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A few questions to address

History of a decade of innovation as an opportunity to question :

- Cultural context, cultural biaises, imagination, trainings... what
importance ?

= No « neutral » technological product / what it means regarding
microcomputers ?

- How are microcomputers related to a growing « deterministic »
industry (« performance oriented » computer industry) ?

- Why and how to innovate in the 1970s ? Successes and failures /
Constraints and obsolescence in (micro)-computer technology in the
1970s



My talk

1. Overview of the 1970s decade

2. Inventing the Micral at R2E (1971-77)
3. Comparing histories : R2E (France) and the Silicon Valley (USA)

—> Answers and insights as it goes along this historical exploration



A decisive decade :
from R2E-Micral (1971) to IBM PC (1981)






A microcomputer really ?
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1970-73 : DEC PDP-11
Mini-computers
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* The 2 existing categories of that time : « Mainframes » and « Mini-
computers »

* No screen, no keyboard, no on-board memory : just a smaller
electronic/computing device ?



The advent of microcomputer business




1981 — IBM Personal Computer

 Computer business turns to « micro » lately:

—> Not on their « roadmap » for the 1970s so to say (not seen as a business
opportunity)

= Very difficult for IBM to design and manufacture a « micro »

 Many other trajectories : Micral, Apple & co....

—> Technological products associated with different cultural perspectives :
many products, many intentions...

= They « demonstrated » (unwittingly ?) that it could be a business
opportunity



A « classical » narrative : size and performance

1969 - PDP 9

1970 - PDP 11

1964 - IBM 360

1981 - IBM PC



A « classical » narrative : size and performance

1970 - PDP 11

What really
happened ?

1964 - IBM 360
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Designing microcomputers from scratch

* Machines : Micral, Apple, Alvan... before IBM PC

= From « mini-computers make the job » (1970) ... « microcomputers are
everywhere » (1980s)

e Software : from OS to applicatons

—> For the business ... the family, video games, etc.

= A lot to invent !!

 Many different « microcomputers »

* A matter of local / global cultures

—> Expressions of specific cultural contexts of the 1970s

—> in a global technological, industrial and cultural turn (post-1968)
* R2E-Micral is a milestone



1972 - inventing the Micral



A scientific instrument and automaton




Inventing the Micral

* Invented as an instrument for INRA : automating agronomic
measures in the field

— a « low cost » instrument (compared to PDP-8 solutions)

—> modular, industrialised

—> ready to be implemanted « wherever » you need automatisation
e At R2E : « Réalisations Etudes Electroniques »

- Young start-up (created 1970) — as a « spin off » Intertechnique

- « Special systems » team => want to manufacture custom made
miniature devices
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R2E at the crossroad

* R2E : a technological project
- Automate instruments with electronics
- Miniaturize systems : following Moore’s law

* R2E : a bold « start-up »

* R2E : gathering skills

- Francois Gernelle : leader of the « special systems team » - at the
edge of the design of digital electronics devices

- Hiring « the best » among their network
* R2E in context and post-1968 culture : « Small is beautiful »
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Inventing the Micral

* Microprocessor : 1970-71 first Intel 4004 chip on the market (from
USA)

* « Know-how » : Gernelle, an expert in electronics, « understands »
the spec of the chip

— make it the base for his technological / industrial project

= « Il n’y avait pas d’école qui expliquait comment marchait l'intérieur
d’un processeur ... C’est sur le tas qu’on I'apprenait »

* A « dream » : the chip that can do « everything » ?
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Micral : compromising

* Modularity / genericity
* (very) low computational performance
— balanced by communication performance

» Packaging / portability / no need for « air conditionning » (cost
saving)

* Low cost (manufacturing and operating)

Sobriety (simplicity, austerity) / longevity (sustainability ?) / reliability



Inventing more microcomputers

* Micral-N = first « transgression » from electronics to computer
business

* At R2E : every new microprocessor => new microcomputer

Micral-G (Intel 8008) / Micral-S (Intel 8080) / Micral-CZ (Zilog Z80) /
Micral-M (operating as a server)

—> same basic orientation as Micral-N
—> exceptional creativity |

* User centered design : specialized (banks, management),
multitasking, networking, portability...



1973 - Micral-N
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1978- Micral-V : portable computer

1981 - Micral-P2 : Army, Police
(REE/Bull)
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MICRAL C
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1977

A 'hewre de I'infermatique distribuée et des micro-ordinateurs, R2E va plus loin en pré-
sentant I MICRAL C qui, pour an coit metement plus bas, offre toutes les presibilités et
les performances 4'un systime beaucoup plues important. Le colt du MICAAL C est
compsrazle 4 oul d'une petite photocopieuse, San propriftaire pourra en attendre de
nombreux services darg les domaines de la onstion, comptabilité, sdministration ot éduca-
tion. En outre, il pourra Futiliser pour tous traveux sur des fichiers de petitz st mayenne
importance tels que gestion des absnnés st du service lecteur paur une revae, mallings,
édition de textes, saondtarst sutomstique, ete. |1 est difficile, aw stade actuel, d'établir
are liste mxhaustive des applications envissceables sur le MICRAL C.

WICRAL C 52 compose d'une unité centrale puissante dotée d've importante mémoire

inteme, d'un posts & deran ot clavier dars enuel st intégrde la double unitd § minidiskettes,
Plusieurs typss dimorimantes asuvent ddre connecties & cet ensemble tris compact

MICRAL C dispose Immédiatament d'un lagiciel de base évolué et performant, dont e
angage BAL (BASIC orlenté gest on et le systdme ce gestion de fichiers



R2E — from success ... to buyout

* Micral is successful (in France only) for 10 years
~1000 machines sold
—> mainly business users (banks, management)

—> a dream / a global (industrial / economical) transformation project
in mind

* Too expensive for a start-up => BULL buys R2E (1978-81)
—> weaken considerably the R2E team

—> a hew choice : follow the IBM PC

—> a « dramatic turn » for Gernelle & co



Compared histories and contexts
R2E - France
VS.
IBM, Apple - Silicon Valley / USA



IBM Personal Computer - 1981




A « classical » narrative : size and performance

1970 - PDP 11

What really
happened ?

1964 - IBM 360
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Deflections in the history

1982 — BULL Micral

Another
narrative

1974 — ALTAIR 8800 - / i B

—_—



A year after the Micral - 1974
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Altair 8800 - 1974

* Very similar to Micral :

- MITS = a scientific instrument manufacturer

- Very low brow machine : no interface, no software...

* But:

- A growing community : « Popular electronics »

- A success « outside the industry and business » : among hobbyists
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Clubs and hobbyists
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BASIC ... beginning of Micro-soft...
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Another dynamics in the USA

» « Ecosystem » : university campus / hobbyists / some industrials
* Build the machine yourself => invent new uses
= uses are defined concurently with the hard/software

= basic shift of the community/ecosystem : emergence of start-
up relying on this dynamic

* Major difference (compared to France) : the users
- « dream » of a democratisation of access to computers
- Appropriation of technology (empowerment of users)



Bill Gates — 1976
Open Letter to Hobbyists

-2a

February 3, 1976 )

r t bbyists

To me, the most critical thing in the hobby market right now
is the lack of geod software courses, books and software itself.
Without good software and an owner who understands programming, a
nobby computer is wasted., Will quality software be written for the
hobby market?

Almost a year ago. Paul Allen and myself, exovecting the hobby
market to expand, hired Monte Davideff and developed Altair BASIC.
Though the initial work Lcok only two months, the three of us have
spent most of the laat year documenting, improving and adding fea-
tures to BASIC. Now we have 4K, 8K, EXTENDED, ROM and DISK BASIC,
The value of the computer time we have used exceeds 540,000.

The feedback we have gotten from the hundreds of people who
say they are using BASTC has all been pozitive. Two surprising
things are apparent, however. 1} Most of these "users® naver bought
BASTC (less than LO¥ of all 2ltair ogwncre have bought BASIC), aud
2) The amount of royalties we have xeceived from sales to hobbyists
makes the time spent of Altair BASIC worth less than $2 an hour.

Why is this? As the wajority of hobbylsts must be aware, most
of you ateal your software. Hardware must be paid for, but soft-
ware is something te share. Who cares if the people who worked on
it get paid?

I's this fair? One thing you don't do by stealing scftware ie
get back at MITS for scme prablem you may have had, NITS doesn't
wmaka money selling software. The royalty paid to ws, the manual,
the tzpe and the overhand make it a braak-even operation. ©ne thing
you do do iz prevent gecod software from being written. Who can af-
ford ro do professional work for nothing? What hobbyist can put
3-man years inte programming, finding all bugs, documenting bis pro-
duct and distribute for free? Thae fact. is, no ona besidas us has
invasted a lot of woney in hobby software. We have written 6800
BASIC, and are writing 8080 APL and €800 APL, but there is wery lit-
tle incentive to make this software available to hobbyists, Kost
directly, the thing you do is theft.

What sbout the guys who re-sell Altair BASIC, aren't they mak-
ing money on hobby software? Yes, but those who have been reported
to ua may lose in the end. They are the ones who give hobbyists a
bad nzme, and should be kicked out of any club mecting they show up
at.

I would appreciate letters from any one whe wants to pay up, or
has a suggestion or comment. Just write me at 1180 Alvarado SE, %114,
Albuquerque., New Mexico, BY7108. Nothing would please me more than
being able to hire ten programmars &nd deluge the hobby market with

good soflware. BM bﬂm—

Bill Gates
General Partner, Micro-Soft
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Parallel histories
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Professional users Hobbyists, amators, families, video games, graphic design...



Two parallel histories

* R2E : innovating for a « dream » ; many professional users ; several
exceptionnal microcomputers

* USA / others : toward a « personal computer » for every user (pro,
personal, private, families...)

* IBM « Personal Computer » - 1981 is decisive
—> standardisation
—> a hew economy for computers



Standardisation

* IBM strength = imposing a standard
= but technically speaking the IBM PC is very poor !

—> cannot rival any Micral computer (design, user interface,
performance, software...) except for the cost and the « 3 letters IBM
on the front »

* Choices : Intel for microprocessor / Microsoft for the OS (no IBM
stuff)

* Major consequences :
- Everybody in the computer business follows IBM
- With the same machine for everybody



The successfull story of PCs in the 1980s

e 500 000 sold in 1981 / 1 million in 1982...

* Microsoft / Intel = winners

* Best-sellers : word processing software + spreadsheets

—> microcomputers « everywhere »

* What competitors from the 1970s ? Apple... on a very narrow market
» Before the « clones » of PC (PC compatible)



From R2E Micral ... to Bull-Micral (PC type)




Innovation In context

e Of course you need new ideas, skills, organisation...creativity
* Creativity is everywhere : R2E, Homebrew computer Club...
—> But capacity of « trangression » is different :

- Limited to engineers / industry (and new users in this range) ?

- Open to a broader understanding of the computer transforming
society ?

—> Related to the understanding of the relation between technology /
society



Technology and society

* R2E is an engineering projet driven by engineers

- a very « serious » technological transformation project

- « Small is beautiful » : first dealing with the industrial / economic world
- Technological dreams including their definition of uses / users

—> Society « might follow » : a very « top-down » vision of technology /
society

e At the same time, history of microcomputing takes a « less serious » turn :
- Users and hobbyists : inventors, innovators, consumers, « makers »
- Video games, family use, graphic design...

- A more « bottom-up » vision

—> R2E never understood that turn (although aware of it) ?



Representations at stake

* Importance of « Evangelisation » in the Silicon Valley = through Clubs (such
as Homebrew Computer Club, S. Jobs + S. Wosniak, etc.)

* Also in France (Jean-Louis Gassée, JJ Servan-Schreiber) => give rise to big
techno-political projects !

— With no connection with R2E & co

* Politics in favor of the industry : focused on Networks (Nora-Minc 1978 =>
Transpac and Minitel)

—>Very blind to microcomputers evolution

* A dominant representation of computing in France : 3 letters « IBM » /
« mainframes » / « american technology »

—> Nobody to believe in R2E



1980s : back to « computer business as usual »

* After a decade of :

- Overpassing the constraints of computer industry

- Cultural ambitions, redefinition of users / consumers

- « Political » ambitions : democratization of the access to computers
- Outsiders : R2E, Apple, Clubs, Micro-soft, etc.

* New perspectives, new business or « back to business as usual ? »
- Moore’s Law on the foreground: from microelectronics to microcomputers

- A decade for IBM + Intel / Microsoft (and newcomers : Dell, Compag...)



Thank you for your attention



