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EDITORIAL 

WARNING: TECHNOLOGY ISSUE I ISSUES IN TECHNOLOGY 

This is an issue about th e relationship between communications technology and 
social change . Since computers, particularly small , cheap computers, are cu rrently at the 
forefront of new developments in communications technology, the maj ority of the articles 
concern the use and misuse of computers in information and communications systems. 

For example, operations researcher Stafford Beer attempted to install a distributed 
production-monitoring system in Chile which would have given workers and the government 
cooperative control over the production processes. The history of the CYBERSYN project 
and Beer's perceptions of it are detailed in "Stafford Beer: the Untechnocrat and his Liberty 
Machine ." Beer's dream of a viable cybernetic system for regulat ing the Chilean economy 
was abruptly terminated by the coup which topp led Allende's government and the Chilean 
socialise experiment. 

This article opens the debate about the degree to which an appropriate technology 
can influence social change. The design for CYBERSYN had been developed some years 
before Beer found a government wi lling to put it into action . Even in Chile, where the social 
cli mate was inc lining to the idea of increased workers' p.I' rticipation , the CYBERSYN system 
could facilitate collective action only to the degree that the managers and politicians permit
ted it to do so . 

Thc design of CYBERSYN was decentralized: the data in the system was to be dis
tributed widely and the programs were to provide for maximum local control of decision
making about production . Beer, and others, have theorized that th e distr ibution of data 
processing through small computers and decentralized co mputer networks could help 
distribute power in a society, and give people more contro l over their own lives by giving 
them more control over information. If, for example, TV sets cou ld be turned into com
puter terminals and connected to a data bank over the telephone, linking thousands of 
people in a computer network ... the result, unfortun ately, migh t be something like Prestel, 
the "home information appliance" that the British Post Office is putting Out on the market 
this year. Although the techno logy of Pres tel is capable of enabling a people-to-peop le com
munications system and in formation exchange, the soc ial context of its use does not permit 
the system to live up to its potential. Instead, this system is on ly minimally interactive, 
giv ing its subscribers the opportunity to choose information items from a menu prepared 
by official Inform ation Providers. As explained in "The Home Information App liance: an 
Introduction to Prestel," the limitations of this system come not from the technology but 
from its administration. 
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A more optimisti c point of view is put forward by John Garrett and Geoff Wright 
in " Micro is Beautifu l," in which th ey discuss th e liberatory po tential of microprocessors at 
some length . To this Al an Camp bell replies: "Hard Ch ips." 

In "Design Principles for an Informatio n System" the people at The. Communi ty 
Memory Project outline some social and technical parameters for a community communica
ti ons system which would be managed and maintained by its users. The inclusion of a 
requirement fo r co-operative communiry administration of this system makes it radi cally 
different from Prestel, which is administered by a government commun ications monopoly. 

Information nctworks such as Pres tel and Community Memory , wh atever their 
differences in social protocols, are made possible in part by co mmunications techn ology 
that was originally developed for the military . As Pau l Baran points out in "Some Perspec
tives on Networks: Past, Present , and Futu re ," it certainly might be possible to use thi s 
techn ology in a people-to-people communications network , and he suggests that co mputer 
hobbyists will lead th e way in this effort. M. E. D. Koenig, on th e other hand , suggests 
actually su bstitu ting computers for weapons in "The Toy Theory of Western History ," 
on th e grounds that th e development of more and more elaborate weapons is the result of a 
frustrated desire to play with toys. He fee ls that computers would be an adequ ate substitute. 
These two proposals, modest and immodest, add some new twists to the examination o f the 
relati onship between technology and soc ial change. Not only could a technology developed 
for the mil itary be pu t to progressive social use , bu t it could even supplant the military 
entirely. 

In th e debate around th e relati onship between technology and society , the real issue 
is th at o f control. The use of a given technology depends on who co ntrols it: it is th e control 
of technology th at determines its use, rath er than the use of a technology determining its 
co ntrol. In communications systems, small computers are becoming both cheap an d effec
tive; whether ordinary people wi ll take control of this technology and determine their own 
uses fo r it or whether its uses will be decided mainly by business and government interests 
is a question deserving considerati on now and action soo n, before it's too late. (See also the 
review of " Electronic Message Systems" and the report, "Computer Hobby i ts Begi n to 
Organize . ") 

For our part , we'd like again to invite our readers to take co ntrol of thi s J ourn al! 
The two articles in this edition of " Feedback, " and the report on the NEX-US Directory, 
are particul arly welcome since they DON'T deal with co mpu ters. The next issue of th e 
J ournal will include some articles on community info rmation networks and th e growing 
phenomenon of 'networking.' So: let us hear from you, before the 4th of Ju ly. 

- Sandy Emerson 
Editor 

The Journal of Community Communications 
c/o Vill age Design 

P.O. Box 996 
Berkeley, CA 94701 
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FEEDBACK 

IN DEFENSE OF BAY AREA ALTERNATIVE LEARNING 
NETWORKS 

by Bart Brodksy 

A number of us at Open Education 
Exchange read and were disappointed with 
Ljuba Zharska's article critiquing adult 
" learning exchanges," or " free universi
ties," as they are more commonly called, in 
the Bay Area, (Journal of Community 
Communications, Fall , 1978,) As founder 
and Co-ord inator of the Exchange, and as 
one of Ljuba's interviewees, I ' ve taken it 
on myself to distill some of our complaints 
into this brief rebuttal. My object here is 
not to issue a point-by-point correction, 
but. hopefully to give your readers a more 
complete perspective on the state of the 
alternative education movement, and of 
Bay Area institutions in particular, 

It was obvious to a number of us that 
Ljuba in her article was trying to foist her 
own conception of community activism and 
institutional responsibility onto the "learn
ing exchange"model as she defined it. 
Free universities and learning exchanges 
come in all shapes and sizes -- some based 
on university campuses, others 
community-based; some supported by stu
dent fees. others supported by grants from 
foundations and even large corporations; 
some polit ical, others couldn ' t care less, 
What we have in common is a dedication to 
the ideals of intellectual freedom, cultural 
exploration. and community , rather than 
state, control of educational possibilit ies, 

Ljuba indicts alternati ve schools for 
their " narrow, individualisti c direction," 
taking all too lightly our function in helping 
individuals " to make daily life hea lthier, 
cheaper, less boring, less lonely," Let 's 
not forget that free uni ve rsit ies operate pri
marily under an educational charter; they 
never were intended to become substitutes 

for direct political organization and activ
ism, The failure of modern social and pol
itical institutions to serve democratic and 
humanistic needs is our collective responsi
bility, not the failure of learning exchanges 
to generate political leadership, If free 
universities did nothing more than to help 
some of us "survive," that in itself would 
be a Significant contribution, Can even this 
much be said of our state- controlled edu
cational institutions? 

Ljuba's fragmented perspective on the 
f ree university movement stems from her 
limited experience, and from her attempt to 
generalize by extrapolating from only three 
examples -- Open Education Exchange, 
Lav nder University (primarily gay and les
bian oriented), and Orpheu~ Currently , 
there are no less than seven well
establ ished Bay Area alternative Universi
ties catering to specific aUdiences, These 
include Communiversity (a true "free" 
university in the Haight and Sunset area, 
where teachers teach unpaid and students 
attend tuition-free); the Bay Area Socialist 
School (primarily Marxist- oriented political 
classes); the Berkeley Holistic Health 
Center (disseminating alternative and com
munity healthcare information); and Brea
kaway (very low-cost, women-only feminist 
activity and awareness classes). Different 
schools cater to different audiences, Some 
are more overtly " political " or issue
oriented than others, However, all of us 
have had some impact in disseminating pro
gressive and new age values through out 
the general community, Of these loca l 
alternati ve schools, the Open Educati on 
Exchange is probably the most " main
stream," But I say this neither as an apol-
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ogy nor a boast. It is precisely our 
widespread acceptance that permits us 
greater dissemination of the ideals and 
techniques propagated in such classes as 
"paralegal skills," "women's rights in 
divorce," "holistic health, I I "do-it
yourself auto and home repair," "alterna
tive energy systems," and more. 

We strongly disagree with Ljuba's 
conclusion that "the possibility of present
day learning exchanges developing into 
genuine educational alternatives is doubt
ful, at least in the near .future." Free 
universities and learning exchanges, some 
200 strong throughout the nation, are 
affiliated through a loose national network. 
We are asserting ourselves as a significant 
educational force, and there is a growing 
recognition of our contribution. Traditional 
adult schools, not only throughout Califor
nia, but throughout the United States, in 
Canada, Europe, and even Australia, seek
ing to broaden their scope and structures, 
have contacted us asking for more informa
tion and samples of our catalogs. 

Open Education Exchange Co-
ordinator Janet Geis and I sympathize with 
Ljuba's specific critique of our organization 
as lacking in "classes with rigorous intellec
tual or political content." Ljuba failed to 
credit us with first pointing this out 10 her 
during our interview. Our mini-class for
mat is but one of many possibilities; we do 
what works best for us, given our current 
financial and organizational limitations. We 
do make a point to offer a number of politi
cal and activist classes each year, even 
though we always lose money because of 
their limited student appeal. Yet, despite 
the fact that the general community seems 
far more excited by disco dance lessons 
than alternative energy sources, communes, 
or community organizing, it has always 
been our editorial policy to make space in 
our paper for community action informa
tion . We have given free space to the Free 
Clinic to publish their Community Switch
board Directory, and we have also given or 
traded for editorial space or advertising with 
Plexus, North Country Star, City Miller, the 
Ecology Center, Bay Area recycling centers, 
and others. ;n fact, we offered Ljuba, dur
ing the course of our interview, free edi· 
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torial space to her in conjunction with her 
work for Abalone Alliance. Ljuba 
apparently chose to ignore this offer -- a 
chance to reach our readership of over 113 
million local residents -- while criticizing us 
for "serving the same old stuff to the same 
people." Ljuba, our offer still stands. 

Most recently, the Open Education 
Exchange staff has been working to enlarge 
our newspaper. If we can generate 
sufficient revenues by accepting local 
advertising, we will be able to make addi
tional space available in our newspaper for 
community announcements and interviews 
with local organization leaders. In the 
meantime, we're working as many as 80 
hours a week just to break even. 

We are doing our damnedest to make 
the Exchange a viable progressive education 
alternative. For the present, we would 
appreciate more constructive criticism, not 
more counterproductive, nihilist radical 
rhetoric. 
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WHAT IS A BROADCAST INFORMATION SYSTEM? 

by David Slada/sky 

While completely in agreement with 
the sentiments expressed by Sandy Emer
son in her introduction to Volume III 
(I 978-79), I feel that the imprecise use of 
certain terms could block effective com
munication. The dangers are polarizing 
groups which in fact have common 
interests or yielding certain valuable con
cepts to the establishment media without a 
challenge. Sensitivity to this problem is 
shown by use of the term "broadcast" in 
quotes in the introduction, but further 
clarification is needed if this term is to be 
used meaningfully. 

Three terms which define crucial 
parameters of a community information 
system are used in the first paragraph of the 
introduction~ they are " noo~hierarchical , " 
"interactive," and ubroadcast." The first 
two terms are presented as desirable pro
perties of an information system and as in 
opposition to the last. 

Examination of these terms may clar
ify their meaning and the relationships 
among them. The verb "broadcast" is 
defined as "to spread (information, etc.); 
inform many people of" (Webster, 1976). 
This certainly fits the functions of a com
munity communications system. A broad
cast system can be either non -hierarchical 
and interactive as in a conference phone 
call or a CB radio interchange, or hierarchi
cal and non-interactive as in a typical radio 
or TV broadcast. 

The crucial distinction is identified in 
the second paragraph: Do people have con
trol over the content of the information 
they receive? Whether the information 
comes as a radio or TV broadcast or 
through a computer network is irrelevant 
for the purpose of this definition. The 
communication is either available to all 
(who wish to receive the broadcast) or it is 
restricted to a pre-selected subset of 

persons (point-to-point). People can con
trol their information inputs in two ways: I) 
eliminating those items they do not want; 
2) getting those items they do want. If 
information they want is included in a 
broadcast, then they can achieve the second 
by doing the first. Making sure that the 
information [S broadcast involves the ques
tions of interaction and hierarchy. Explica
tion of these concepts is beyond the scope 
of this note, however. 

The broadcast of information can 
undermine secrecy and the use of informa
tion as a mechanism of control. Just 
because the establishment media has 
debased the broadcast system, by imposing 
a strict hierarchy which eliminates interac
tion and actually promotes secrecy, is no 
reason to yield the term "broadcast" to 
them. Likewise, there is no need to apolo
gize for the Journal of Community Com
munications being a broadcast communica
tion. It is also interactive and non
hied rchical [ would argue, however, that, if 
anything, a truly non-hierarchical and 
interactive community information system 
must be a broadcast system. So let's not 
allow the mechanics of computer-net vs. 
radio-net vs. journal to cloud the true issue 
of whether individuals select for themselves 
the information they receive. Our responsi
bility is to demonstrate the true advantages 
of a broadcast system in informing the 
community, and thereby illustrate the 
debased nature of the establishment media. 

References 
Webster, Noah. Webster's New Twentieth 
Century Dictionary of the English 
Language. USA: World Publishing Com
pany, 1976. 

Emerson, Sandy. " An Introduction." The 
Journal of Community Communications, 
1978, III (I) , 4-5. 
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STAFFORD BEER: THE UNTECHNOCRAT AND HIS 
LIBERTY MACHINE 

A Review of the CYBERSYN Project 

by Tom Alhanasiol< 

Source Documents: 

"Cybernetic Praxis in Government" in PLATFORM FOR CHANGE by Stafford Beer. London: 
John Wiley and Sons, Ltd., 1975. 

"Cybernetics in Government: Experience with New Tools for Manage~ent in Chile 1971-1973 . 
In CONCEPTS AND TOOLS OF COMPUTER-ASSISTED POLICY ANALYSIS by Hermann 
Schwember. Basel: Birkhauser Verlag, 1977. 

Despite their negative public image, 
computers and other information technolo
gies have potential beneficial uses which are 
both numerous and striking. Unfortunately, 
attempts to use them in this way are rare. 
The CYBERSYN project, conducted during 
the short 34 month period that the Allende 
government was in power in Chile, is prob
ably the most ambitious attempt to date to 
use a computerized telecommunications sys
tem as an integral part of a strategy of social 
transformation. CYBERSYN'S story is par
ticularly interesting both for the sophistica
tion of Stafford Beer's design, and for the 
attempt to implement it during a period of 
great volatility in Chilean society. 

It is no accident that computer tech
nology is distrusted by so many. The rapidly 
developing electronic battlefield, the rising 
rate of unemployment (in part due to auto
mation), and the terrifying extremes of sur
veillance and control, which the "microcom
puter revolution" so easily allows, are clear 
grounds for pessimism. The potential of 
information technology to support new and 
liberatory social forms could easily be passed 
by in the blind dynamic of our civilization. 
The possibilities are all too clear. Computers 
are currently enmeshed within, and support, 
oppressive .nd exploitative social institu
tions, and are increasingly identified with 

those institutions. [n Chile after the coup, 
the same kind of computer technology that 
the designers of CYBERSYN had hoped to 
integrate into the process of social recon
struction was taken over by D[NA -- the 
Chilean secret police. 

It is a simple matter to point to the 25 
cents per hour that Asian women are paid to 
assemble integrated circuits, or to the infor
mation retrieval systems deployed in the 
service of the police and credit bureaus. It is 
much more difficult to point to uses of com
puter technology that prefigure other, more 
fluid and less desperate ways of conducting 
human affairs. [n this regard computer tech
nology is distinct from other elements in the 
potential, post-capitalist industrial mosaic. 
Solar photovoltaic cells, urban aquaculture 
systems, and other more "conventional" 
alternative technologies come to us either as 
long suppressed or recently invented benign 
possibilities. None has the history of, or 
potential for , abuse that computers so 
strongly call to mind. 

It was thus with great curiosity, and a 
desire to be enlightened, that I investigated 
CYBERSYN (a contraction of the words 
"cybernetic" and "synergy"), which [ first 
found described in the last sections of Beers' 
PLATFORM FOR CHANGE. CYBERSYN 
was no mere computer project, but the 
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name given to a system by which the entire 
national economic life of Chile would be 
planned and coordinated. The concept of 
CYBERSYN combined a highly refined 
notion of cybernetic efficacy with a (as we 
shall see, ambiguous) sensitivity to the 
development of workers control. It is not
able tbat CYBERSYN, as well as all of those 
popularly initiated activities which had 
developed in the absence of the traditionally 
repressive state, was immediately terminated 
after the coup. That the coup occurred 
largely as a result of actions which the 
United States took to "destabilize" the 
Chilean situation is now well known, as are 
the activities of the transnational corpora
tions and the C.I.A. It is against the back
ground of these events that CYBERSYN 
must be considered, for it was no accident 
that a government which aligned itself with 
socialist revolution was the first to become 
interested in Beers' proposals for the 
"metasystemic redesign" of the institiutions 
of social production . 

THE LONELINESS OF THE LONG DIS
TANCE PLANNER 

What is needed is structural change. 
Nothing else will do. But this cannot 
be heard by people who regard the 
structures as given -- because of 
subroutines in their cerebral computers 
... the maintenance of the structure 
has become an end in itself. 

The more that I reflect on these facts, 
the more I perceive that the evolution
ary approach to adaptation in social 
systems simply will not work any 
more. Evolutionary systems in biol
ogy, which do work, always embrace 
structural change: this turns out to be 
what evolution is about. Adaptation is 
not obtained by overloading ... the con
trol system, which is the only solution 
that society currently has. It has 
therefore become obvious to me over 
the years that I am advocating revolu
tion. 

-- Stafford Beer (PLATFORM FOR 
CHANGE - 35) 

The particular shape that CYBERSYN 
took was largely the result of the ideas of 
Stafford Beer, who waS called in by the 

Chilean government to be the main consul
tant on the project. Beer is an interesting 
case. It's not, let 's face it, every day that a 
former president of the Operational 
Research Society of Great Britain and of the 
Society for General Systems Research in the 
United States declares that he is a revolu
tionary. 

Actually, Beer's radicalism is 
ambivalent, and the application of systems 
theory to human society is anything but an 
obviously positive development. In Chile, 
where Marxist analysis of one sort or 
another was the dominant theoretical 
influence, the implementation of Beer's 
cybernetic analysis took on a different form 
than it would have had in Euro-America, 
the heartland of technocracy. Not that Beer 
is just an average systems analyst. He's not. 
Even before his experiences in Chile he 
began his unorthodox radicalization. Work
ing as a management consultant to the cor
porate and governmental bureaucracies of 
the capitalist world had already convinced 
him of the need for basic social change, 
though it had by no means taught him how 
that change might come about. 

Beer was a pioneer in the 'science' of 
rational management. He may have 
developed his ideas while consulting to the 
sam social classes that were later to sabo
tage the Chilean project, but his inspiration 
came from nature, not politics. Many of his 
most interesting ideas are drawn by analo
gous reasoning from the structure of the 
human organism, which he takes to be the 
paradigm of all that an organization shou ld 
be. He is an honest man , and thus did not 
repress his perception, or stop his analysis, 
when it became socially inconvenient to 
proceed. This perhaps is why in his w()rk the 
methodology of cybernetics seems to expose 
its own limitations, and why he could come 
to see Chilean ideas for workers participa
lion in the management process, though 
they were not part of his original concept, as 
fully compatible with his ideas for the reor
ganization of Chilean society. 

Norbert Weiner, the founder of cyber
netics, called it the science of control. Beer 
thinks that this was an unfortunate choice of 
words and redefines it as "the science of 
effective organization". He would like to 
think that organization, at least those aspects 



of organ ization to which cybernetics 
addresses itself, is socially neutral. Having 
spent his life trying to rationalize the anar
chy of the capitalist market, he nonetheless 
talks of management, and of "effective 
organization" as if they were independent of 
particular SOClelies. He calls for the 
"redesign" of society, and insists that " We 
have to devise a plan for gelling from here 
to there as quickly as possible. History and 
philosophy bear upon that plan. All that 
bears upon the design of the optimal system 
is -- science". 

(PLATFORM FOR CHANGE - 199) 

If we are to understand the designers 
of the CYBERSYN system and what they 
thought that they were doing, it is impera
tive to recognize the technocratic reduction
ism that underl ies this last statement, and to 
recognize it without ignoring the kernel of 
truth wh ich it nevertheless contains. The 
designers were no simple-minded group of 
Machiavell ian bureaucrats intent upon creat
ing the ultimately rationalized state-socia list 
society, (though they were afraid that they 
wou ld be portrayed as such). They were 
variously engineers, psychologists, Marxists 
and bureaucrats, and they were implement
ing a project th at was intended to I ) rapidly 
increase the efficiency of the nationalized 
sectors of the economy, 2) st rengthen this 
economy against the onslaught of the CIA
financed right wing of Chilean society and, 
3) allow for the development of an organ iza
tional context which would permit greatly 
expanded popu lar part icipa tion in the 
management of the economic life of Chilean 
society. 

Hermann Schwember, who was a 
member of the CYBERSYN team, states 
that "The first problem was that no 
defin ition of participat ion ex isted which 
could be acceptable to all pol itical groups 
involved. The different alii tudes varied from 
those sponsoring a utopian form that should 
involve everybody in everything to th ose 
who wou ld have preferred some minor con
cessions to workers by accepting some for
mal representation in some of the boards or 
commillees." (POLlCY ANAL YSIS-I32) 

The dominant notion seems to have 
been that once it was decided what policy 
was to be followed (a decision which would 
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ultimately be made by the standard forms of 
representati ve government), the communi 
cations systems of CYBERSYN would allow 
those policies to be implemented with max
imum efficiency and maximum loca l auton
omy. CYBERSYN, in its turn , would be the 
result of the cybernet ic principles of 
"effecti ve organizat ion". Beer here makes an 
assertion which clea rly distingu ishes him 
from the average systems scientist: that 
design should stri ve not for "optimization", 
but for "viabi lity". (This is, incidentally, a 
reali zation not uncommon to those who 
have carefully observed natural 
phenomena.) 

Viability is associated with the overall 
abil ity of th e system to su rvive and 
evolve harmoni ca lly in a dynamic 
environment, while opt imality requ ires 
for a very complex system that it be 
permanen tly cornered into compa tible 
ex treme values of some coordinates 
with the frequent risk of all kinds of 
osci llations in other identifiable and 
non-identifiable coordinates. 

(POLICY ANALYSIS - 84) 

The viable system that CYBERSYN 
took for a mode l was the human organ ism 
itself. The human organism is "viable" 
because, to use the term of the Ch ilean biol
ogists H. Maturana and F. Varely, it is 
"autopoietic". It has its own organ izat ional 
structu re as its homeostatic variable. It was 
hoped that the productive life of human 
society could be made to exhibit the same 
characteristics by construct ing an electronic 
nervous system that wou ld support all of 
what radical ecologist M urray Bookchin has 
called the "cell tissue" of society within one 
dynamic totality. 

There is more here than the mere 
desire to modernize the management pro
cess, more even than the demand of the 
frustrated planner to be free of the con
st raints of capitalist ossification. Modern 
technology has the potential to support large 
and complex societies, such as ours, with an 
interactive and non-hierarchica l network of 
communications links. Eventually, we could 
develop tools that wou ld facilitate global 
coordination and planning without either 
requiring or justi fyi ng cen tra lized con trol or 
" separate managerial class. In a con text of 
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social transformation such as existed in 
Chile, it was possible to envision the imple
mentation of the first, primitive version of 
such a global information system. This was 
the significance of CYBERSYN. 

The problem for Beer, and for many 
of the otber designers of CYBERSYN, was 
to develop methods of organizing production 
that would allow decisions to be made at the 
most appropriate social level, be this level 
the individual shopfloor, or the national. 
planning process, or some level in between. 
They referred to the levels, using a cyber
netic term, as the levels of social recursion. 
It was to the relationship between levels of 
social recursion that the designers addressed 
themselves. Only a system that preserved 
the automony of the individual levels, and 
yet linked the whole society together when 
this was appropriate, could meet the design 
goal of viability. 

The notion of recursive organization is 
of more than academic interest. It is closely 
bound up with the notion of individual and 
local autonomy, and was explicitly seen by 
the designers as an alternative to the 
'irrelevant dichotomy" of centralism and 
decentralism. "No viable system can be 
rigidly and completely controlled from- a 
central unit, on the ODe extreme. No viable 
system can, on the other extreme, [do 
without] some form of central control in 
order to monitor the system performance 
and the environment evolution." (POLICY 
ANALYSIS - 85) 

This is crucial, and demonstrates the 
relevance of the Chilean experience to con
temporary concerns. While Schwember's 
equation of systemic coordination with "cen
tral control" is politically revealing, it is clear 
that the necessity of coordination is the real 
issue. This is the importance of systems 
such as CYBERSYN. They can allow high 
degrees of local autonomy, and thus diver
sity and resilience, while at the same time 
allowing global coordination, the need for 
which is usually forgotten by advocates of 
decentralism. Within the Chilean context 
the most important immediate implication of 
the recursive form of CYBERSYN was that 
its implementation in no way came into 
conflict with the self-activity of the Chilean 
working class. It seems inevitable that some 
conflicts would have arisen had events nol 

been overtaken by the coup, but it would be 
a serious mistake to take this to mean that 
the interests of the revolution, and the plans 
of the designers, were entirely without 
congruence. 

The Chi lean revolution was strongly 
characterized by a movement of workers ' 
participation and control. This movement 
was an expression of the Same deeply rooted 
political consciousness that expressed itself 
in the election of the Allende government, 
but was by no means limited to the mechan
ics of the electoral process. This must be 
stressed to avoid the misconception that the 
Allende government was bringing workers 
control into existence by governmental 
decree. In some cases this waS true, but it is 
much more accurate to stress that the 
Allende government, by not defending the 
interests of international capitalism, allowed 
the self-initiated activities of the working 
classes to develop in the relative absence of 
state repession. A study carried out in the 
last six months of the Popular Unity govern
ment by two economists showed that the 
strongest influences upon the degree of 
worker participation in management were all 
political in nature and that technological 
complexity did not, in itself, constitute a 
barrier to that participation. In fact, 

.) The study found that the factories 
where workers were mobilized prior to 
socialization and more actively 
involved in the process of the factory 's 
passage into the "social area" were the 
factories with the highest level of 
worker participation. Factories which 
were socialized through a bureaucratic 
decree or with little worker involve
ment had lower levels of worker parti
cipation after socialization. (Zimbalist 
and Petras) 

A key fairy tale in t.he ideological arse· 
nal of capitalist society is that a managerial 
class is necessary for the sucessful operation 
of complex, highly technological enterprises. 
The experience of succesful workers control 
in Chile and elsewhere indicates that this is 
mere mythology. The purpose of the 
CYBERSYN project was consistent with the 
self-motivated actions of the Chilean work
ing class in that an aspect of its purpose was 
to render workers participation and control 
increasingly effective by constructing a tech-



nological framework for the self
management of society. It was the belief of 
the designers that the "management princi
ple" could be effectively dispersed 
throughout society with the proper educa
tion and the proper organizational frame
work. While they, particularly Beer, seem 
naive in terms of their understanding of the 
political realities that confront the imple
mentation of a socially enabling form of 
communications technology, and while they 
stop short of supporting the full empower
ment of the working class, it would be 
unfair to characterize the impact of a system 
such as CYBERSYN as anything but an 
advance over traditional ways of viewing 
social planning and coordination . 

THE LIBERTY MACHINE ITSELF 

This old world was character
ized by the need to manage 
things -- stone, wood , iron . 

The new world is characterized 
by the need to manage com
plexity. 

Complexity is the very stuff of 
today's world. 

The tool for handling complex
ity is ORGANIZATION. 

(PLATFORM FOR CHANGE 
- 15) 

For Beer, the "management crisis" is 
not an inevitable consequence of the 
exploding complexity of modern industrial 
society, but rather a result of the strangula
tion of society by bureaucratic institutions. 
Beer had long proposed to anyone who 
would listen that an experiment should be 
done, and that his principles of rational 
organization be given a chance. He got no 
.takers until Chile. These principles, as we 
have seen, refer primarily to the structure of 
"viable" systems, and imply the use of 
modern communications technology only in 
that this technology is necessary to support 
the forms of social organization which Beer 
considers viable. 

The computers, then, were merely 
tools. They cannot be, and at no time were 
thought by the designers to be, substitutes 
for the changes in social relations which 
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constituted the core of the redesign. Com
puters were, however, felt to be essential to 
the successful implementation of the 
CYBERSYN system because they allowed 
the vast amounts of information which 
characterize complex modern societies to be 
filtered and processed in such a way as to 
make them comprehensible to mere 
humans. 

In cybernetic terms, the CYBER
STRIDE programs were designed to attenu
ate the "variety" of the external world so 
that only the significant aspects of the 
processes being monitored were ever 
reported to the humans who had to deal 
with the outputs. The analogy with the 
human organism is key here: the autonomic 
nervous system controls and tracks the 
mechanisms of the human body, such as 
the heartbeat and breathing, which allows 
higher faculties to function free from per
petual preoccupation with the mechanics of 
life. Beer is clear: 

Above all, we would use our cyber
netic understanding of filtration to 
deploy computers properly as quasi
intelligent machines, instead of using 
them as giant data banks of dead 
information. That use of computers, 
taken on its own as it usually is, in 
my opinion represents the biggest 
waste of a magnificent invention that 
mankind has ever perpetrated. It is 
like seeking out the greatest human 
intellects of the day, asking them to 
memorize the telephone book, and 
then telling them to man 'Directory 
Inquiries' at the telephone exchange". 

In practice, this meant that the human 
ability to assimilate graphic representations 
of information was combined with a mode 
of processing appropriate to the monitoring 
of production processes. The outputs of the 
CYBERSTRIDE programs were primarily 
graphic. They used outputs such as 
quantified flow charts, in which the thick
ness and color of the flow lines were used 
to indicate the relative quantities and 
characteristics of the flows, for example of 
raw materials, through the areas being 
monitored. Variable levels of resolution 
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An example 0/ a quantified /low chart: thickness 0/ the lines is proportional to the 
productive capacity. Productivity is indicated as the level within boxes; a bOllleneck 
process is highlighted at A. OutpUls (customers or other producers groups) are listed 
as Clto CU . -- Beer. Plal/orm/or Change. p.434. 

were also available, so that a box represent 
ing, say, steel production, cou ld be seen 
alternatively as three boxes representing 
different forms of steel production, or three 
different kinds of steel, or steel to be 
exported to three different countries. 
CYBERSTRIDE thus avoided the worst 
abuses of quantification by display ing quan
tities relative to each other, mutually 
defined and defining, and free of the mean
ingless precision which usually characterizes 
aggregated measurements. 

Moreover, CYBERSTRlDE cou ld 
present any process in a number of 
different ways. Any process could be said to 
have a POTENTIAL representing the larg
est magnitude that it might reach under a 
speci fic set of normative goa ls, a CAPA
BILITY, wh ich refers to the most that can 
be expected of it under existing conditions, 

and an ACTUALITY, wh ich represents rea l 
exi:;ting levels of production. Each of these 
states could be calculated in a dimension
less way (as a quantity between 0 and I ), 
and then displayed graphically to expose' 
different aspects of the process under con
siderat ion. Operational monitoring could 
thus be made to correspond to the precise 
aspect of a process that was of interest. 
Planning would also be fac ili tated by the 
ease with which relevant information could 
be displayed. Tactica l planning, for exam
ple , wou ld concentrate upon the ACTUAL
ITY of a process, while long term planning 
would tend to focus more upon the 
POTENTIALITY of various industrial sec
tors. 

The CYBERSTRlDE programs were 
designed to report on ly that information 
which was statistically significan t. and thus 
avoid flooding the outputs with reports 
which essentially meant on ly "no change": 



When a new value for any index is 
computed, CYBERSTRIDE looks at it 
in terms of the recent history of that 
index ... this is what I meant when I 
spoke of computers as quasi
intelligent machines. CYBERSTRIDE 
throws off the huge component of 
variety that has no meaning, because 
it represents a chance fluctuation. It is 
at once alert to significant changes, 
focusing on them an analytic eye, and 
capable of estimating on the strength 
of that analysis what will happen next. 

(PLATFORM FOR CHANGE - 444) . 

These features, combined with the 
real-time collection and display of informa
tion that modern technology makes possi
ble, formed the technological basis of the 
experimental Chilean production control 
system. Special rooms, known as Opera
tions Rooms, were designed which allowed 
decision makers to have immediate access 
to the outputs of the CYBERSTRIDE, and 

of its companion FUTURES system. This 
FUTURES system was based upon the 
modeling techniques of J.W. Forrester, of 
"WORLD DYNAMICS" and "LIMITS TO 
GROWTH" fame. It was used to provide on 
the spot projections of various components 
of the economy with the goal of facilitating 
dynamic analysis. Together, these tools pro 
vided an environment which encouraged 
both long-term planning and real-time coor
dination . 

But perhaps the most important aspect 
of the CYBERSTRIDE system was the 
multi-leveled, "recursive" nature of its 
design. The programs themselves were in 
no way geared to centralized control of a 
national economy, being as suited to the 
monitoring and analysis of an individual 
workplace as they were to an entire 
national, or even global economy. While 
data about all sectors of the national 
economic life were automatically drawn 
upward by the nervous system of the 
CYBERSYN, this process waS not unmodu
lated, and was implemented with the expli
cit purpose of protecting local autonomy 
while it allowed global monitoring and plan
ning. 
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For example, if the production of a 
particular factory began to fall off, this fact 
was not immediately reported upward to the 
next level of social recursion , but was first 
reported only to the committees responsible 
for the management of that factory itself. It 
was only after a perturbation had gone 
uncorrected for a longer period of time that 
it would be reported upward. Thus each 
sector of the economy was able to remain 
linked to the ones immediately above and 
below it without being so strongly tied as to 
render impossible any real degree of local 
autonomy. Each sector, too, might monitor 
aspects of its own mechanism that would be 
of no interest within a more global aggre
gate, but which were important within the 
local environment. 

The ultimate realization of the poten
tial of such a system can only come after a 
period of protracted experimentation and 
refinement. This, of course, was never pos
sible in Chile. The only complete Opera
tions Room that was ever constructed could 
not be fully computerized due to parts 
shortages caused by the economic blockade 
of the Chilean economy by the U.S., and 
the coup occurred long before a number of 
other planned computer centers could be 
finished. Some exploration of the potential 
uses of these kinds of management tools 
within the context of workers self
management did, however, occur, and the 
results tended to be quite positive. 

Schwember, a former member of the 
CYBERSYN team, has done us the service 
of summarizing the lessons of workers par
ticipation, from the point of view of the 
designers, and also of revealing the true 
attitudes of the CYBERSYN team towards 
authentic workers control. 

It is feasible to teach in a short period 
enough about the principles of organi
zation of viable systems and their 
basic mechanism to workers, even if 
their general education is very 
10w .. . They can effectively understand 
the process of decision making and 
the importance of the ancillary tools. 
They would even become easily 
confident in strange environments 
such as the operations room. 
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The cybernetic model of social recursion used in CYBERSYN. Note several 
revealing features : 1) the retention of the notion of a central government; 
and 2) the definition of the economy as a subset of the State. 

" Once a problem has been 
presented .. they are able to start a 
learning process of discriminating the 
basic issues f rom the technicalities 
that should be left to the experts. In 
the few cases where we could develop 
the process far enough, they came to 
not only respect the expert advice but 
to demand it. 

" The most difficult aspect is for those 
workers who participate in certain 
kinds of decision making to avoid 
confusion of their role. They tended 
rather easily to consider themselves 
invested with new power and show a 
strong bias to meddle in problems at 
various levels and areas. " 

(POLICY ANA LYSIS - 134) 



TECHNOCRACY AND REVOLUTION 

really am talking about social 
upheaval. When we think of young 
people as being in some kind of 
revolt, our image is often of drop
outs, hippies, cannabis-smoking and 
possibly murderous tribes. But what 
wou ld happen if the nice young 
computer programmers in dark suits 
and white shirts were the yeast of 
revolutionary ferment right inside the 
most established of Our formal institu
tions? It could mean a new kind of 
revolution . 

(PLATFORM FOR CHANGE - 285) . 

We know from Beers' post-Chi le writ
ings that he left the project a good deal less 
naive politically than he began it. Prior to 
Chile we were confronted with a man who 
seemed somewhat unaware of the true 
nature of the "social meta-systems" that 
dominate our society, and who clearly 
thought that the revolution he desired 
could be made by enlightened scientists and 
technologists. In the 450 pages of PLAT
FORM FOR CHANGE, the "advertising 
culture" is as close as he gets to' calling the 
beast by its proper name. I can testify from 
a careful reading that if the book had an 
index, the term capi talism would certainly 
not be found among the entries. 

After Chile we hear no more the 
confident assertion that the problems which 
face humanity " are not in eSSence 
economic or political problems at all; they 
are cybernetic problems. " (PLATFORM 
FOR CHANGE-32). He is no longer so 
naive. In 1973 we hear instead that " sci
ence and technology are driven forward 
towards a society of conspicuous consump
tion, since this is the only development that 
our economic machinery can countenance" 
(DESIGNING FREEDOM-55) 

After Chi le, Beer was denounced by 
former colleagues for working with the 
commies. This too, it seems, might have 
made him more able to see the obvious. 
But such did not occur, This is important 
because there seems to be something about 
the mode of discourse within which his 
arguments are framed that prohibits the 
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recognition of the particular social relations, 
and political /economic dynamics, of capital
ist society. Beer is an honest man, but 
honesty seems not to be the point. Neither 
is intelligence. What seems l]1issing from 
his cybernetic perspective is a basic respect 
for the qualitative aspects of the 
human/h istorical process. It is this, and not 
any ill -will, that truncates his understanding 
of social reality. 

He is certainly aware of the dangers 
that face us if we don ' t start doing some
thing differently. PLATFORM FOR 
CHANGE contains not only the sketch of 
the Chilean project, but also images of con
tinued enslavement and even of Apo
calypse. Computerized advertising, virtu
ally irresistible with its customized commer
cials, is much more likely to be imple
mented than the Liberty Machine, and Beer 
knows it. 

For Beer, the problem seems to be 
that science and technology are not in the 
hands of the people. He dreams of a day 
when we can use our powers to "do what 
we like". This, in itself, is a fine vision , 
But the expression it finds within an image 
of humanity refracted through the distort
ing lens of over-simplified sClent lstlc 
models is both dangerous and misleadi ng. 

Beer calls himself a revolutionary, but 
his notions of how change will come leave 
something to be desired. He st ill awaits the 
day when other scientists and technologists 
will awaken and return the control of sci
ence to the people. It is not surprising that 
he would take this position, for he believes 
as well that science is the force behind 
human historical development. He sup
ported the project in Chi le, incidentally, 
because it was "good cybernetics": 

Well, it is science and technology 
which , like it or not, shape the world 
TODA Y. While people are arguing 
amoung themselves, a new world is 
continuously and inexorably being 
forged by scientists, by technologists. 

(PLATFORM FOR CHANGE - 335) . 
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Since the rise of industrial capitalism, 
science and technology have been molded 
and developed according to the exigencies 
of the marketplace. The form that com
puter technology took, for example, was 
strongly influenced by the desire of the 
managers for better technologies of control. 
Automation was less a historically necessary 
process than a result of the logic of capital
ist economics. But never before has it been 
so true that the potential for liberatory 
technological advance is stifled and 
repressed by the representatives of the 
dominant social order. 

Con temporary cultural/political reality 
calls upon us to step beyond not only the 
hoary myth of the social neutrality of sci
ence, but the more recent penchant for 
scapegoating science for the predicament of 
humanity as well. Beer rails against this 
latter attitude, but seems oblivious to all 
that is valid in the criticism of scientific 
approaches to social concerns. He avoids as 
well the critique of contemporary social 
relations that could clarify the debate. He 
has shaken the belief in the inevitabity of 
"progress", and even come to see that sci
ence can be a tool for the perpetuation of 
suicidal, and otherwise undesirable social 
forms. But he is not equipped by his 
theories of social cybernetics to understand 
the complexity of the current social 
malaise. 

The problem is a deep one, and can
not be resolved within the metaphysics of 
the "system". The formalisms of cybernetics 
are the problem, for the categories of 
analysis which see "variety,\ "information", 
and "management", or any particular entity 
only to the extent that it can be described 
in these or similar terms, are not by any 
means categories adequate to the complex
ity of human social existence. To the extent 
that society is analyzable in such terms, it is 
comprehended on ly in its most formal 
aspects. Not that these aspects are 
irrelevant; they are not. Cybernetics is a 
powerful form of instrumental reason and 

is clearly on its own turf when it comes to 
operational analysis of the sort which led to 
the vision of the CYBERSYN system. But 
when it comes to social or polit ical reality 
(as it quickly does) systems analysis can 
only obscure our understanding behind a 
fog of inappropriate, and ultimately absurd 
pronouncements. 

Consider the following thought, found 
in the heart of Beer's evaluation of the 
Chilean experiment: 

I am pointing to the possibility that it 
is open to mankind at last to compute 
a set of organizational structures that 
would suit the needs of actual men -
as being at once themselves indepen
dent viable systems with a right of 
individual choice, and also members 
of a coherent society which in turn 
has the right of collective choice. Now 
one of the main issues identified was 
the issue of autonomy, or participa
tion, or perhaps I just mean liberty, 
for whatever element within whatever 
viable system. Then this means that 
there ought to be a computable func
tion setting the degree of centraliza
tion consistent with effective ness and 
with freedom at every level of recur
sion. 

.'# (PLATFORM FOR CHANGE - 428). 

A computable function? For deter
mining freedom? Beer is dealing rather 
lightly here with problems that have preoc
cupied reflective humans for thousands of 
years. And yet there is something to what 
he is saying beneath the mathematical mys
ticism. Beer is trying to tell us that we 
must not be naive, that there are real prob
lems to be resolved if we are to design a 
society where participation is possible on a 
global scale, and that we can solve those 
problems with the proper approach. Yet I 
cannot escape the feeling that in Chi le, 
workers "participation" in management 
meant a good deal less than I would like it 
to have meant. This too is prefigured in the 
technocratic approach which is evidenced 
here. After all, if there is a computable 
function then there must be someone with 
a calculator. It, finally, makes sense that 
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Beer, and the other members of the 
CYBERSYN team, believed in the ultimate 
necessity of a managerial class. No matter 
that the managers would only be the embo
diment of some "principle" of coord ination; 
the necessities that they perceived would 
have to come prior to the "participation" of 
the workers in the economic life of the 
nation. This is why Schwember was aggra
vated at the 'confusion" as to their role that 
the workers tended to have when consulted 
about various managemental decisions. In 
the end it is possible to propose a very sim
ple question; are the workers or the 
managers to decide when the desires of the 
workers, and of other sectors of the popula
tion, for autonomy and self determination 
have been satisfied? What if the workers 
decide that they would like to do away with 
the managers altogether? After all, such 
things are possible, especially with the 
development of aids for global self
coordination such as CYBERSYN. It is 
probably fair to say that such emphasis as 
there was in CYBERSYN on the implemen
tation of workers participation and control 
was a result of the political/cultural context 
of the project, and not of the cybernetic 
theory of viable systems. 

'"i""'!_"'1'11~~ 

In summary, the CYBERSYN project 
waS one of the most exciting 
computer/communications projects that has 
been performed to date. It demonstrated 
not only the potential for use of informa
tion technology, but also the necessity for 
the social transformation which must at all 
times come prior to an emphasis on any 
technological solutions to social problems. 
Existing as it did within the confluence of 
conflicting cultural and political forces, it 
underscored many of the most notable limi
tations of the scientific approach, at the 
same time that it demonstrated its 
strengths. 
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THE HOME INFORMATION APPLIANCE 

An Introduction to Prestel 

by Stephanie Klein 

This year, the British Post Office plans 
to introduce the domestic market to its 
"interactive public information utility" 
known as Prestel (formerly known as 
'Viewdata"). Prestel is an information sys
tem in which a data base is stored in a cen
tral (usually regional) computer. Prestel can 
be used either by the general public, pri
marily through their home televisions, or 
by businesses (which may have a separate 
data base or even form a private "Closed 
User Group'). The information in the data 
base is accessed by connecting a television 
set to the central computer through the 
telephone. Despite the promises of its pub
Iicity , Prestel seems neither highly interac
tive nor genuinely public, and the 'utility' 
of its information is determined by official 
Information Providers, not by the people 
who purchase and use the system. 

To use the Prestel system, the user 
must have: t) a telephone to connect to the 
regional computer (a home phone is fine) ; 
2) a modem, or coupling device between 
the (modified) TV, the telephone, and the 
computer; and 3) a television set, modified 
to receive, display, and transmit computer 
signals. While the cost of this equipment is 
currently significant ($300 - $400 over the 
price of a standard color TV set), industry 
forecasters expect the price of the entire 
set-up to drop significantly within a year. 

The user searches the system by 
punching in page numbers on a numeric 
keypad, such as that found on a calculator. 
Each l20-word frame (page) lists fields of 
information in ' menu' form and directs the 
user to other pages which list subfields. By 
narrowing down a general topic (such as 
'restaurants' ) in this way, the user finally 
reaches the page which may contain the 
information he or she was looking for. 

Some have criticized this searching 
te~hnique as cumbersome. A more impor
tant aspect to criticize is the fact that users 
cannot themselves put information into the 
data base. The primary interaction that this 
system provides is that of selecting items 
from a menu prepared by the Post Office 
and by Information Providers. Information 
Providers first lease an 'editing terminal' 
which allows them to enter and update their 
information, at a cost of $800 per year. An 
Information Provider must also rent a 
minimum of 100 pages of space on the data 
base. Users pay a small fee (added on to 
their telephone bill) to an Information Pro
vider each time they access a particular 
piece of information. At these prices most 
bome users will obviously not be Informa
tion Providers - the costs and space require
ments are prohibitive. The restrictions on 
who will provide the information ensure 
that Prestel will be an information utility in 
the service of commerce and official institu
tions, rather than the community. 



The 'social design' of Prestel , that is, 
the fact that the flow of information is 
largely one-way, from the Information Pro
viders to the information consumer in the 
home or business, reflects the tendency of 
marketplace forces to take over more and 
more functions which were formerly per
formed by families and communities for 
themselves. Necessities such as food, 
clothing, education, and information are 
now items of consumption; individuals no 
longer need to know how to produce these 
goods and services but only how to pur
chase them. The end result is that indivi
duals become less competent in providing 
for themselves and increasingly depend on 
the market to supply their needs. 

In Pres tel , a large portion of the 
information will be commodity oriented. 
Not only will the computer indicate what 
commodities are available, but it will also, 
in some instances, be the medium through 
which a consumer can order and pay for 
goods' (which further isolates the individual 
from social life) . 

The irony is that potentially, cyber
netic systems could be used to facilitate 
individuals' understanding and control of 
the processes and production of goods, and 
of information, in a large and complex 
society. The technology of Prestel is not 
the limiting factor in its use; it is the social 
context in which it exists. Presently, deci
sions on how to use technology are private 
concerns dictated by market requirements, 
rather than community needs. 

Most home users will have only a 
numeric keyboard rather than one with 
letters as well as numbers. Thus, users' 
ability to send messages to other sub
scribers is very limited. (In the market 
trial , users could select from a menu of 
'canned' messages and add dates, times, 
etc. with their numeric keypads). The Post 
Office does not plan to allow broadcasting 
of even short messages to more than one 
other subscriber at a time, and thus the 
communications function of Prestel is, 
currently, practically nonexistent. 
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Moreover, the fact that Prestel is 
being promoted for home use by individu
als means that it is not a primarily 'public' 
system. For those who can afford it, 
Prestel is a private system which places its 
users in an isolated and relatively passive 
relationship to the inform~tion silently 
parading across the home TV. To its 
credit, the British Post Office has 
announced that a certain number of termi
nals will be available for coin-operated use 
in bookstores and libraries. 

The British Post Office has been 
developing Prestel for a long time -- since 
around 1970 -- and its administration and 
use have been carefully structured toward 
profitability for the Post Office, the televi
sion manufacturers, and the Information 
Providers. The result of this development 
is a ' home information appliance' over 
which the public has relatively lillie control. 
Like most modern appliances. Pres tel is 
fairly inaccessible to individual tinkering 
and almost impossible to fix . It is the pro
duct of skillful marketing rather than a 
response to expressed community needs . 
Unfortunately, systems such as Prestel are 
likely to be what are marketed as 

'interactive information utilities ' rather 
than the genuinely interactive, flexibl e, 
community-controlled information and 
communications systems that computer 
technology could provide. 

For more details on Prestel (Viewdata), see 
the following publications: 

I. Easterbrook, William. "Viewdata -- Mass 
Computing in Embryo?" Kidder, Peabody 
& Co., Inc., April 13, 1978. 

2. Rosch, Gary D. "New data and informa
tion system set for commercial market 
trial." Telephony, March 20,1978. 

3. Stokes, Dr. Adrian V. VIEWDATA: a 
public information utility. Langton Infor
mation Systems Ltd., 1978. 

4. "Three men on a Viewdata bike". The 
Economist, March 25, 1978. 

5. Valery, Nicholas. "Foot in the door for 
the home computer." New Scientist, April 
14,1977. 
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DIALOGUE 

The following two articles are reprinted from UNDERCURRENTS, a radical technology maga
zine published in Great Britain. "Micro is Beautiful", by John Garrett and Geoff Wright, discusses 
the social implications of the small computer. Since microprocessors allow for decentralized storage 
and processing of information, the authors feel that this technology can lead the way to a less 
hierarchical form of social organizatioll. Although compUlers could threaten jobs because of automa
tion, microprocessors could also be used to distribute and coordinate work throughout the community. 

III "Hard Chips" Alan Campbell responds that revolutions don't live by technology alone. 
Decentralized compUler systems in themselves can do nothing to change the current social structure 
and its bureaucratic institutions. In fact, microprocessors could help to maintain the current order. 
Obviously, when they are used in police surveillance systems or computerized commodities, micropro
cessors don 't automatically lead to social change. The technology itself is not inherently revolutionary. 

The discussion of the relationship between technology and society is an important one. We 
encourage our readers to comment on this issue. 

-- S.K. 

MICRO IS BEAUTIFUL 

by John Garrett and Geoff Wright 

During the current recession, many 
industries have been technologically stag
nant, owing to lack of new investment and 
cutbacks in research and development. But 
the computer industry has been in a state 
of frantic excitement -- almost bewilder
ment -- over the technology it has created . 

Here was an industry which on ly five 
years ago was quietly expanding, putting its 
main efforts into improving reliability and 
in giving the chiefs of commerce and 
industry the increased central control they 
wanted through the provision of suitable 
management information. All it was seek
ing to do was to run the status quo a little 
more efficiently. 

The market was dominated by one 
major company, IBM, with its competitors 
realizing that to survive, they would have 
to follow the leader and start making IBM
compatible equipment. 

The trend in the use of computing 
power seemed to be towards large comput· 
ers handling large corporate data-bases in 
centralized data processing departments. 
The hierarchical nature of the machine 
arch itect ure, the data-base software, and 
most importantly, the data processing 
departments themselves, seemed to mirror 
exactly the cumbersome, inflexible, bureau
cratic organizations they were servicing. 

DISTRIBUTED PROCESSING 

Five years on, this trend is sti ll con
tinuing. But strangely , a new contrary ten
dency is beginning to upset the steady pro
gress towards a computerized 1984, a ten
dency towards distributed processing. This 
has been made practical by the introduction 
of low-cost commercial mini-computer sys
tems, from 1966, and even lower cost com
mercial micro-computers, from 1972. 

Distributed processing is the decen
tralizing of computing power around a net
work of computers, instead of all comput
ing power residing in one, usually large, 
central computer. Advances in communi
cations technology, particularly the British 
Post Office Viewdata system, suggest an 
unlimited access to any such networks. 



George Cogar, President of Singer 
Machines in the US, has said that in twenty 
years time, the present phase of computer 
technology will be seen as the end of cen
tralized data-processing activity. 

What perhaps set the seal on the 
changed direction in the industry was a 
decision made by IBM in February 1975 to 
abandon its next range of even more 
powerful data-base handling computers, 
called Future Series (FS). IBM had found 
itself threatened, not by its old familiar 
rivals but by the midgets of the industry, 
the mini-computer manufacturers, and 
even by the semi-conductor suppliers who 
had started to assemble their own micro
computers. 

TURNABOUT 

In a major turnabout, IBM has 
developed a mini-computer which 
incidentally came out of what IBM's other 
branches termed the 'toys division', who 
made office equipment. It adopted the radi
cally new philosophy of distributed process
ing, in its SNA (Systems Network Architec
ture). In addition, IBM has invested 
heavily in the communications· industry , 
taking a 30% stake in Satellite Business Sys
tems, who are developing communications 
satellites for intercomputer transmissions 
across the globe. 

Let us examine more closely some 
new products and ideas in the three rapidly 
merging industries in this fie ld : eleerrollies. 
computers and communications. 

In panicular, we want to look closely 
at fo ur developments which could be of 
great potential significance for the creation 
of a fundamentally-changed society. 

• The emergence of the cheap pro
grammable micro-processor 

• The 'domestication' of computers, 
i.e. the use of standard household 
devices for input, storage and power 
supply 

• The development of computer net
works 

• The decline in the idea of central
ized computer power. 

THE MICROPROCESSOR 
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1977 , it has been said, was the year of 
the microprocessor. It was certainly the 
year in which the computer industry began 
to wake up to some of its implica tions. 

The microprocessor has a similar 
architecture to the mini- or larger comput
ers, but its central processor ca n be con
tained on one, two or three sem i-conductor 
chips which can cost as lillie as $24.00. A 
complete microprocessor system with 
memory, buffers, interfaces, power supply 
and a simple input/output device can cost 
from $800 to $2000 -- or even less in kit 
form. 

Microprocessors can contain two types 
of memory, Read Only Memory (ROM) 
and Random Access Memory(RAM). 

Programs stored in ROM are per
manent and most can only be changed by 
substituting another ROM chip. Processors 
containing ROM only are mainly used in 
'dedicated' systems where there is a single 
application, such as controlling traffic lights 
or lifts. 

More interesting from a Radical Tech
nology viewpoint are microprocessors with 
Random Access Memory (RAM), as these 
are readily reprogrammable without any 
need to change the hardware. In add ition 
they can modify themselves by altering 
their own programming to respond to exter
nal changes. 

Their main advantage is that when 
incorporated into machinery such as 
numerical control (NC) or process control 
equipment, they allow far greater flexibility . 
The replacement of hardware by software 
enables the same machine to perform a 
greater variety of tasks. One machine can 
do the work of many, thus reducing the 
installation costs for a manufacturing 
requirement. In addition programs can be 
made 'conversational', i.e. the machine will 
ask the operator what it should do and 
respond accordingly. Conversational pro
grams allow the operator greater control 
over the machine and also enable mistakes 
to be rectified quickly . All these charac
teristics make them eminently suitable for 
small workshops or factories producing 
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small batches of many different com
ponents, under workers' control. 

Microprocessors could also be used to 
control the hea ting or cooling of dwell ings 
-- for example, in heat sources to be 
quickly switched from solar to standard 
energy supplies in response to changed 
ex ternal conditions. The could also be used 
in controlling the light , heat, watering, ven
til ati on and humidity in a greenhouse -
perhaps with a different program wrillen for 
each variety of plant. (The New Alchem
ists are exploring this idea in their 'Arte' 
on Prince Edward Island in Canada.) 

Predictably, micros have been 
allacked by many of the proponents of cen
tralized comput ing as meaning a ' twenty
fi ve yea r leap back'. They are relati vely 
slow, unsoph isticated and have fewer 
software aids than larger computers. But in 
most computing applica tions, there is lillie 
need for speed and their basic nature makes 
them both Oexible and, moreover, fun to 
lise. These qualities, as well as their low 
cost, make them ideal for a democratic, 
small -scale industry . 

THE DOMESTICATION OF COMPUT
ERS 

Perhaps the most striking demonstra
tion of this occurred in September, 1977 
when the French firm , RZE, brought out 
the Microl V computer. The ' V' stands for 
vali se or suitcase . In one standard suitcase 
is a Zilog Z80 processor containing a 32K 
main memory, a 150K floppy disk drive, a 
forty character plasma display and a thermal 
printer. It can be programmed in Fortran 
and Basic and for its power supply it can be 
plugged into the cigarelle lighter socket of a 
car, 

Computers have got smaller, but 
more importanlly, are using familiar house
hold equipment. Data can now be read 
from and wrillen to conventional audio
casselles and transmilled using the 

telephone network, via a 'modem' which 
superimposes the pulses of digital data on 
to a carrier wave. Data can be entered 
using ordinary handwriting using the Quest 
Au tomation 'Datapad' in which the 
machine can be taught to recognize indivi
dual styles. Speech input and output are 
also being developed so one will soon be 
able to hold a conversation with a com
puter. The television set has become a 
computer output device which with a 
teletex t decoder ca n receive the teletex t 
services, Ceefax (BBC) and Oracle (IT A). 

Moreover, from mid-1978 when the 
remarkable Post Office service, Viewdata, 
commences its pilot scheme, the television 
set will become both an output and an 
input device, linked by telephone line to 
Post Office computers. Viewdata, unlike 
the teletext services, is interacti ve, allowing 
a subscriber to receive AND transmit infor
mation. Subscribers can use a 'keypad' to 
communicate with the Post Office data
base. 

Prices of Viewdata-equipped TV sets 
will initially be an artificially high $400-500 
above the cost of a normal color television 
but the difference is soon expected to fall 
to well below $200 . 

. ) In this society, it will probably be 
used by supermarket chains to give their 
stores instant updates of prices. A free 
society should be able to do much more 
with it. 

The signi fi cant aspects of Viewdata for 
us are twofold: 

• It provides potentially-unlimited 
access to informati on from all kinds 
of data-bases linked into the system 

• It also provides a potentially
unlimited medium of communicati on. 
Homes equipped with Viewdata televi
sion could use i t to communicate with' 
each other, as well as wi th any data
bases in the system. The system 
would be ideally suited for democratic 
decision-making. (If the Post Offi ce 
restricts its use to isolated subscribers 
on line to a Post Office data -base, i t 
will be a polit ica l ra ther than a techni
cal decision.) 



What the domestication of computers 
really means is that the computer is rapidly 
becoming available and comprehensible to 
the ordinary person. 

COMPUTER NETWORKS 

"Ironically. what was designed for the defense 
of the state could become the communications 
structure of a decentralized society. " 

The development of computer net
works is perhaps the most sign ificant of the 
four changes in political terms. Such net
works have been operating for many years, 
but previously consisted of central comput
ers with remote terminals on which data 
cou ld be sent to the computer, and output 
received back. In recent years, however, 
terminals (often with the aid of micropro
cessors) have become 'intelligent', i.e. the 
terminals themselves can carry ou t simple 
programming locally. 

The trend has not stopped there. 
There are now fu ll inter-computer net
works, with mini-computers in place of ter
minals. Each site can now have its own 
local computing facilities but having the 
added advantage of a shared data-base. 
Communicat ion is commonly via the tele
phone service but in the future is likely to 
be via high -speed computer 'grids' (the 
Post Office is currenlly developing one for 
the UK) or via communications satellites. 

Computer networks were originally 
developed for the defence of state com
munications in the event of nuclear allack, 
enabling the administration to survive the 
destruction of its key computer cen ters. In 
the event of parts of the system not opera t
ing, the network will 'reconfigure' itsel f to 
branch around them. I ronically, what was 
designed fot the defence of the state cou ld 
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become the communica tions structure of a 
decentralized society. Communes, farms, 
workshops and factories in a region , each 
with a computer in the network, would be 
able to do their own computing to link oth
ers or to update and use data-bases. The 
abil ity to reconfigure round non-functioning 
units means that th e system would st ill be 
able to operate even if half the communes 
could not get up in the morning! 

Trading between units could be 
achieved by each inpulling the goods and 
services they had available, and those they 
required. Economic co-ordination would be 
helped by consumers giving advance warn
ing of what they desi red and producers 
out lining what they intended to produce. 

A decentralized society needs a very 
fast and efficient decision-making system, 
involving all those who might be affected. 
The tradit ional democratic method of 
delegate conference, as many have experi
enced, can end up being slower and more 
hidebound by rules than central direction. 
Communication networks shou ld allow 
decision-making to be faster, more respon
sive to even ts, and theoretically enable 
ALL members of a unit to be consulted 
rather than just one delegate. Politics cou ld 
become the d.ay-to-day occupation of the 
many rather than the personal gamesman
ship of the few. 

Care, however, must be taken to 
avoid control of any computer network or 
control of information in the network being 
in anyone unit's hands. To prevent this, 
data-bases themselves can be decentralized 
round the network. All that is strictly 
required of any centra l compu ter is to rou te 
transmissions to their appropriate destina
tions like a telephone exchange. Even that 
role can be reduced wi th more cross
connect ions -- though obviously the more 
links, the greater the cost of the system. 
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DECLIN E IN TH E IDEA OF CEN
TRALIZED COMPUTING POWER 

" ... the results of having distributed intelligence 
in machines or computer networks may have 
an impact in papular social ideas far greater 
thall their physical uses. " 

The present generation of large com
puters have central processors which, how
ever powerful , can only handle one instruc
tion at a time. But some of the newer 
'supercomputers', such as the Cray I or 
Control Data Star 100, have replaced the 
one central processor by sets of ' functional 
processors', each specializing in specific 
processing tasks -- so that one processor 
handles instruction fetching, others handle 
various different arithmetic and logical 
functions, and others store the results in 
memory. 

In computers li ke these what is left of 
a 'central' processor is thus changed to that 
of co-ordinating a series of fun ctional pro
cessors. 

As well as changes inside the 
machine, there have been changes in the 
storage and handling of data. The new 
types of 'Data Base Management 
System' (DBMS) have shifted away from 
' hierarchical' structures and towards ' re la
tional' structures. In a hierarchical DBMS, 
retrieving data requires searching through 
many levels of indexes or pointers for each 
item which often proved to be slow and 
inefficient. In a relational DBMS, different 
kinds of data are held in different indepen
dent structures with no links assumed. 
Access to data can be more direct. 

In a purely practical sense, the archi
tecture of a machine or a piece of software 
is irrelevant. Hierarchically organized 
structures may be the most efficient for one 
particular taSk, relational structures for 
another. 

However what is significant philosoph 
ically is that designers are no longer 
automatically thinking in terms of 

'hierarchical' or ' tree' structures when 
creating either hardware or software. They 
are using concepts such as 'parallel' struc
tures, 'ring' structures or 'switched sys
tems', all of which imply either no central 
control or that of co-ordination only. 

The technology of a socie ty is more 
than its tools. Because it is concrete, we 
use it to describe abstractions. If technical 
systems are hierarchically structured, then 
we will tend to see social systems in those 
terms. 

By the same token, the results of hav
ing distributed inte ll igence in machines or 
computer ne tworks may have an impact in 
popular social ideas far greater than their 
physical uses. 

One is tempted to compare the emer
gence of these products and ideas in the 
centralized bureacratic socie ties of the 
industrialized world with the development 
of power-driven machinery at the end of 
the Middle Ages. The social class that had 
produced it, the Guild Craftsmen, were not 
capable of exploiting it. It took the rise of 
capitalism and the introduction of factories 
to utilize fully the productive forces the 
craftsmen had created. We be lieve we have 
now.Jl t our disposal a technology that is not 
capable of being fully exploited in the 
industrial societies we li ve in , and which 
points the way towards a new kind of 
decentralized future. 

We have concentrated on develop
ments which should increase an individual's 
control over what he or she produces and 
the way he or she does it. Equally however 
there have been developments which dis
place human beings entirely from the pro
ducti ve process -- in particular the introduc
tion of robots into assembly line work and 
the idea of an automated factory. We feel 
one of the debates in the RT movement 
must be to weigh up the advantages of 
humanless mass production as against small 
workshops using their infinite ly flexible 
programmable machine tools to produce a 
wealth of small-scale and non-standard 
variety. Perhaps some products are more 
suitable for the one and others for another. 
If so, what kind of mix ? 



Let us now look at the political 
aspects of the crisis. Automation is likely 
to continue for very good economic rea
sons. Not only does it improve efficiency 
and productivity, it also has a future cost 
advantage. While the cost of automatic 
equipment is becoming cheaper, workers' 
efforts to improve their standard of living 
are pushing up the cost of labor. In addi
tion , recent legislation to improve job secu
rity has led to an increase in workers' 
power which is considered a threat by those 
who own and control industry. Recent CBI 
surveys have shown a general desire to 
automate, even among quite small firms , 
rather than employ more labor. This is 
even more true in countries with higher 
wages than our own. In Japan, there are 
even state subsidies to replace workers with 
robots. The Japanese Ministry of Interna
tional Trade and Industry have started 
designing an automatic metal-working fac
tory in which the production section is 
completely unmanned. The promise of an 
investment boom which will mop up unem
ployment will not be fulfilled. Any invest
ment boom will be more directed to capital 
rather than labor. But there are limits to 
this process. One is the social danger of a 
growing class of permanently unemployed. 
Second is that governments have to finance 
unemployment. Even if a government 
were willing to tolerate a high level of 
unemployment, with all the social dangers, 
a point would be reached where the finan
cial burden would be crippling. The third is 
that unless the unemployed were paid gen
erously, the amount of purchasing power 
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among consumers would not be sufficient 
to buy the increased production . This 
wou ld apply throughout western Europe, 
Japan and Nort h America, so the only 
expanding market would be the Third 
World and Communist countries. But the 
Third World is also industrializing and it is 
likely that they will enact fur ther legislation 
to protect their new industries . 

Potential unemployment is therefore 
likely to be substantial. As far back as 1967 
the British Institute of Management 
estimated that there were eight million peo
ple unnecessarily employed by British 
industry. This was well before a lot of new 
equipment was developed. The top ninety 
British companies are planning up to a 
thirty per cent reduction in their labor 
force. In the last five years the print indus
try unions have lost fifty per cent of their 
members and accept that in the next five 
years they will have to accept a further 
forty per cent reduction. 

Our main point is that through 
development of mainstream technology, the 
present social and economic system is pro
ducing a structural crisis. 

As the moment the politicians are 
saying things will go on in the same way as 
before and those who want to find alterna
tives to traditional forms of work are a lazy 
bunch of parasites. But the traditional Puri
tan work ethic becomes nonsense in a 
situation where more can be produced 
using less people. The fact is that the poli
ticians are wrong and the hippies were 
right, even if the hippies failed to ana lyze 
the reasons. We are reaching the point 
where the restructuring of industry and 
work must be the concern of everybody, 
not just minority groups. 
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FUTURE POSSIBILITIES 

"There is no point in talking about extending 
democracy without extending the a vailability 0/ 
in/ormation. " 

It is not our task to produce a Utopian 
blueprint but we can indicate some possibil
ites, suggested by the development of tech
nology, in three main areas, democracy, 
economic management, and decentraliza tion of 
population and industry. 

There is no point in talking about 
extending democracy without extending the 
availability of information. A t the moment 
both government and the controllers of 
industry hog informati on to help them 
maintain con trol. Information and com
munication have always been organized 
hierarchically in harmony with bureaucratic 
control. With recent developments in com
puter networks, decentralized control with 
no loss of efficiency is possible. All homes 
and workplaces in the country could be 
networked via the Viewdata system. Such a 
system makes possible decentralized, demo
cratic, economic management on the feed
back principle. People feed their needs into 
the system and the information is directly 
available to the producers who can gear 
their output accordingly. 

Whether such a system is created is a 
political decision. The technical means are 
available. Other political decisions are 
whether to use automation to free people to 
participate in new creati ve industries. Shall 
we have a guaranteed minimum income in 
terms of goods and services? Shall we 
decentra lize both population and industry 
by taking over large farms and estates to 
establish new communities and industries? 
What about work-sharing of necessary but 
unpleasant work? 

We believe that it is the job of the RT 
movement to examine these possibili ties 
and the technical and political means of 
achieving them. The present 'ecology' 
movement has lillie appeal to most people. 
Its public image suggests a preparation for 
the impending collapse of civilization and a 
return to a pre- industrial society : hardl y 
something to make people dance in the 
streets. 

We disagree with this whole approach 
and say a Golden Age is quite possible. 
Instead of predicting gloom and despair we 
should inspire people with a vision of the 
next stage of social evolution. If people 
have a clear idea of what is possible then 
the political meanS of ach ievement can be 
created. It is those of us who are you ng 
now who will consign the present system to 
the history books. It is up to uS to start th e 
debate. 



HARD CHIPS 
26 

by A Ian Campbell 

Many of the changes in th e computer 
industry they mention are indeed happen
ing, but they are indulging in wish-fulfilling 
fantasies if they think those changes are 
going to lead to, or even make more prob
able, real and desirable social change. 

Take 'distributed computing'. Which 
means lots of liule computers linked by 
communication lines, instead of one big 
monster machine at HQ. Sure, its happen
ing. [t 's happening prelly slowly because 
software changes have not kept up with 
hardware changes, and so far no-one has 
too clear an idea how to make twenty ident
ical machines do something coherent 
together. When they do figure out how, 
['m willing to bet an early applica ti on, right 
after the military ones, will be a computer
in-every cop-shop, all linked together and 
talking back and forth amicably with the 
Police National Computer. Of course, if 
the National Question has been solved by 
then, it will be the Police World Computer. 
William Burroughs will love it. 

NOT MUCH MICROFUN 

Or take the microprocessor. Geoff 
and John say ' their basic nature makes 
them both flexible and, moreover, fun to 
use.' Micros are as flexible as they ' re 
allowed to be, just like any general purpose 
computer. A raw [ntel 8080 chip with its 
pins sticking up in the air is very very flexi
ble, if you got the time, sk ill and patience 
to wire it into something and give it a pro
gram. Inside a sewing machine or a fuel 
injection system it has no flex ibility at al l. 
Fun to use? Probably as much fun as any 
small computer. Fun when the program 
works, not so much fun when you got a 
miserable nasty bug that keeps appearing 
and disappearing and your boss (or your 
deadline) is breathing hard down your 
neck. 

\These qualities', our heroes con
tinue, ' as well as their low cost, make them 
(micros) ideal for a democratic, small -sca le 
industry.' Huh ? Yeah, well low cost cer
tainly helps. Computing has always had 
more than its share of freelancers, oddballs, 
small engineering companies working on no 
capital and advertising cardboard models 
that they' ll make one of if only someone 
will order it. Micros mean individuals (or 
collectives) can Set up shop complete with 
thei r own hardware instead of renting com
puter access from a company with a big, 
expensive mainframe. Low capital costs 
mean lots of entrepreneurs. Lots of 
entrepreneurs can be cUl-lhroat competi
tion, price wars, sharp marketing -- all the 
joys of la issez-faire capi talism. 
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THE MYTH OF THE SMART 
MACHINE 

"Microprocessors have opened a whole new 
world 0/ ripo/fs, and irrelevant consumer 10ys. 
Wonderful, isn'l il?" 

Geoff and John allude briefly to the 
democratic metaphor in computing -- the 
development of networking, 'parallel' pro
cessor structures, and the like. They think 
that the use of less hierarchical terminology 
to describe computer architecture will seri
ously affect popular consciousness, and 
presumably bring a self-managed society 
somewhat nearer. They believe that the 
democratic metaphor in computing will 
become a technical metaphor for the whole 
of society. Might be. But I suspect techni
cal metaphors make sense to people only 
when the technology or myths built around 
it are available to lots of people. Evolution
ary Theory became Social Darwinism 
because there was a massive educational 
and polemic apparatus around eager to seize 
Darwin's (and Malthus') ideas and push 
them into every ear that would have them. 
I don't see anyone building any social 
myths around Cray array processors. 
Except maybe the myth that The Machine, 
with its built-in democratic metaphor, is 
smarter and faster and more accurate than 
any puny human could hope to be. If com
puter technology has any effect on mass 
consciousness, I think it probably reinforces 
belief in the essential obscurity, complexity 
and inaccessibility of bureaucracies and sci
tech. Networks and array processors just 
make matters worse. 

Geoff and John talk about the 
'Domestication of Computers'. Again, 
rather over optimistically. The baby com
puters -- 'home computers' -- based on 
microprocessor chips that they describe are 
no longer being sold to private buyers. One 
US survey suggested that less than 10% of 
the baby computer sales by the end of this 
year would be to households and hobbyists; 

all the rest will go to industry, research and 
business userS (I). Consumers as usual are 
being sold commodities. Hobbies to fill the 
time you don't spend talking to the people 
you live with . ' Home game centers' which 
will rival TV in narcotic power. Viewdata, 
which will give you access to the pleasures 
of TV TIMES, WHICH and air line and rail 
timetables at the touch of a bullon. All for 
at least three times the cost of a simple 
black box that would make your TV into a 
general purpose computer terminal, instead 
of something you can only use on the Post 
Office computer. Microprocessors have 
opened a whole new world of ripoffs, and 
irrelevant consumer toys. Wonderful , isn't 
it? 

Aside from direct changes in comput
ing and communications commodities, 
micros will make mllior changes in other 
commodities and allow the creation of 
profitable new ones. Calculators, sewing 
machines, digital watches, fuel injection 
systems, most home appliances -- if they 
haven' t been changed already, they will. 

.J 

WATCH OUT FOR THE MARGINOTS 

It's widely predicted that production 
processes in many industries will them
selves be radically changed by the introduc
tion of smart manufacturing processes, 
software controlled tools, robots, etc. 
There's plenty of analysis to read if you 
want to guess how changes in products and 
processes will affect us (2). The general 
consensus seems to be that unemployment 
will rise, product obsolescence will 
accelerate, whole chunks of industry will 
melt and then boil away entirely, if they 
don't just flow off to another country where 
the labor's cheaper. I haven ' t done enough 



research to contribute to the guesswork. 
Except to notice that the growing army of 
programmers, analysts, technicians, 
engineers, operators an<1 other skilled 
workers who tangle with computers could 
bear watching. People who work with 
machines a lot often suffer from 'engineer
ing neurosis' -- they like their problems to 
have defined and complete solutions, and if 
they don't they lop the messy edges off so 
the problem will fit the solution. Many are 
obsessed with their machines. Many begin 
to think like them. As the army grows, 
however, there will be more and more 
technological marginols (3), those who are 
fascinated by technology and money , but 
know what side it is usually on. I don't 
know what those malcontents can do. 
Perhaps no more than tell all the other mal
contents what 's going on in their corner of 
the economy. But at least they're there. 
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DESIGN PRINCIPLES FOR AN INFORMATION SYSTEM 

These principles were drafted by The Community Memory Project, which is developing a 
computerized community communications system for public use. For more information, 
contact: The Community Memory Project, 1814 Ward St., Berkeley, CA 94703 

The sources of the information are 
the people who make use of the sys
tem. 

The system is accessible through a 
number of local "information access" 
places, where people can use the 
system's terminals directly, for a 
very low cost. 

Anyone can enter an item or notice 
(like posting a notice on a bulletin 
board) , by typing at a terminal. 

And can file the item by attaching to 
it any number of "key words", 
which characterize the item for 
future retrieval. Keywords are 
not limited to a predetermined 
list, but can literally be any 
words the user can imagine. 

Information entered at any place 
(point) is immediately available to 
people at all other places throughout 
the system. 

The physical points of storage of 
information are many in number and 
spread out, interconnected by com
munications channels. 

Users can retrieve items that have 
been entered into the system by cal
ling for them by keyword if they 
know the righ t one to use 

OR they can browse by calling for 
keywords of interest and 
observing the resulting 
responses 

OR they can make contact with 
tthuman dictionaries tl who can 
(perhaps for a price), provide 
advice on finding a particular 
item. 

Once an item is found, users can, if 
they desire, attach a commenting 
item to that item which will be avail-

able directly to all future users who 
find the original item. Comments 
can be added to comments ad 
infinitum. 

Such a system would NOT: 

Require users to have advanced 
technical knowledge or skills. 

Interpose "trained personnel" 
between the users and the equip
ment. 

Guarantee the accuracy of any infor
mation contained in it. 

Be available exclusively to anyone, 
but would conform to publicly 
defined standards of equal access; (a 
sort of "constitution" of the system). 

Be owned and controlled by anyone 
single person or organization (includ
ing governments) but would be 

.'i owned and controlled locally by asso
ciations of community groups and 
individuals. 

The purposes of this system would be: 

To provide a channel through which 
people of similar interests can find 
each other, for whatever purpose 
they each find desirable. 

To provide a faster and more egali
tarian method of publication and cri
ticism with the hope of fostering 
public discussions. 

To provide a channel through which 
small scale economic interchange can 
be made viable. 

Such a system is practical, possible, and 
desirable. It can be brought into existence 
at any time, with no requirement for new 
technology. Only a relatively modest 
development effort is needed. 



SOME PERSPECTIVES ON NETWORKS - PAST, PRESENT 
AND FUTURE 

by PA UL BARA N, with an introduction by Sandy Emerson 

Introduction. 

In the mid 1960's, computer scientist 
Paul Baran developed a method of transmit
ting data which is called "packet switching". 
In packet switching, information sent 
through a computer terminal is divided into 
serially numbered packets. These packets 
are transmitted in bursts over a web-like 
data network and are reassembled into the 
original message at their final destination. 
The fact that each packet can travel many 
different routes and that a packet can be 
sent several times in case of error means 
that messages can be sent over a network 
reliably even if up to half the network is not 
functioning. Packets are sent by the first 
open path, be that a straight line or a 'great 
circle route.' 

Packet switching was developed by 
Baran and his colleagues at RAND Corpora
tion for the military, as a technology which 
could assure the survival of command and 
control communications systems in the 
event of an attack which knocked out many 
communications lines. In Information Pro
cessing 77. a publica tion of the International 
Federati on of Information Processing 
Societies (I FIPS) , Baran relates the history 
of the development of packet switching and 
then discusses the possible applications of 
this technology to a community communica
ti ons system. 

As developed for the military, the 
object of packet switching was not to 
improve the state of the art of computer 
communications networking, but to assure 
military survivability. As Baran states: 

In the late 1950's and early 1960's the 
two major world powers had developed 
intercontinental ballistic missile sys
tems capable of carrying multi-

megaton thermonuclear warheads. 
The technology of offense far eclipsed 
that of defense and a most dangerous 
and potentially unstable situation 
resulted. Only the country that 
unleashed its weapons first could be 
assured that it would survi ve. 

Each nati on relied upon receiving 
warning that thei r opponent had 
indeed fired their missiles before 
responding. With highly vulnerable 
command and control communications 
the dangers of a dangerous age are 
multiplied. Failure of these control 
systems, whether by accident, intent or 
mere stupidity, could tempt the iso
lated parts of the network to panic into 
irrevocable actions. What was needed 
was a defense system that could wi th
stand the onslaught of a Pearl Harbor 
type attack and retain the capability for 
returning the favor in kind shortly 
thereafter. As unpleasant as this all is, 
the mutual building of tough, surviv
able defensive capabilities -- "second 
stri ke capabil i ty" -- neutralized much 
of the gain for opening hostilities. It is 
this single change of defense postures 
that cooled tensions among the great 
powers and made detente possible. 

This is a very confident statement --
that U.S. success in the military communica
tions race was a factor in achieving detente. 
However, packet switching did make possi
ble an ex tremely strong communicati ons 
network that could survive even heavy 
attack. In effect, packet switching produces 
a communicati ons network whose perfor
mance as a whole is actually greater than the 
sum of its parts. Even though there is a 
great deal of redundant message sending, 
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packet switching is cost effective. Each link 
in the distributed network need not be per
fect, but the end result of having multiple 
imperfect paths is a strong (or, to use a 
computer science term, "robust") network. 
(The fact that such a network is not only 
strong but cheap is a nice extra, since saving 
money has never been one of the military's 
prominent characteristics.) 

When the packet switching design was 
first proposed, communications experts of 
the time were not at all comfortable with il. 
They simply refused to believe that the 
same message sent rather off- handedly 
several times in succession could possibly 
make sense on the receiving end. Indeed, 
when Baran first presented his idea for this 
computerized communications network, he 
was met with an emotional rejection by 
"communications experts not familiar with 
digital processing. They kicked, screamed, 
grumbled, and worse. They were initially 
certain that the proponents did not under
stand how communication systems work." 
Part of their response can be appreciated by 
the realization that the telephone plant even 
at that time represented an investment in 
the tens of billions of dollars. When some
one comes around and talks about building 
inexpensive communications networks using 
unreliable links and nodes, and of networks 
arranged willy nilly for extremely high sur
vivability, it violates all their basic premises 
of network design.' In fact , the folks at 
AT&T responded to Baran's long and very 
detailed explanation of computerized com
munications by giving him "a tutorial start
ing with how a carbon button telephone 
instrument worked." 

The first packet switching network was 
the. ARPANET, developed for the 
Advanced Research Projects Agency of the 
Department of Defense. The ARPANET 
development of packet switching has set the 
standard until now. Baran feels that there 
could still be great improvements in speed, 
cheapness, and strength. One of the most 
striking features of a packet switching net
work is that it is decentralized. Rather hav
ing a 'hierarchical' communications system 
with a control center governing all message 
transmission, each link in a distributed 
packet switching network can function fairly 
autonomously, which contributes to the 

strength and reliability of the network as a 
whole. 

In the remainder of this article, in 
which Baran discusses the possible applica
tions of packet switching in a community 
communications system, he will be quoted 
directly. 

•••••••••••• 

Approach 

We have learned a little about the 
payoff for distributed processing. We under
stand the use of redundancy in error correct
ing digital processing and in the building of 
reliable organisms. Perhaps it is time to 
consider transferring some of these concepts 
to the architectural design of our informa
tion systems and even our social order sys
tems. In the larger view, could we have a 
more stable world if it were organized along 
the same lines as distributed information 
and control systems? Is the concept of the 
sovereign level of government each central
ized in a single vulnerable node, such as a 
Washington or a Moscow, a wise choice in 
the very long term future? Change cannot 
take place rapidly here. Try as we might to 
build a stable and peaceful world, national 
governments with inviolable internal 
sov reignty may be expected to be around 
for at least tbe next hundred years. During 
this time we must live with nationalistic 
sovereign nations with the right to do what
ever they please within their borders, even 
in a world where the weapons are extremely 
destructive and portable. Most governments 
are run by reasonable people primarily con
cerned with betterment of their own 
citizens' lives. Nuclear proliferation is 
occurring and we must face the long term 
reality that in the family of nations there are 
occasions, however rare, in which the power 
is in the hands of an erratic or even crazy 
leader. 

COMPUTER DATA BECOMING PEO
PLE DATA 

Hidden use of data networks. 

Let us move beyond the negative 
issues of the need and directions for build
ing more robust systems for the moment 
and consider a promising development -- the 



development of sophisticated electronic 
message services. This has come about by 
the broadened use of data networks in gen
eral, and the ARPANET in particular. 

In the next several years the early 
packet networks of the world will begin to 
interconnect. The resulting overall network 
will be more effective and useful for inter
national communications than ever before 
possible. It could well become more impor
tant than voice telephone connection. Most 
people believe the networks are conveying 
digital data between computers. More likely 
the major portion of the data traffic is 
language text. It is messages exchanged 
between humans with relatively unsophisti
cated intermediate processing. Increasingly 
computer terminals, and the connected com
puters, are primarily facilitating the 
exchange of human-to-human messages. 

Those knowledgable about these 
matters are disposed to look the other way 
and pretend that it is on ly "data" being sent 
to avoid a sticky regulatory battle. By 
accident of history, the tariff structure used 
by the telephone and telegraph administra
tions throughout the world for language text 
transmission is based upon telegram 
transmission costs. The tremendous decline 
in transmission cost in terms of bit- kilome
ters has not been directly reflected to the 
network users. The savings by new 
transmission technology are, throughout the 
world, generally used to cross subsidize 
other services felt to be more socially desir
able. Rate disparities are commonplace. 
Bit-kilometer tariffs between countries are 
disproportionately expensive in comparison 
to flows within a nation's borders. The tele
phone user pays less for his bits than the 
data user. A three minute international 
telephone call can transmit about 7000 pages 
of text, in digital form, for only a few dol 
lars, but the old tariffs in existence block 
such applications. Thus, those who transmit 
data at these bargain rates do not want to 
talk about their loophole. In the process, 
however, we are concealing a major evolu
tionary development -- a breakthrough in 
low cost international communications for 
alphanumeric text. 

Pro and anti-people technology. 

Some observers of mass communica
tions consider communicat ions technology 
in terms of being pro or anti unfettered 
person-to- person communicatio·ns. For 
example, reusable magnetic tape video 
recorders are called "pro-people" because 
individuals can, at a person-affordable cost 
(under $1000) control their own communi· 
cations medium. Other forms of video 
recording that require an expensive shared 
reproduction facility costing in the millions 
of dollars, such as the proposed videodisks, 
are called "anti-people." The high cost of the 
master producing machines take power from 
individuals. This power is concentrated into 
the hands of those who can afford to own an 
expensive duplicating machine -- large cor
porations or governments. Amateur CB 
radio is "pro-people" communications. 
National network TV broadcasting is 
regarded as "anti-people" as it permits con
trol by institutions. 

The proponents of "pro-people," or 
small scale technology (versus conventional 
"anti-people," or large scale technology) hold 
an implicit belief. That is that a society 
organized on a distributed , or a more 
person-to-person basis, can be more stable, 
less constraining and more adaptable to 
change than more impersonal, hierarchical, 
monolithic organizations. 

Building an international people-to-people 
network inexpensively 

Would a "pro-people" international 
communications network be socially useful? 
Is it feasible? Could use of in-place tele
phone circuits plus a little small scale tech
nology make it possible to build low cost 
people-to-people written text systems cross
ing national boundaries? Let us consider 
this wild thought a bit, including the applica
tions, the technology, and its likely source 
of evolution. 

Conventional communications net
works represent large scale investments and 
are generally national monopolies. One 
impact of packet switching is to reduce the 
cost of entry into the bit transmission and 
remote processing business. It lends itself 
to permitting a small amount of raw 
transmission bandwidth to be purchased and 
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subdivided among many non-co-Iocated 
users. We must consider five major com
ponents of our hypothetical person-to
person packet switched network: Ihhe 
user 's terminal , 2) a local distribution sys
tem; 3) an IMP, or packet switch ing node; 
4)long distance transmission lines or satel
lite; and 5) a host computer, somewhere. 

In fathoming the future it is necessary 
to reconsider our old view as to the 
economics of complex electronics. The LSI 
revolution is far along and its offspring, the 
microprocessor, is here together with power
ful support chips, plus very low cost 
memory . The hardware to build a workable 
switching node, or IMP, for a packet system 
even today is now affordable by the com
puter hobbyist. Very low cost terminals will 
soon be here. These can be bootlegged by 
acoustic coupling to the existing telephone 
network. Since the long distance telephone 
cost is tolerable if we buy a voice circuit and 
divide it up among the potential users all the 
hardware ingredients will soon exist for a 
people- affordable network. We shall con
sider its application, but first let us ask "who 
might build such a system?" 

Who may be the builders? 

The computer hobby is a phenomenon 
less than two years old. Computer clubs 
abound in the U.S. At this time 250 stores 
in the U.S. specialize in selling micrcomput
ers and low cost peripherals. The computer 
hobbyist group appears to be comprised of 
those who work in the computer field by day 
with their avocation following their voca
tional interest at oight. These are highly 
competent and imaginative individuals, and 
are not totally impoverished. Each issue of 
the present hobby literature is probably 
richer in economically useful ideas than can 
be found in journals of the professional 
computer literature. Hobbyist software 
tends to be better written than commercial 
programs .... Unlike the commercial sector, 
hobbyists actively trade their software. 
.. . One can build more cost effective equip
ment using the hobbyist standard than com
mercial data processing standards .. .. We may 
well be entering a new era where small 
groups of individuals using their own funds 
can be the builders of the digital communi
cations and processing systems of tomorrow. 

Of course, large companies, well funded 
government laboratories and other institu
tions will always be around to take claim for 
the commercialized versions of any innova
tions, as has always been the case. We may 
have to watch this phenomenon carefully to 
see how it occurs. What we do know is that 
the basic elements needed are now down to 
the pocketbook level of the hobbyists. 

The major stumbling block that might 
hold back this person-to-person channel of 
development is the rigorous grip that the 
communications industry holds everywhere 
in the world by virtue of government mono
poly regulation. This nationalization or 
heavy administrative control came from the 
past historic control of communications by 
the military agencies of government starting 
in the day of the optical semaphore tele
graph. Perhaps it is time to reconsider the 
use and control of communications channels 
and extend personal freedom by allowing 
the public access rights to its own communi 
cations resource. 
Whal will il be used for? 

How is the new network going to be 
used? If the American scene is correct, we 
might see games a'1d messages. The mes
sages could well replace the postal mail. Of 
course, you may argue, we already have a 
gOOd international mail system. Yes, a 
letter can generally be exchanged between 
any two people in much of the developed 
world in anywhere from a few days to 
perhaps two weeks With a good electronic 
message system you can interact several 
times a day with virtually instantaneous 
transmission. A different form of commun
ications results when messages are 
exchanged in hours in lieu of days at a time. 
With proper technology, the cost of elec
tronic messages can be cheaper than postal 
rates. 

Impact. 

Any time you change things by a 
decimal order of magnitude, you change 
quality as well as quantity. The automobile 
- 100 kilometers/hour; the airplane -
1000 kilometers/hour. Neglecting secondary 
characteristic differences, such as the 
airplane's ability to travel over water, the 
simple factor of 10 Can provide revolution
ary change in the structure of society. With 
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a drastic increase in the speed of interna
tional person-to- person mail, a revolution
ary change can take place; not simply in the 
speed and cost of transmitting written text, 
but also in the way letters are written and 
how they are used. With a good text editing 
and retrieval system there is less need for 
typists to retype letters before transmission, 
thus serving to both shorten the length of 
the messages and to accelerate turnaround 
time. 

By its nature, data is a universal 
language. Certainly the Arabic numeral set 
is universal. Even the character sets of the 
world's written languages tend to map onto 
a much smaller set than the number of 
languages themselves. A single Roman 
alphabet (with a handful of local character 
exceptions) combines the separate languages 
of the entire Western world. Many more 
people will be able to communicate across 
the written text language barriers than can 
the oral language barrier. (Many more read, 
albeit slowly and painfully, the language of 
others than can hear it and understand it in 
real time). 

Subversive objective. 

By undercutting the eXlsung tariff 
structures for record traffic by bypassing 
government controls, we may be able to do 
more to create effective and international 
cooperation at the person-to-person level 
than all the grandiose institutions that have 
been tried in the past, including the United 
Nations, internation broadcasting, grand
stand games such as the Soyuz- Apollo 
linkup, the Peace Corps and large scale 
diplomatic agencies taking turns entertaining 
one another at the expense of the taxpayers 
of the hosting nations. 

CONCLUSIONS 

I have discussed two seemingly diver
gent topics in the latter section of this paper: 
building tougher network structures and 
encouraging the development of person-to
person communications around the world 
bypassing rigid national control structures. 
They are really related issues as both are 
directed towards a more stable world order. 

Very long-term world stability can 
occur only if the vast economic and social 
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disparities between nations can be reduced. 
This will take improved international com
munications, not only for governments and 
businesses, but also for people. Still , it 
might take a hundred years or more. In the 
interim, civil comfort may require under
standing of how to build more robust infor
mation systems for societies' infrastructure. 

Information is different than all other 
resources. If I sold you a physical commo
dity, I would no longer have it. Sharing 
information benefits all. After I give infor
mation to you, I still have it to use for 
myself. There are greater chances for devis
ing a non-zero sum game for information 
activities than ever possible in physical 
resource trading. Improved information 
flows may well be more important than phy
sical resources. In the highly developed 
countries of the world today more than half 
of the GNP is developed via the transmis
sion and processing of information. Thus, 
the scope for economic impact can be great. 
God has sprinkled mineral resources very 
unevenly, but brains surprisingly uniformly 
throughout the world, considering the 
different needs to survive in different cul
tures. Altruism has its bounds. While it is 
nice to have a long range view of a world 
with reduced economic tensions (never for
get that both Adam Smith and Karl Marx 
were only economists), there are heavy 
prices to be paid for such transition. 

To give an example close 10 home: 
with the future almost zero cost computer 
communications capabi lity , it will be possi
ble to program a computer from anywhere. 
Can you imagine a world where mosl of the 
software will be written by the lowest cost 
labor available, irrespective of whal country 
il may be found? Clearly , it is a mixed 
blessing, with most of us who read this hav
ing very much to lose in the short term 
while the rewards may be long in coming 
and can be felt only by others. Maybe this 
is what statesmanship is all about. 
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THE TOY THEORY OF WESTERN HISTORY 

by M.E.D. Koenig 

The excess of militarism which has 
plagued Western society for the last century 
and a half is largely the result of a motiva
tion which our society consistently underes
timates. That motivation is very simply the 
desi re to play with toys. The phrase "play 
with toys" is used here in the very broad 
sense of manipulating devices which push 
the Hstale of th e art". 

The consequences of this seemingly 
harmless propensity have been extraordi 
narily sign ificant and rather unfortunate. 
We have rati onalized and built large mili
tary organizations primarily for the purpose 
of providing those technophiles among us 
with the opportunity to play with the 
neatest and newest toys. The military is in 
reality simply a gigan tic communal toy
owning organ ization. That is its fascination 
and its true raison d'etre. 

The insidious nature of our predi lec
tion for toys lies not only in the conse
quences of the rational izat ions that we have 
used, but in the blindness of the non
technophile to the importance that toys 
possess for a very mllior portion of our 
society. 

The motivations of most people in the 
military are for the most part unrecognized, 
even by themselves. They are, like most of 
us, very unaware of their unconscious 
motivations. Those who are aware suppress 
it. Playing with toys is not perceived as a 
mature man-like th ing to do in our society 
and, even if it were, the admission of it 
wou ld jeopard ize the mi litary 's existence by 
violating its rationa le for ex istence. How 
many people are, on the face of it, willing 
to spend a vast amount of our national 
resources on a toy cooperati ve? 

If the mili tary functioned only as a 
toy-owning organiZat ion, its function would 
be innocuous enough. However, the prob
lem is that once a military organization has 

been created, its momentum builds and 
there is a tendency to use the organizat ion 
for its avowed purpose. This problem 
arises primarily because of society's refusal 
to admit the importance of toys as a form 
of manipulation. 

The military and the technophiles 
must find a way of rationalizing their toy 
coop, and the rationalization takes the all
too-familiar form of " nat ional defense," 
"national preparedness," "missile gap" 
and so on. Th is rational ization has been 
determined in large part by the nature of 
technology itself. The most enjoyable toys 
are the most powerful, those that push the 
state of the art the hardest. For the last 
150 years the nature of technology itself 
has been such that those appli ca tions which 
pushed the state of the art have been 
defensible.only for the military. 

A P-40 is, for example, a far more 
exciting toy that a DC-3; a dest royer push
ing its 2,000 tons with 60,000 horsepower 
offers a pleasure far more visceral than a 
fre ighter using a quarter of that power to 
push ten times that weight. The 
destroyer's power-to-weight ratio is greater 
by more than an order of magn itude. 

If one wanted to design the " holiest " 
-- toy jargon for the fastest, most powerfu l, 
highest performance -- plane one could 
conceive, who cou ld possibly justify it 
except the military? If one wanted to 
build, or fly , or merely be associated with a 
" hot" machine, there has been essentially 
no alternati ve to the mili tary. Admitted ly, 
when a technology is new, there may be 
alternatives to military design and procure
ment; the national air races of the 1930's 
were an example of advanced high pe rfor
mance design in a civilian context. How
ever, as technology grows more sophisti
cated, and as expenses cscalate, the military 
tends to become the only supplier of the 
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pleasures associated with extreme techno
logical performance. 

Democratic the military may not be, 
but it is in a sense a populist institution 
which can make available the toys of our 
culture to millions of people for whom they 
would have been otherwise unobtainable. 
Great personal wealth is the only alterna
tive and not many of us are blessed with it. 

Hipple Protest 

The unconscious realization of this 
state of affairs was a major motivation 
behind the hippie movement, or "counter
culture" of the 1960's. The hippies were 
saying, in effect: " Society, your goddam 
toys are dangerous; we want to substitute 
something else -- love, drugs, beads." Hip
pies were also prisoners of our culture, and 
they were, unfortunately, in the main 
unaware of what they were really trying to 
say. They diluted and disguised their mes
sage with political propaganda, rationalizing 
their actions just as effectively as the tech
nophiles rationalized theirs. 

The irony is that while the 
technophile 's rationalizations continued to 
serve military purposes, the rationalizations 
of the hippies were counterproductive, 
alienating many of their potential support
ers, For example, these unverbalized aims 
of the counterculture were what the police
men and the national guardsmen at the 
Chicago convention were responding to: the 
response of the child whose toy was 
threatened. 

Despite the basic logic and relevance 
of the hippie protest, it was in a very real 
sense beside the point and after the fact. 
That is, new technology has been increas
ingly applicable directly to non-military 
applications. In this trend lies our hope of 
breaking the spiral of escalation. Toys are 
inevitable, and our task is to provide aCcess 
to these fruits of technology outside the 
military, and to increase the opportunities 
for the public to participate in their pleas
ures. 

Decreased MIUtary Control 

This trend away from military domi
nance of the forefront of technology is 
composed of three basic elements: 

One element has been the introduc
tion of nuciear weapons. The nature of 
military hardware has been changed; it has 
been dehumanized. Destructive power has 
been incredibly concentrated, and the 
opportunity to play with toys correspond
ingly lessened. 

One individual ICBM in a silo in 
Montana contains far more destructive 
power than a squadron of 21, B-17s 
carrying ten men each, but delivers not 
nearly so much visceral excitement. Only a 
few 'men are directly involved, and their 
opportunity to "practice" with their toys is 
severely limited -- indeed, it becomes a 
mailer of congressional debate. This 
perhaps is part of the motivation for 
manned bombers and submarine-launched 
ballistic missiles -- if the missiles are no 
longer adequate toys because practice is 
limited, the old standbys can be called upon 
and justified as new "delivery systems." In 
this context, the development of small 
"clean" nuciear warheads, and talk of lim
ited nuclear war is a disturbing regression. 

Involvement with the military's most 
impressive hardware has also been limited 
to a select few. Increasingly, the military 
provides sport for spectators rather than 
direct participation. And the stronger this 
trend becomes, the greater the importance 
of NASA's beller-quality, toy-dominated 
spectaculars. These spectator sports -
NASA and manned-space exploration (now 
sadly moribund) -- are the second element. 
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The visceral thrill, the gut-filling rum
ble, that a Saturn V provides is important 
and will be so long as man occupies a phy
sical self. The point is that a civilian organ
ization, NASA, has toys the military cannot 
match -- fascinating powerful toys that are 
also of relative safety to society. 

The third and most important element 
has been the introduction of the computer. 
The computer is a toy of such a vast spec
trum of potential use that the military Can 
dominate only a very small part of it. Any 
university computation center, or any mllior 
industrial organization, has computers of a 
power that are quite comparable to what the 
military possesses. 

\ . . ... 

Computer as a Toy 

A further consequence of the unique 
nature of the computer, and one that is 
equally as important, is that not only is the 
hardware available outside the military but 
the most interesting and satisfying oppor
tunities to use that hardware are also in the 
non-military sector. 

That is, even if the DC-3 had pos
sessed the performance potential of a P-40, 
a commercial pilot, with passengers or 
cargo aboard, simply would never have an 
opportunity to " wring his plarie out" in the 
fashion of a military pilot. But with com
puter technology, this position is reversed. 
The opportunity to put a computer through 
its paces · is far greater in the groves of 
academe than in any military organization. 
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The computer is, in fact, a machine 

with an entirely new set of constraints. The 
most exotic use of a computer puts no 
more strain on any given logic circuit than 
does the most trivial use. The constraints 
are now a function of how the organization 
defines its role , and in this context a mili
tary rationalization becomes a constraining 
influence. 

With pre-computer toys -- aircraft, 
guns, motorcycles, whatever -- the fascina
tion was, in effect, with how much the toy 
could extend oneself -- how much it could 
put onto you. On the other hand, with a 
computer the fascination is with what one 
puts into the toy. 

.. .. 

At first glance, this sounds ominous, 
regressive : once we received from the 
machine, now we give to it. But now we 
have a toy that extends not Our limbs, but 
our minds. When we create knowledge to 
impart it elsewhere, to man or machine, we 
have not lost but gained. A computer is a 
toy unique in its capacity for non
destructive manipulation -- no other device 
can be "floorboarded" so safely. 

A trend toward decreasing military 
control of our toys is obviously one to be 
encouraged. Along these lines some 
suggestions and ideas are herewith offered. 

We should promote the rapid acquisi
tion of computer expertise by societies 
other than our own, particularly Soviet and 
Chinese societies, and embargoes and res
tricted lists should be modified. Perhaps 
we should give computers to the Soviet 
Union and to China -- even parachute them 
in . 
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We should continue with manned 
space exploration. There is no real need 
for space exploration to be a race. Indeed, 
it can be a very appropriate vehicle for 
international cooperation. However, it 
must be supported at a level that will allow 
it to maintain a technology that is substan
tially in advance of the military. We must 
also admiL LhaL an element of th e spectacu
lar is a necessary and a quite legiLimate 
aspeCL of exploration. "Space spectacular" 
should no longer be a phrase of condescen
sion. 

Not all of us are int r igued by comput
ers, however, and the need to provide 
non-miliLary access to " traditional" toys is 
of equally great importance. G iven the 
nature of modern military weapons, Lhe 
speed with which we ca n provide this access 
becomes crucial. Dare we simply wa it for 
th e slow evo lution of th e trends described 
above? 

An even more direc t solu tion was 
hin ted at earlier: a di rec t substit uLe for Lhe 
miliLary .. a straightforward government
supported organi zation or agency whose 
expli cit pu rpose is to provide access La toys. 

Such an agency need not start wiLh iLs 
own LOys, iL need only provide access .. Lhe 
eSLabli shmenL 'S equi va lenL Lo the Wllole 
Earlll Cala log. 

IL has been a SLock remark for years 
among the Lechnophiles LhaL the govern 
menL could red uce iLS defense budgeL sim
ply by charging for access LO iLS LOYS: renL 
ing brief r ides in an F-4 wiLh superson ic 
speeds guaranLeed; holding pub li c firepower 
demonsLraLions; sell ing space aboard a des
Lroyer for a weekend of anLisubmarine wa r
fare operaLi ons. 

There is, of course, no requiremenL 
thaL this " LOY access departmenL" (TAD, a 
di vision of HEW) specialize in miliLary 
LoyS. Many Lechnophiles covet, for exam
ple, the chance to operate powerful 
PeLerbilL 'S (i f all the legendary prowess of 
Rolls Royce, Bugatti , and Ferrari were 
combined in one aULomobile, LhaL car 
would be Lo ca rs whaL PeLerbilL is La Lrucks) 
or GG l's (Lhe classic elecLric 10comoLi ve). 
WhaL is crucial is thaL the hurdles obsLrucL
ing non-military access to LOys be drasLicall y 
lowered. 

.J The military problem has ari sen nOL 
only from th e naLure of technology itself 
bUL also from the refusal of decision
makers and opin ion leaders to legi timize 
toy manipulaLion as a socially acceptable 
goal, and from Lheir maladapLive acceptance 
of the abstrac tion of " defense" as the 
major raLi onale for provi ding access to toys. 
The furLherance of toy manipulation for its 
own sake must be legitimized as a national 
goal. 
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REVIEW 

ELECTRONIC MESSAGE SYSTEMS: THE 
TECHNOLOGICAL, MARKET AND REGULATORY 

PROSPECTS 

A report submilled to the Federal Communications Commission by Kalba Bowen Associates 
and the Center for Policy Alternatives (MIT). Cambridge, Massachusells: April, 1978. 

xxii + 243 pp., plus bibliography and abstracts. 

This is a relatively recent report which 
provides a good overview of the issues 
affecting the development of electronic 
message systems. Electronic message sys
tems (EMS) are any means of electronically 
transmilling messages from one computer 
terminal to another. Electronic message 
systems come in many different forms , 
ranging' from in-house office systems for 
use by a single company to a public mes
sage system for use on a national or even 
international network. The regulatory pic
ture on EMS is currently unclear - such 
systems could come under fair ly heavy 
regulation or evolve in a free market, unre
gulated environment. This report was sub
milled to the Federal Communications 
Commission (FCC) for its use in selling a 
research agenda in order to consider what, 
if any, regulations might be appropriate for 
EMS. 

Currently, e lectronic message systems 
are being promoted for two main uses: I) 
office automation, with the primary objec
tive being to automate administrative pro
cessing tasks and to increase the produc
tivity of the office worker; and 2) message 
transmission, in which the goal is "the 
movement of text from one place to 
another faste r, cheaper, and more con
veniently than the current postal service or 
voice telephone network. " (p. iii) . 

These essentially dissimilar functions 
could influence the development of EMS in 
Quite different ways. There is no intrinsic 
difference in the technology of an EMS 
used for office automation and one used for 
public communicat ion. Each has a means 
of pUlling .in information, transmitting it, 
and having it displayed on the other end. It 
is the context of use tha! makes the 
difference. The regulatory picture, and how 
EMS are "sold" will determine how such 
systems will look and function , whether 
they will be for public or for private use, 
and how much regulation will govern them. 

A point that emerges again and again 
is the degree of influence that 'market 
forces' could have on the way EMS 
develops. While computer hnbbyists are 
promoting EMS as a public message ser
vice, the large corporations are either 
emphasizing office functions or holding off 
on wide-scale development of EMS until 
the regulatory picture, final costs, and 
demand for EMS become clearer. At this 
time developers of many types of EMS ser
vices, both planned and in existence, are 
trying to assess the market. The Question 
then becomes one of whether the public at 
large can influence this outcome or whether 
it will be decided in corporate boardrooms. 
Will "marketing" act in the public interest? 
Potentially, marketing could determine 

l 
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both the nature and scale of EMS demand. 
For example, if the main function of EMS 
is seen as office automation, then such sys
tems would be used primarily within a com
pany or among the branches of a large cor
poration, and they would not necessarily 
connect with any other EMS network or be 
required to follow any standard protocols to 
make them interconnectable or accessible 
outside the defined boundaries of the firm . 
If, on the other hand, the communications 
function is emphasized, EMS systems could 
become universally accessible and multiply 
interconnected, forming a national or even 
international communications system for 
public use. 

The implications of the direction of 
development go beyond questions of public 
access. Increased office automation could 
lead to loss of jobs and increased routiniza
tion of work, while maintaining or even 
enhancing managerial control. Although an 
in-office computer system could just as 
easily be used to increase worker participa
tion in company decision-making, the office 
automation that is currently in the works is 
not tending in this direction but is designed 
to increase worker productivity. 

On the other hand, proponents of 
developing EMS as a communications 
system may find themselves restricted by 
questions of its effect on the U.S. Postal 
Service, and may be hampered by lack of 
standards and interconnections, so that 
small networks cannot easily grow. A pub
lic EMS utility would also have to deal with 
issues of privacy, protection of information, 
and copyright. 
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The report concludes by delineating 
the mllior areas of research that should be 
undertaken by the FCC, and again 
emphasizes that, given the current social 
structure, market forces will probably be 
the deciding factor in EMS development. 
"Numerous types of EMS systems are 
currently available or proposed. It will 
undoubtedly be a few years before reliable 
projections can be made about which sub
sets of these systems are likely to prevail in 
the marketplace." (p.230). 

Whether the "marketplace" should be 
the key factor here will be determined to 
some extent by whether an informed public 
begins to pay attention to the development 
of computerized message systems in order 
to monitor and influence their develop
ment. Without public participation in this 
debate, business needs alone may be con
sidered and other options for electronic 
message systems may be foreclosed . Since 
electronic message systems could have a 
very great social impact, the public should 
seek to gain control of this technology 
before the nature of its development is 
already determined. 

This report is clearly written in fairly 
non-technical language and could be a use
ful resource for entering the debate around 
the 'llses of EMS. It gives several examples 
of electronic message systems and a good 
overview of the regulatory picture, by list
ing legal decisions which may have some 
bearing on EMS. A bibliography with 
abstracts of some of the major citations is 
also included. 

- Reviewed by Sandy Emerson 
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REPORTS 

COMPUTER HOBBYISTS BEGIN TO ORGANIZE 

by Tom Alhanasiou 

A loosely organized volunteer group 
of computer hobbyists, centered in Palo 
Alto, California, is currently engaged in the 
design of software protocols that would 
allow a reliable, low cost electr0 . 'c message 
system to be implemented over a distri
buted network of personal computers. 
Other organizations, using less sophisticated 
software, are already providing message 
exchange services using the cheap new 
microcomputers and the telephone system. 

A spinoff of the "home brew" hobby 
computing culture, the Personal Computing 
NETwork, or PCNET, will ullimately be 
capable of error free transmission of mes
sages and a fairly sophisticated level of 
information processing. After many 
months in development , the latest plan is 
to begin services at the minimum func
tional level, which will allow the network to 
begin to develop before the final debugging 
is completed. Eventually, the PCNET 
software will be able to handle two mes
sages at the same time, and guarantee that 
those messages are correct. In the mean
time, the PCNET people feel it is more 
important to get a minimal message system 
operationaL 

In that it allows many different kinds 
of equipment to be connected and to use 
the same computer programs, PCNET 
functions much the same as the 
ARPANET, which was designed for the use 
of the military. Indeed, many of the contri
butors to the PCNET are ARPANET 

veterans. The PCNET was organized in 
1977 by David Caulkins after The First 
West Coast Computer Faire, and has grown 
to include an active commillee of about 20 
people (with a mailing list of about 500). 
Membership is concentrated in the San 
Francisco Bay and Bostonl Cambridge 
areas, but there are also members from as 
far away as England and New Zealand. 

Similar activity is rumored to exist in such 
unlikely places as Dallas, Cleveland and 
Pillsburgh. 

Another major accomplishment of 
organized computer hobbyists is the CBBS 
(Community Bulletin Board System) , which 
has been brought up in 8 different cities, 
including Chicago, Atlanta, and San Diego. 
The CBBS is an electronic mail system 
which allows short messages to be easily 
distributed within a local area. The PCNET 
people in Palo Alto would like to connect 
these CBBS's together, as well as expand 
their capacities. They· would like to see the 
day in which the whole nat ion (the whole 
world?) would be linked together by an 
absolutely distributed electronic comm uni
cations system capable of cheaply transmit
ting messages and data files over long dis
tances, with a minimum of errors, using 
only inexpensive equipment. (There is talk 
of sending messages long distances by link
ing together a series of local telephone 
calls, but the phone company may have 
somet hing to say about this.) 
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The goals and motivations of the 
PCNET organizers are basically social. Dave 
Caulkins sees PCNET as a way of increas
ing "the 'grassroots' communications 
bandwidth -- the amount of information 
flowing between people under their direct 
control, unmodulated by larger organiza
tions with various axes to grind or sell." 
PCNET is interested in keeping message 
systems out of the hands of large bureau
cratic agencies, and especially out of the 
hands of the U.S. Postal Service. 

Indeed, computer hobbyists are 
already beginning to be noticed as a poten
tially powerful influence on the develop
ment of electronic message systems. A 
mllior report to the F.C.C. on Electronic 
Message Systems, recently completed by 

MIT's Center for Policy Alternatives, has 
this to say: 

The importance of these hobbyist ac
tivities should not be underestimated. 
First, they are a means of quickly in
troducing a large number of people to 
the possibilities of EMS. Second, the 
low capital costs of hobbyist equip
ment sharply reduces the economic 
and technical barriers for a would-be 
entrepreneur working out of his 
garage to offer hybrid data 
processing/communications services. 
Together these trends could result in 
the creation of a broad constituency 
for the more relaxed regulation of 
computer communication. 

SELF DETERMINATION: The NEX-US 
) 

by Mark Zemelman 

Self Determination is a 
personal/political network of more than 
2,000 Californians who have joined 
together to bring about humanistic political 
change in our communities and throughout 
the state. We are individuals tremendously 
varied in Our interests and abilities, yet 
brought together by our commitment to 
personal and social change, and our realiza
tion that human growth is intrinsically tied 
to social processes. Rather than organizing 
to confront political and social problems 
solely on an issue-by-issue basis -- an 
overwhelming task when one acknowledges 
the complexities which confront uS -- we 
seek to create a new force in California. 
Our intent is to infuse the political process 
at every level with a perspective which is 
person-valuing and which nurtures our 
capacities for cooperatioo and self-reliance. 

To this end we have developed the 
Network Exchange Program (NEX). Its 
purpose is to locate, disseminate informa
tion about, and facilitate use of resources 
which assist persons and groups to become 
more effective and active in efforts at per
sonal growth and/or community improve
ment. The emphasis of the NEX is on 
those resources which increase self-reliance 
and cooperative activity, rather than per
petuate reliance on "professionals." For 
purposes of the NEX, resources are persons 
or community groups who offer informa
tion , training, experience, and/or support 
which directly aid in the intellectual , emo
tional, experiential and ski ll development of 
persons. 

As part of this project we are compil
ing a resource directory (NEX-US) which 
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will contain listings from individuals and 
organizati ons throughout California offering 
to teach skills which promote humanistic 
personal and political change. For example, 
we expect to have listings in fields such as 
community organizing, health and personal 
growth, alternative lifestyles, food distribu
tion, personal/political issues, and environ
mental issues. 

In the short run , we at SD hope the 
directory will connect people who would 
like to begin or develop informal or formal 
networks with those who have the ski lls 
necessary to do so. We also hope that, by 
working on the networking process, groups 
that have formed around separate issues 
will discover their common values, share 
ski lls and develop support systems. 

The long term intent is more ambi
tious. As an organization, SD's goal is to 
assist the building of a constituency of peo
ple who, in developing themselves, will 
reshape the political processes of California. 
Contrary to the current myth of the separa
tion of personal and political life, where 
government serves simply as a corrective 
for aberrations in either sphere, SD 
believes politics ought to serve to draw peo
ple into the communi ty as a necessary part 
of human growth. NEX-US is one part of 
the overall network, responsible for an 
important part of the implementation of 
this vision. 

As a means of information compila
tion and dissemination, this directory is 
special in that each component is designed 
with explicit attention to the long-term 
values wh ich it promotes. For example, in 
locating list ings for the directory, we ask 
potential listers to describe their ski ll in 
terms of what the user can expect to gain 
by it. We are less concerned with the sk ill 
per se than with the process by which it is 
taught and the result of its use, especially 
with respect to self-reliance and cooperative 
abilities, the two most fundamental values 
underlying empowerment. 
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Also, we decided to have no criteria 
for expertise. We hope that people wi ll 
draw skills from their hobbies and social 
activities as well as from their professions. 
We expect that the level of expertise wi ll 
be clear from their descriptions of content 
and format. 

Just as we hope that people will find 
involving, consciousness raising tools and 
people through the directory, we are also 
trying to make the directory itself an 
interesting learning experience. At our 
office we have extensive files on over 400 
organizalions located in the Bay Area pri
marily. The NEX-US files are potentially 
useful to anyone interested in networking 
or in doing research on networking, since 
they contain information about what kinds 
of ideas and methods worked for a particu
lar group -- what programs/services and 
concepts were altered, encouraged or aban
doned for a more effective way of creating 
positive community interaction. 

In addition to the individual and 
group listings, the NEX-US Directory will 
include short manuscripts (no more than 
two typeset pages, or 2000 words) describ
ing a parlicular ski ll or the processes for 
accomplishing a particular goal. 
Manuscripts may be submitted by anyone 
in the community, and will cover such 
topics as how to do block organizing, etc. 
The manuscripts should be self-contained 
statements, supplementing the ski ll sharing 
offered in the listings. 

The NEX-US Directory will be pub
lished in loose-leaf form and will be revised 
frequently. The first printing will be 10,000 
copies, to be distributed in the Bay Area 
and Santa Clara County. Writers will be 
given cred it , and a free copy of the Direc
tory, in lieu of payment for manuscripts. 

For a listing application, or further 
informat ion, please contact Faith Whitmore 
or Mark Zemelman c/o Self Determination, 
2341 Forest Avenue, San Jose, CA 95128, 
or call (408) 984-8134. 



THE OPEN NETWORK 

The Denver Open Network was esta
blished in 1975 by Mountain Forge, "an 
alliance of philosophers, poets, and 
visionaries of other kinds, who are devoted 
to the well-being of every sovereign 
explorer. " (Open Network News, 
December 1978, p.7). In their definition, a 
network is "an array of points connected by 
lines of communication." 

The Open Network was designed to 
be a tool for explorers and a life-support 
system for builders, thinkers, and drea
mers. In four years, it has grown to 
include nearly 500 intellectually curious and 
enterprising users exploring new ideas, new 
technologies, and new ventures. Among 
these are scientists1 artists, mathematicians. 
craftsmen, wri ters, entrepreneurs, politi
cians, investors, bankers, theologians, edu
ca tors, engineers, architects, consultants, 
ci ty planners, phil osophers, and inventors. 

The Open Network works by giving 
the user a place to find others with similar 
interests. It is complementary to personal 
networks -- business, family, soci al, etc. 
However, unlike traditional organi zations, it 
has no social, poli tical, religious, or educa
ti onal entry requi rements nor does it 
endorse any ideology. 

A user is defined as a person or 
organi zation wh o has access to The Open 
Network 's information. Users gain access 
by paying a $25 annual fee, by trading a 
service, or by having been given access by 
some oth er user of the Network. Some 
users are satisfied to receive the newspaper 
once a month ; others have made the Net
work a real tool in their li ves. 

The Network News is a monthly pub
lica tion for exchanging information among 
users. Without charge, any user ca n post 
an announcement of up to 100 words in 
what is called th e Research secti on, or ca n 
buy a larger space, called a 'domain ' . 
Domains are unrestricted in their use and 
are considered the pri vate property of the 
purchaser (s). The Network News is self
supporting, but it is not paid for by the sa le 
of advertising space. Domains in the Net
work News sometimes may be the sort of 
th ing that is usually called advertising; but 
in many cases they will defy traditional 
classifica ti on. Network members the,efore 
d scribe the News as participatory, since it 
is supported by the people who use i t. 
While not excluding traditional advert ising, 
Network News stafT pre fer to think in terms 
of user domains, so that the paper can 
seem to be crea ted and co-evolved by all 
the people who ca re about it. 

In additi on to the newsletter, the 
Open Network has " weavers, " promoti onal 
brochures, a library, and a computer for 
storing and retrieving network in formation. 
Weavers are users of the Network wh o are 
particularly skilled at using the tools pro
vided by Network Research. They share 
their services or se ll them to other users or 
clients. Weavers usuall y have an expertise 
or interest in a special area . Unlike Net
work Research, wh ich must re main objec
tive about recommending particular ser
vices, a weaver ca n make speci fic choices 
for clients based on their own knowledge, 
ideas. and val ues. 



Promoti onal brochures offer users the 
chance to earn $5 for every new recruit 
who joins the Network. In formation from 
users is stored in the Network's computer 
and is indexed by descriptors, or keywords. 
Weavers and Network research people con
stantl y work wi th the information in the 
computer in order to gu ide users in their 
search for connections. The Open Network 
also makes available an assortment of bro
chures, newspapers and manuscripts from 
across the country, and is planning to 
expand its library facilities thi s year. 

In th e December, 1978 issue of the 
Network News, Mountain Forge members 
Chuck Quigley and Stan Hoffman discuss 
the theory behind the Open Network: 

Network theory is the study of pat
tern , relat ionship and communication 
channels in spontaneous inorgan ic, 
biologica l, technological, and social or 
cultural systems. The most articu
lated branches of network theory are 
found in mathematics, computer sci 
ence. and the physical sciences, and 
the most developed practical applica
tions are in design and development 
of emcient physical distribution sys
tems for energy. communica ti ons. 
shipping. tramc pallerns, and so on. 
By shifting our perspecti ve. we may 
discover in teresti ng and useful appli 
ca ti ons of network theory to social 
interacti on. 

Technica lly, the word network may be 
applied to any form or organ izati on -
ali organization depends on pallerns 
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of relationship and communicati on. 
But as commonly used by people 
interested in innova tive and crea ti ve 
forms of socia l organization, such as 
the constituents of the Denver Open 
Network, the term network refers to 
certain basic principles of relationship 
that contrast with the traditional 
Western top-down sty le of hierarchy 
based on ranking individua ls accord 
ing to power. Decisions and 
decision-making generally now in only 
one directi on -- down -- wi th lillie 
horizontal communication and less in 
an upward direction. The notion of 
network includes such organi za tional 
pallerns, but it also includes more 
versati le and flexible st ructures. 

Because each individual maintai ns his 
persona l integrity and sovereignty, the 
network can grow. evolve, and 
effectively design and redesign itself 
in response to the current needs and 
purposes of the participants .... The 
overa ll purpose of the Denver Open 
Network is oriented toward discovery 
ra ther than specific predefined goals. 
The. network concept is the most use
ful . emcient. and powerful basis for 
such a purpose. 

For more information on the Open Net
work, contact: 

Network Research 
P.O. Box 18666 

Denver. Colorado 802 18 
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BACK ISSUES STILL AVAILABLE 

Curious about the ghosts of issues past? We have a limited supply of issues from 1975 and 
1976, as follows: 

Volume I, Number 0 
(June 1975) 

Volume I. Number 1 
(January 1976) 

Volume I, Number 2 
(June 1976) 

Featuring: 

Efrem Lipkin & Ken Colstad - Community Memory: a Public 
Information Network 

Michael Rossman - Some Indications for Community Memory 

Lee Felsenstein - Report on the Status of the Tom Swift 
Terminal Design 

Michael Rossman - A Communications Network for Change 
in Higher Education 

Lee Felsenstein - The Cru71cher 

Sample copies of Volume lII , 1 (Fall , 1978) are also available. Features an update on the 
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