence. But how he pumped people! 

And even at the second level do managers rely on a formal, corn-

puterized management information system? if John Kenneth Galbraith's 

analysis is correct in The New Industrial Society, they rely on a quasi-

mystical group judgment. 

So hurray for management information systems such as PERT, 

originated by the management group of the Polaris missile project in the 

late 1950 1 s. By the early 1960's PERT was required of every research 

and development contract with the Department of Defense, if it was only 

$20,000. Now we have programming, planning and.budgeting (PPB) to 

tag $ values to everything and to really zero in on the inscrutable. Even 

with PERT and PPB, however, managers must move ahead without all 

the facts, as administrators always have--kings and emperors, tyrants 

and first ministers--but as scientists and engineers promoted to adminis-

trator are just ingenuously discovering.. 

PACKAGING INFORMATION 

However, managers and scientists, artists and humanists all have 

to absorb the information, master the skills to cope with emerging 

situations. For survival they must acquire new knowledge, even if for 

a specific decision they don't ask for a computer search to be made of 
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pertinent available information. Nobody operates in a vacuum, however 

rarified the atmosphere he breathes, or how scornful he is of mere 

technicians. 

And all the knowledge is now information, even the most basic tenets 

upon which we operate from day to day. Our basic knowledge is our best 

current information. Once we sought fundamental and permanent knowl-

edge about the structure of the universe or the digestive system of a flea. 

Now we seek the latest information. This is as true of steroid chemistry 

as of Byzantine history. Publishers no longer look for the great American 

novel: they look for a manuscript that will make the best-seller list for 

a few weeks next year. 

How does information differ from knowledge? Distinctions and 

definitions differ, but information has come to be a term used for pack-

ages of knowledge. If it can't be packaged it isn't knowledge and it can't 

be communicated. Packages of knowledge are conceptual as well as 

physical: "physics" or "Japanese art" are conceptual packages. A 

report and a magnetic tape are physical packages. "Knowledge" perhaps 

better refers to the conceptual package and "information" to the physical 

package. We don't need to be too rigorous, but these distinctions help. 

The myriads of indexes available to scientific and engineering 

publications reflect the continual need to conceptually regroup information. 

The keyword indexes--out of title, abstract, or text--haphazard as they 

are, answer a real and continuing need. It's the classification schemes 

that show up the absurd illogicality, the incoherence, the uno r ganiz ability 
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of our knowledge. The Dewey decimal system, and the Library of 

Congress system, and the universal decimal system are hilarious--if 

you don't have to rely on them- -when looked at in detail. But other 

comprehensive classification schemes are not going to work any better. 

Whatever truths are absolute and final have little to do with life. 

Conceptualized modules of knowledge seemed well defined twenty-

five years ago. Chemistry dealt with changes that did alter the items 

dealt with: rust changed the composition of iron. Physics dealt with 

changes that did not alter the items dealt with: electricity passing through 

iron did not alter it perceptibly. There was physical chemistry, true 

enough, but it had been an established discipline for decades. Then the 

module chemistry submoduled into organic and inorganic, then bio-

chemistry, rubber chemistry, steroid chemistry, etc. And physics 

submoduled into particle physics, and space physics and chemical physics, 

and biophysics. High-energy physics split into experimental physics and 

theoretical physics; and theoretical physics split into the two conéepts 

currently being pursued: quarks and bootstraps. 

And in the arts and the humanities similar submoduling happened: 

architecture submoduled into urban development, city planning, shopping 

center design, industrial architecture; history submoduled into black 

history, black history in the 20th century, black history in the South in 

the post world war II period, black history in Georgia in the 1960's. 

Cultures never die: we live today with all of them that were once 

active and that are active today. A culture becomes information to be 
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disseminated, to members of that culture and to people in other cultures 

0 	 who are influenced or interested. Practically all knowledge that ever 

existed is finding use, if only in history and sociology of culture, science, 

and technology. C. P. Snow's two cultures are too few: we can find 

dozens of subworlds in current American life. Hippies, blacks, chicano, 

management, scientists, engineers, small towns, cities, farmers, 

college students, professor, American Indians. We are likely to be 

plunged into any one of these at a moment's notice, and expected to 

immediately begin to take effective action. 

A NEW HELPLESSNESS 

A new helplessness is the consequence of this disintegration of 

our knowledge of our familiar packages of information, and the impermanence 

of all the new packages. We suffer from an ever-present malaise that we 

can't shake; we're in the grip of the sensation that not only is everything 

changing but that there is no permanent pattern to the change. We see 

that science is not going to find the answers. We see that technology is 

not going to engineer the solutions. We see that our world grows more 

complex and faster-paced and at an every increasing rate. 

Much of the new helplessness is due to our not knowing what to do 

with information, not having the background or the skills to use it, and 

no time to learn the skills, at least not the time to learn them well. 

Ours is the first age in which all the raw nerves of the processes 

of creating, organizing, acquiring, storing, recalling, using knowledge 
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and information have been exposed. Break down of national groups, the 

larger famil.y of aunts, uncles, cousins, grand parents, and now even 

of the immediate family, jams the implicit communications within these 

groups. Explicit communications are required; we all are forced to be 

much more aware of the difficulties of exact communication. Self-

consciousness intensifies with awareness of the difficulties of communi- 

cation. The devastating insight we have gained into information processes 

has sharpened our perceptiveness of the procedures that constitute civiliza-

tion and culture. As is characteristic of contemporary technology, we 

are trying to shape the knowledge process for greater efficiency at the 

same time we are finding out about them. Knowledge has been atomized 

and can be reassembled in whatever packages are desired, using informa-

tion techniques that exist, are being developed, or being dreamed about. 

MODULAR MAN AND MODULAR WOMAN 

You feel torn apart? That's natural in our time--torn apart into 

the modules of modern man--modular man. We're not schizoid, we're 

polyzoid. 

Because it is the nature of information to be continually revised, 

we must at any moment be prepared to update any packaged module of 

our knowledge. We must be able to pull out the module, revise it, 

alter the connections, and plug it back in. Modern man is packaged 

information. Modular man is the man who can pull together the packages 

of information he needs, assimilate their content quickly, and move 
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on- -to pull together and assimilate new information. When necessary, 

modules can be junked; so can whole assemblies of modules. 

Modular man is a generalized electronic analog of the man-

computer analogy. He is a highly-specialized, highly complex, frequently 

not -too -well -integrated information system. 

"How's your radar?" for keeping in touch is' apt for the electronic 

analogy of modular man. 

Renaissance man- -the ideal many of us still cling to- -was an 

integrated man; he had broad interests and talents woven into a tightly 

knit personality. We like to think of Leonardo da Vinci as the typical 

renaissance man; but da Vinci can hardly be considered typical of any-

thing And even renaissance man had at least seven roles to play as 

Shakespeare tells us--from muling babe to sans-everything old crone. 

Today we play in our lifetimes seven times seven roles, and maybe seven 

times seven times seven- -many of them simultaneously. Our complex 

information systems try to serve us in this many-roled life we play. 

A more thoroughgoing electronic science-fiction analog would set 

up man as capable of being analyzed, decoded, transmitted. Norbert 

Weiner proposed transmitting a man from coast to coast: decode him 

41 	
in New Haven, recode him in San Francisco. Maybe seven fingers on his 

left hand if we get the coding wrong, or the signals get garbled or dis-

torted in transmission, but you can correct that when you transmit him 

from Berkeley to Dallas the following week. 
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No matter how you look at him, modern man is modular: to a 

physician he is brain, heart, lungs, stomach, intestine, liver, blood 

vessels. To a social psychologist he is an engineer, a boss, a son, a 	
Pil  

brother, father, husband, grandfather, democrat, mason, fisherman. 

Occasionally the switchover is too abrupt: a call from the office that 

contract negotiations are critical when you are due to meet the new son-

in-law that you violently didn't want your favorite daughter to marry. 

Don't let the electronic metaphor get you. Just consider it a new 

point of vie.w to see yourself--relative to a computer- -as a "mnemonic 

hierarchy of the last resort both for instructions and data. " Don't get 

your hackles up at this unhumanapproach. Try seeing yourself as a 

piece of equipment for a while: you're slow and unreliable, and for 

memory and thinking you're erratic, but no better, can be designed. 

Not today anyway. 

"Modular man" opposes, as we have said, the renaissance idea 

of the "whole man" which we have inherited. We no longer dare be of 

one piece, or like a block of granite, when a piece is wrenched out the 

block is likely to shatter. The integrated personality can be so entangled, 

that trying to disconnect the leads prior to jerking out an outmoded 

module requires redesigning and rebuilding the entire system. 

Already we are modular men and women, repeatedly pulling out 

subassemblies, reworking them, and then plugging them back in: 

To see if he is promotable to admiral, a navy captain is jerked 

off an aircraft carrier where he has commanded 3,000 men 

and sent to head a research station. Overnight, he must learn 
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to deal with temperamental scientists, master highly complex 

research projects, decide how to spend wisely millions of 

dollars. And he 	blow up at his secretary or she may 

file a formal grievance. 

A corporation junior officer is first a personnel man in 

Philadelphia, then a manufacturing manager in Oklahoma City, 

now the Pacific shipping boss in Los Angeles. Then he jumps 

ship to another company. Or his company merges with another 

and he has to fight his way out- -and hopefully up. 

Scientists perennially complain of, finding themselves either 

propelled or drifting into fields for which they have no training. 

They have no choice but to master the new field. 

School days are never over. The notion of getting an education 

and going to work is obsolete. Better-paying professional jobs 

require daily learning in their performance, and not only researchers 

and engineers. In a very valid sense all operations become 

experimental: we are always trying out new information- - 

new data, new techniques, and new procedures. 

Technical information activities and trends reflect modular 

man's requirements: 

"Sympo sium management" for refurbishing managers and 

engineers has become a big business. So has training high 

school graduates in semiprofessional skills. 

Updating information systems is continual and may account for 

as much as a third of .computer and data-processing activity. 

Importance of establishing comprehensive, accurate indexes 

for storage and retrieval systems is equalled only by keep-

ing these indexes up to date and relating them to other 

indexes. 
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New specialized informationcenters spring up like mushrooms 

after a rain. 

If the cry does grow more urgent, more pleading, for more 

pertinent information, it's because we are increasingly aware of the 

need for more modules, the difficulties of packaging the 'modules 

themselves, and of connecting modules one to another. 

INFORMATION PACKAGES COME IN SUPERMARKET VARIETY 

In response to the roles men and women must play, we have in 

the last half century developed more information packages than in all 

of mankind's previous history. Information packaging has participated 

hugely in information's exponential growth. We combine them into all 

possible combinations and permutations. And old ones continued to be 

used. Books for example. Marshall McLuhan's contention that "The 

serial logic of print is fading out before the intuitive 'mosaic' of 

instantaneous communications, " buckles a little before the impact of 

the statistic that before long 5016 of our kids will be attending college. 

After all, they have to read a few books to get that far. Old skills (these 

also are packages) are still needed: people have to be taught to write 

reports, and the reference librarian is more in demand than ever. 

Information packages come in 5 700 varieties: the folded computer 

printout, the Calcomp plot, the CRT blowback; the Xerox, Dennison, 

Minolta, etc. copy; communication satellites and CATV facsimile. 

Holograms, optical scanners, light pens; typewriters, and computers 
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that react to oral instructions. Preprint exchanges and announcement 

services. Television sets, radios, telephones, books, journals. 

"Packaging" includes techniques, procedures, equipment, and 

conceptual and physical packages. 

Analyzing an information system--modular man or, any other--

requires breaking it down into packages and designing a system which 

fits together the best combination of available packages--physical, 

conceptual, procedural, equipment. Even the transmission lines can 

be considered as packages. 

The varieties of packages that technical information is dis-

seminated in for even a $50, 000 project are evident whenever we 

review the two or three dozen ways a project's results are reported from 

the first informal report- -probably in a telephone conversation between 

a project engineer and the Washington coordinator. Packages may 

include television programs, documentary films, radio interviews. 

Repackaging of information can have a synergistic effect: concern 

with pollution has packaged physical, biological, and social science 

information in the same module. For instance, radiation of nuclear 

reactions, biomedical effects, and effect on living conditions around 

nuclear reactor sites, sparks a ruckus on the permissible levels of 

radiation. 
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TOWARD THE YEAR 1998 

How do we know when to repackage? We install a good feedback 

loop, in the system and act quickly on the data that is fed back. Important 

feedback comes from what hasn't yet happened: forecasting the future 

shapes the present, directly influences today's activities. As never before 

in human history, the hasn't-yet-happened future feeds back to influence 

the present.. An example is the influence of the computer in information 

activities, premissed primarily on the computer's great future rather 

than what the computer delivers today. 

Any organization's information system will handle and be made up 

of dozens of conceptual information packages and will be physically 

packaged in a wildly heterogeneous mix. A trend can be seen in the 

title of a recent series of, evening sessions staged by SLA in San Francisco: 

Computer Products for the Noncomputerized Library. ' An even the most 

computerized information service is going to use plenty of noncom-

puterized packages. Mic roform and machine -readable packages offered 

by industry and the federal government as off-the-shelf items constitute 

only the initial trickle soon to become a flood. 

Technical information specialists and scientists must be constantly 

designing, developing, testing new information packages--whether new 

subject packages (community research for pollution control) or new 

physical packages (microfilm cartridges with soundtracks). What dare 

not be done is to establish a system whose successful operation depends 

entirely on a carefully adjusted preordained mix. Any going information 
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system must have enough slack in it to tolerate the continual tampering 

that we have called "repackaging " 

We need startling systems--packaging mixes that will inspire us 

to try the really different--or at least unusual. If we are thinking in 

terms of conventional packages--technical library, publications unit--

we're not doing the packaging we ought. 

We technical information specialists all have to develop the exper-. 

tise to piece together, repackage, the several hundred off-the-shelf 

ideas and equipment. Only the rearranging has to be innovative. 

Two principles can be kept in mind. 

A principle: Equipment and the techniques associated with them 

continue to operate even when later generation equipment is being used: 

Harris-Intertype photosetters, the very first generation of photographic 

typesetters, installed in mid 1950's at Brookhaven National Laboratory 

are still operating as the Videocomp and Linotron 1010 come on line. 

A principle: New types of equipment generate new information 

packages: computers gave us computer printout. 

But remember that the most important part of every system are 

the people: we need expediters of information flow and use. We need 

people who relate and respond to people and to computers. Machines 

only work effectively with interfacing with people. Effective information 

people will,increasingly, be those able to work comfortably with com-

puters. Trite, but how many in the business have wholeheartedly become 

computer buffs? 
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We must become systems thinkers; on the tabula rasa of our minds 

we must flash flow, charts in phosphorescent green of the CRT display 

screen. 

Foreshadowings of the constraints upon us--and the power at our 

fingertips--when the professional man and woman works daily at a 

computer console have been dramatically demonstrated by Engelbart 

1. 
and his crew. Engelbart projects the man -in -the -iron -mask reaction, 

the sense of being straitjacketed in the early months, as he and his 

cohorts first disciplined themselves to the computerized regimen. They 

even worked out queueing routines for determining the best route home 

at night when stopping by bakery, cleaners, and picking up the youngest 

daughter at dancing school! All on a CRT. 

Most of us are not going to be quite so constrained in our life 'times, 

let alone the next 14 years to 1984. But steps are being taken to.increase 

thedaily exposure of clerical and professional alike to the requirements 

of the computer. At the savings and loan where I deposit my wife's pay 

checks the tellers work their. 8 hours punching a keyboard tied to a cen-

tralized computer for every withdrawal or deposit. At the Lawrence 

Radiation Laboratory in Berkeley we have a clerk who alphabetizes our 

preprint mailing lists with a light pen- -she's thrilled. She can only do 

Engelbart, Douglas C., and William K. English, "A Research Center 
for Augmenting Human Intellect, "in Proceedings 1968 Fall Joint Com-
puter Conference, Vol. 33, Part 1, pp. 395ff. (A duller paper for an 
exciting project can scarcely be found. For many of us who saw the 
demonstration in San Francisco, it was the 21st century brought dra-
matically before us in tingling reality.) 
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it a half an hour at a time because that's all the time we can get at the 

console. We have made the first steps toward initially keyboarding a 

report on a console with a display scope, having the editor edit it on that 

scope, then sending the magnetic tape for composition on a Control-Data 

6600 CRT, or on a Stromberg -Carison 4060 (computer to microfilm). 

Working day by day in information activities with computers is 

already an exciting reality for many people. The excitement is contageous 

when a computer begins to do a few of the things you have been sweating 

out it would. It's platitudinous but inescapable that more and more of 

us are going to be cooperating hour-by-hour with computers in the 

information business--in science and technology, in the arts and- humanities. 

You can't take you computer to bed with you, as you might a cuddly 

microfiche reader, but you can warm up to it. 

Stopfighting it, stop resenting it. Get on friendly terms with your 

computer. All information packages will become computer system sub-

routines. Become sympathetic ally understanding, establish an empathetic 

cooperation. You will be pleased with the response of your computer to 

this humane approach. As long as you look upon your computer as a 

• solid-state monster, it will react like one: recalcitrant if not belligerent, 

áoldly unresponsive. As the girls say, when rape is inevitable relax. 

and enjoy it. 

In the next 44 years, by 1984 you might really get to like it, more 

so in the 44 years after that. By then it will be 1.998. And that's the year 

to watch for--it will be only two years short of 2000 A. D. 
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This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting on 
behalf of the Commission: 

Makes any warranty or representation, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information, 
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or 
Assumes any liabilities with respect to the use of, or for damages 
resulting from the use of any in formation, apparatus, method, or 
process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" 
includes any employee or contractor of the Commission, or employee of 
such contractor, to the extent that such employee or contractor of the 
Commission, or employee of such con tractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 
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