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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)



Micral - 1973



A microcomputer really ?



François GERNELLE (1944 - )



1969



1970-73 : DEC PDP-11
Mini-computers



1964



ENIAC 1945



s

• 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

After 1977



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

1964 – IBM 360

1969 – PDP 9

1970 – PDP 11

1981 – IBM PC



A « classical » narrative : size and performance

What really
happened ?

1964 – IBM 360

1969 – PDP 9

1970 – PDP 11



Designing microcomputers from scratch

• Machines : Micral, Apple, Alvan… before IBM PC

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

• 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

• 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



Inra 1973



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

- François 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 »





• 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 l’apprenait »

• A « dream » : the chip that can do « everything » ?

Inventing the Micral





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…



1974 - Micral-S

1977 -Micral-C

1973 - Micral-N



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

1978- Micral-V : portable computer



1973 1974



1977



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 new 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

What really
happened ?

1964 – IBM 360

1969 – PDP 9

1970 – PDP 11



Deflections in the history

Another
narrative

1970 – PDP 11

1972 – R2E MICRAL

1982 – BULL Micral

1974 – ALTAIR 8800



A year after the Micral - 1974



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





Clubs and hobbyists



BASIC … beginning of Micro-soft…





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



Complete different context…



Professional users Hobbyists, amators, families, video games, graphic design...

Parallel histories



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 new 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

• 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

• 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

• 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, Compaq…)



Thank you for your attention


