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ci-dessus est représentée la pile de
backtraking de l'exemple II-2

Les résolvantes sont les suivantes
(successivement) R),R,,R4,R, (voir II-2

Anatomie d'un
Langage de
programmation

Prolog et les débuts de la recherche
européenne en intelligence artificielle

Seminaire Codes Sources
Mathilde Fichen, Ht2s-CNAM
Doctoral researcher

mathfichen.github.io
e cham



Prolog, un Langage de programmation associé au "printemps" de L'IA des années 19860

Artificial
Intelligence
Through Prolog
Neil C. Rowe, 1988




Prolog: PROgramming in LOG1c

Axiomes: A programming
Language born from
1 +Frere(*y,*z)-Pere(*x,*y)-Pere(*x,*z) automated theorem

2 +Pere(Paul, Jacques) proving

3 +Pere(Paul,Pierre)
Données:

4 -FrerelJacques,*x)/+Reponse(*x) g;ugeggmr:pgt?iin;igpi?s descendants d'une clause [:,I ds <donnéas>
1 se résoud sur 4§:

5 Plere(*x,Jacques)-Perel(*xx,*z)/+*Reponse(xz)
2 se résoud sur 5:

6 -Pere(Paul,*z)/+Reponsel(xz)

3 se résoud sur 6:

~N

/+Reponse(Pierre)

Groupe d'Intelligence Artificielle, Universite d'Aix-Marseille, 1973, Un systéme de communication homme-
machine en Fran¢ails, Rapport de recherche sur Le contrat CRI n. 72-18



Généalogie techniques des langages préexistants

1946

"the ENIAC was a
son-of-a-bitch to
program"

Jean Bartik

1951

EDSAC, Programmation
symbolique, rubans
perforés, librairies
de routines

Fin années 50

Fortran

AR m m

| THE IBM 704

Portabilité (IBM),
formulation
mathématique,
variables,
efficacité de 1la
compilation. Puis
COBOL.

e ALGOL-20

Années 1960

A LANGUAGE MANUAL

Languages de
programmation comme
objet académique,
objet conceptuel,
forme BNF.

Aussi LISP



Récits d'acteurs

LANGUAGES:

History and
Fundamentals

Programming
Languages: History
and Fundamentals,
J. Sammet, 1969

———

Historiographie des lLangages de programmation,

Histoire du logiciel

T

: {‘
-
-u?ﬁ:m.ynﬂiuurm
e
- -
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From AIRLINE RESERVATIONS
fo SONIC THE HEDGEHOG

From airline
reservations to sonic
the hedgehog, M.
Campbell-Kelly, 2004

un rapide état de L'art

Histoire de la programmation

NATHAN ENSMENGER

COMPUTERS, PROGRAMMERS,
AND THE POLITICS
OF TECHNICAL EXPERTISE

wecoWPUTER BOYS
E mi® kEOVER

The Computers Boys
Take Over, N.
Ensmenger, 2010

RNER APIETTTRN S :

PROGRAMMED
INEQUALITY

How Britain Discarded Women
Technologists and Lost Its
Edge in Computing

MAR HICKS

Programmed
Inequality, M. Hicks,
2017



Historiographie des

Philosophie

Chapter 18

The Philosophy

of Computer Languages

Grabam White

The Philosophy of
Computer
Languages, G.
White, 2004

Langages de programmation, un rapide état de L'art

Cultural studies / Media Studies / Code
Studies

PROGRAMMING
EANGUAGE
CULTURES

18 PRINT CHRS$(285.5+RNDC1))>; : GOTO 186
NICK MONTFORT, PATSY BAUDOIN,

JOHN BELL, IAN BOGOST, JEREMY DOUGLASS,
MARK C. MARINO, MICHAEL MATEAS,

CASEY REAS, MARK SAMPLE, NOAH VAWTER

AUTOMATING
AUTOMATION

BRIAN
EENN BN

10 PRINT, N. Programming
Monfort et al., Language cultures,
2013 B. Lennon, 2024

Sociologie

Ecole des Hautes Etudes en Sciences Sociales

SOCIALES

Ecole doctorale de FEHESS

Centre Maurice Halbwachs (CMH)

Doctorat

Discipline : Sciences de la société

GABRIEL ALCARAS

Des logiciels libres au contréle du code

L'industrialisation de ["écriture
informatique

Thése dirigée par : Emmanuel Didier et Christophe Prieur

Date de soutenance

Rapportrices 1 Valéi

Des logiciels
Libres au controéle
du code, G.
Alcaras, 2022



Problématique et approche

2V lo (Mo kNolallgdelske V= d 'un Langage de programmation sur Le temps Long

Non seulement de sa [dejld=J N6}y, malis aussi de sa [kNgdlkx¥els, de ses [Iele[L5,
ZEY-LMrepréesentations

Un dialogue entre La et Lla concrete du langage et

L 'environnement HeaXAka§aelVl=, [QVIRD|ZI0 ct Helak¥elMcdans Lequel 1l évolue

Prolog, s'inscrit dans une [s[gllo]Nele kN-Buu=ole sk M AN pREIa=0= des Langages préexistants et

n'est pas initialement concu comme un langage de programmation.

Comment qualifier son appartenance a lLa catégorie technico-scientifique de "langage
deprogrammation” ?



Sources

Fonds d'archives

e Archives personelles d'Alain Colmerauer

Archives du C.N.R.S

Archives Université d'Edimbourg

Archives de L'entreprise Bull (Archives du monde du travail, Roubaix)

Archives numériques

* Prolog and Logic Programming Historical Sources Archive, SoftwarePreservation Group
» Internet Archive (Manuels, Magazines, Livres)
« ACM digital Llibrary

Archives Orales

« De nombreux acteurs historiques encore présents



Plan

Prolog comme programme de recherche, 1970-1974

Prolog comme artefact circulant, 1975-1979

Prolog devient un logiciel, 1986-198



Prolog
comme
programme

de
recherche

1970-1974




Prolog a
Marseille, de 1la

traduction a 1la
démonstration
automatique




Traduction automatique, Alain Colmerauer a

TAUM Montréal

L ETONNEMENT DE GAETANE

PAR LA DESTRUCTION DE BEAUCEVILLE PAR BENQIT  EST CONSTATE PAR RICHARD

' ? PAR LE FAIT QUE  BEAUCEVILLE EST DETRUIT PAR BENQIT : 0
‘ BENOIT DETRUILT BEAUCEVILLE
LE FAIT QUE__GAETANE EST ETONNE PAR LA DESTRUCTION DE BEAUCEVILLE PAR BENOIT
° ¢ _PAR_LE FAIT QUE__ BEAUCEVILLE EST DETRUIT PAR BENOIT
’ I BENOIT DETRUILT BEAUCEVILLE |
LA DESTRUCTION DE BEAUCEVILLE PAR BENOIT ETONNE GAETANE
LE FAIT QUE  BEAUCEVILLE EST DETRUIT PAR BENOIT :
’ BENOIT DETRULT BEAUCEVILLE
| RICHARD __ CONSTATE L ETONNEMENT DE GAETANE PAR LA DESTRUCTION DE BEAUCEVILLE PAR BENQIT
. 12 l PAR LE FAIT QUE _ BEAUCEVILLE EST DETRUIT PAR BENOIT
N BENDIT DETRUIT BEAUCEVILLE
QUE GAETANE EST ETONNE PAR_LA DESTRUCTION DE BEAUCEVILLE PAR BENOIT |
" = lﬂR LE FAIT QUE  BEAUCEVILLE EST DETRUIT PAR BENOIT
e BENOIT DETRULT BEAUCEVILLE
LA BESTRUCTION DE BEAUCEVILLE PAR BENOIT ?ETU-NNE ) GAETANE
T

LE FAIT QUE _ BEAUCEVILLE EST DETRUIT PAR BENOIT
Is

BENOLT DETRUIT BEAUCEVILLE

e
b

Les Systéemes-Q ou un formalisme pour analyser et
synthétiser des phrases sur ordinateur, Colmerauer, 1970

19



De L'analyse syntaxique au résonnement, Robinson et lLe "Boom" de La résolution

"Et puis au bout d'un certain temps, j'en
avais un petit peu marre de faire de Lla

tr\aduction automatique [ ] Les A .\lill’hint"()I’i(‘l\lf‘ll lll’gi.‘ l‘ﬂ!ﬂ(‘d(l" lh(’ '((’H‘)'ll.i"l] Pl'i“(‘iplt‘

considérations sont extrémement J. A. Ronixsos
SR g8 et je m'intéressais quand méme Avgonne National Laboratory® and Rice University}
a faire des programmes qui traitaient \siract. Theorem-proving on the computer, using procedures based on the funds

pental theorem of Herbrand concerning the first-order predicate ealeulus, is exsunined witl)

L information qUi était Contenue dans une ¢ view towartds improving the cficicncy and widening the range of practieal applicabihty
phr\ase [."] IL y avait a L I époque des gens ol these procedures, A cloxe .Il!:t'}“i‘ of the process of substitution (of terms for variables)

and the proeess of truth-funetional analysis of the results of such substitutions, reveals

qu'i_ S 'occupa'i_ent WlzBMdemontrer des that both processes can be combined into & single new process (ealled resolution), itersting

pn < ey . . vhich is vastly more efficient than the older eyclic procedures consisting of substitution
Wl)a=lil-y en utilisant une machine. Et stuges slternating with truth-functional analysis stages.
' N . .y . s The theory of the resolution proeess is presented in the form of a svstem ol first-order
c'est La effeCtlvement que J ai trouve un logic with just one inference pringiple (the resolution principle). The completeness of the
article extrémement intéressant d'un system 18 proved; the simplest proof-procedure based on the system isthen the divect i

plementation of the proof of completencss. However, this procedure is quite ineflicient

dénomme V\Nelg{e)oxWgiNels]. Qui a pr'oposé une and the paper concludes with & discussion of seversl prineiples (called search principles)

whieh are applicsble to the design of efficient proof-procedures emploving resolution as the

technique de démonstration qu'il appelait basio logical process.
resolution principle. @

A Machine-Oriented Logic Based on the Resolution

) Principle J.A. Robinson, 1965
Alain Colmerauer, France Culture, 1991



Le Groupe d'Intelligence Artificielle, création d'un systeme de question réponse avec
L ‘'ordinateur

Texte soumis

-

TOUT PSYCHIATRE EST UNE FERSONNE«

CHAQUE PERSONNE QU'IL ANALYSE, EST MALADE.
*JACQUES EST UN PS5YCHIATRE A *MAHSEILLE.
EST-CE QUE *JACQUES EST UNE PERSONNE?

OU EST *JACQUES?

EST-CE QUE *JACQUES EST MALADE?

Réponse

ouI
A MARSEILLE

JE NE SAIS FAS

Groupe d'Intelligence Artificielle, Université d'Aix-
Marseille, 1973, Un systeme de communication homme-
machine en Fran¢als, Rapport de recherche sur Le
contrat CRI n. 72-18

le cham



Emergence progressive de Prolog par essai-erreur,

(1) d'améliorer notre formalisme général & base de logique du
1er ordre et de démonstration automatique, qui deviendra ainsi, en quelque
sorte, notre langage de programmation.

(2) d'utiliser ce "langage de programmation" pour compléter 1'écri-
ture de:

-notre analyseur du frangais
-notre "raisonnaur”
-notre synthétiseur du frangais.

Groupe d'Intelligence Artificielle, Université d'Aix-
Marseille, 1972, Rapport scientifique

Le choix de L'efficacite

OPERATEURS ARI TH
BINAIRE DG +
BINAIRE DG « »

AMEN

LIRE AXIOMES
+TCHA + *Ba*C)-T(*A,*A1)-T(*E,*B1)~TPLUS(*Al,*Bl,*C) «»
+TC*A o *¥Bs*C)~TC(*As*A1)-T(*B,%B1)~TMULT(*Als%Bls%C) ««
+TC*AL%A) o

+TPLUSC(*A + *By*C,r*A+%D) ~-TPLUS(XE,*%Cs%*D) «»
+TPLUSC*A, * B, *A+%*B) « «

+TMULTC*A> *B+%Csr#D) ~TMULTC(*A,*B,*D1) -TMULT(*A,*C,*D2)
~TPLUSC(*D1,%D2,%D) «»
+TMULTC* A+* By *Cs *D) =TMULTC* A, % Cs*D1) =TMULTC(*B,*C,*D2)
=TFLUS(*D1,%D25%D) « »
+TMULTC*Ae*E, *Co*Aa*xD) ~TMULT(*E>*Cs*D) » »
+TMULTC*As*Bs*A«*B) « »
AMEN

LIRE DONNEES
~TC CA+B) «(CH+E+F+A) (E+H) +1+(A+B«C) » *X) /+REP(*X) ¢

AMEN

DEMONTRER( AXI OMES, DONNEES» RESULT)
ECRI RECRESULT)
AMEN

Groupe d'Intelligence Artificielle, Université d'Aix-
Marseille, 1973, Un systeme de communication homme -
machine en Frang¢ais, Rapport de recherche sur Le
contrat CRI n. 72-18

le cham



Intelligence artificielle versus informatique théorique

LE BISCHENBERG

Logique et Programmation

Je m’attendais a une salle quil

Exposés
partagerait mon enthousiasme et mon T
admiration et au lieu de cela, ce fut
un feu roulant de de La part
des informaticiens qui étaient Lles plus | phpia RWAT . NG e
versés en [N Rla. Les objections Les 2 LR.LA. HUET De 1 presve au caleul - applications
plus virulentes venaient de deux 1a programmation.
d’entre eux, le premier reprochant, 3 1MaG CAPLAIN  Validation de programmes
entre autres, a la logique sous-jacente 4  CISI-LR.LA. KAHN Des mimoier &0 e N
de ne pas étre FlIRlldNy, [..] Le second Y a-t-il sclution de continuité ?
critiquant L-emploi d-une ¥ RELLE L o
et Le slash qui . A 10

6 G LY ICHBIAH Une expérience pratique de program-
.M conp Létudel mation structurée avec preaves.

7 NANCY 1 PAIR Du probleme & sa solution,

Pierre Lescanne, 2021

Textes Présentés aux Journées Logique et
Programmation, Le Bischenberg, IRIA, 19-20
novembre 1975

le cham



Prolog a
Edimbourg,
support d'une
recherche
théorique




Edimbourg et Le Machine Intelligence Department




Bob Kowalski et La programmation lLogique, début d'un paradigme

Linear Resolution with
Selection Function,
Robert Kowalski, 1971

ARTIFICIAL INTELLIGENCE 2217

Linear Resolution with Selection Function

Robert Kowalski and Doaald Kuehner
Metamathematics Unit, University of Edinburah

Predicate logic as
programming
Language, Robert
Kowalski, 1974

Recommended by B. Meltzer

INFORMATION PROCESSING 74 - NORTH-HOLLAND PUBLISHING COMPANY (1974)

PREDICATE LOGIC AS PROGRAMMING LANGUAGE*

Robert KOWALSKI

University of Edy Dy

The inteepretation of predicate lo
implicacions

DAL Ay and ... and A

a8 procedure declarations, where ¥ (s
constituting the procedure body. An axicmacisa
probloms (n that doms Inéividual p

longuage with sound theoretical foundations.

1, INTRODUCTION

The putpose of programming languages is to emsble the
comnunication from man ta machine of prodiems and
their general means of solution.

The tirst programming languages vere machine Langu-
ages.  To communicate, the programer had to lesrs
the psychology of the machine and to express his
problems in machine-orienced rerms. Higher-lavel
langusges developed from machine langusges Thro
the provision of facilizies for the expressios
problems in terms closer to their originsl
conceprualisation.

Concerned with the other cnd of the man-to-mach
commnication problem, predicate logic de
efforts to formalise che properties of ra
human thought. Ustil recem:tly, it was stadied wich
tictle interest in ics potentisl as a language for
myn-machine commnicstion. This potes
realised by recent disce i

which have made possi ion of
sentences in predicate logic as programs, of deri-
vations as computations and of proof procedures as
feasible executors of predicate logic prograss.

As a programming language, predicste logic is the
only language which is entirely user-orisnted.
differs from existing high-level langusges in
poRsesses no features which are meaningful
machine-level terme. Lt ¢iffers from func
languages like LIS, based on the
it derives from the normative study of human logle,
rather than from investigations into the sethe~
matical lopic of funccions.

4 preliminary vay with some
ed by the consideration of pree:
cate logic 48 A proge 5 age. The semantics
predicate logic as # programming language is
investigated n anocher paper with Masrien vas Endes
(%), A more comprehensive investigation of the wse
of predicate logic for the representation of knowledge
Lo in preparacion. Hayes {8 | and Sandewall {21)
have slvo concerned thenselves with topics related zo
amming language interpretacion of predicate
Ao earlier investigation with simila
objectives was carried out by Cordell Greem

2. SYNTAX

All questions concerning logical implicatiom im i
erder logic can be replaced by guestis
unsatisfiabilicy of sentences in clawsal form.

*This research was sponsoved by a gramt from the
Science Research Council.

of G
Edinburgh, Scotlend

as & programiog

procedure

Logic

anguage is b upon the interpretation of

ran for sel
Proofs are

% the progras (mcorporared in the axioms.

al, high-level, non-detersinistic programming

08

have an sspecially simple syntax and
the expressive power of the full predicate
4 seatence in clausal form (s & sec of
clauses. A clause is 2 pair of sets of aromic
written

B, " A

3
bas the form #(r,,....t;,) where P

and ‘ne t; are cerms. A
is either 2 varisdle x 5 s expression
% -sty function syabol and

A, concaining
quancified

nedorn =0 deserve

SaRg,
fa-
for wo x;, Ay and ... and Ag.
If both @ = 0 and o = 0, write the null clauss,

interpreced as denoting 3

ey (or contradicsion),

forming arvicrary flrst=order

tausal form are descridbed {n Nilsson's
iz our chesis, hwwever, that cleussl

1 langoage in its own
can convenicntly ba axpressed
form, and =hat literal trams-
lation from amother language, wuch 3s full predicste
logic, oftes distorts the original Thought.

4. EXAPLE: A PROGEAM FOR COMPUTING FACTORIAL

(F1) Fact(0,s(0)) ~
(F2) Faczls(x),u) « Facz(x,v),Times(s(x),v.c)

« 4% the numerals

Regard the rerms €, s(0), s(s(O),
Reasd Facz(x,y) 4% stating thac the

[




Controverses, logiciens vs. procéduralistes

Terry Winograd Representation 1

Frame Representations and the Declarative/Procedural Controversy
Terry Winograd
Draft version 2, April 25, 1974

INTRODUCTION

Any discussion today of "the representation problem” is likely to entail a debate
between proponents of declarative and procedural representations of
knowledge. Sides are taken (often on the basis of affinity to particular research
institutions) and examples are produced to show why each view is "right". Recently a
number_of people have propsed theories which purport to solve many representational
problerf through the use of something called "frames”. '

Frame représentation and the
Declarative/Procédural Controversy, T. Winograd,
1974

CRAFT

———

In Defence of Logic

P.J.Hayes
Zssex University, Department of Computer Science

February 1977

Introduction

Modern formal logic is the most successful precise language
ever developed %o express human thought and inference. Measured
accross any reasonably broad spectrum, including philosophy,
linzuistics, computer science, mathematics and artificial intelligence,
no other formalism has been anything like so successful. And yet
recent writers in the AI field have been almost unanimous in their
condemnation of logic as a representational language, and other

formalisms are in a state of rapid development.

In Défense of Logic, Pat Hayes, 1977



Prolog comme preuve de validité de L'approche Llogique

The predicate calculus program writtem by the Artificial
Intelligence Group in Marseille is the most ambitious, lnrge-
scale application anywherc of predicate calculus as a prog-
ramming language. Our cwn more theorctical research has
sometimes been handicapped in the past by being too distant
from practical applications. This has often hed its
‘advantrges. But at this stage, practical experiecnce with
uceful, running pregrams is what our investigations anecd
ACKNOWLEDGMENT nmost. On the other hnnd, no one has made greater appli-

That sets of axicms are like programs, in the hway that Grant application to the North Atlantic Treaty

different formulati?ns can have equivalent meanings Organization, Robert Kowalski, 1973
but very different influences on efficiency, is a

point of view which runs counter to the prevailing”

moods 1in symbolic logic and in artificial intelligence

In particular, the attacks by Anderson and Hayes {1}

and by Minsky and Papert {17} against the utility of

the theorem-proving paradigm depend upon the assum-

Ption that axioms convey meaning but not pragmatic

information. Our contrary point of view was re- . .
inforced by joint research with Alain Colmerauer Predicate Logic as
(reported in {11}) on axiomatisations of grammars, programming Llanguage,
regarded as programs for syntactic analysis. Further Robert Kowalski, 1974

3 "
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Prolog
comme
artefact
circulant

1974-1986
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ci-dessus est représentée la pile de
backtraking de 1l'exemple II-2

Les résolvantes sont les suivantes
(successivement) R},R5,R3,Ry (voir II-2
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ci-dessus est représentée la pile de
backtraking de 1l'exemple II-2

Les résolvantes sont les suivantes
(successivement) R),R5,R3,Ry (voir II-2

Le tournant de
L "interpréteur
FORTRAN



Prolog devient un objet autonome

III L'INTERPRETEUR

III-1 FONCTIONNEMENT - GEMERALITES

L'interpréteur est écrit en FORTRAN. Ce langage £tant encore le
plus repandu, cela permet d'adapter l'interpréteur sur toutes les
machines possédant un compilateur de FORTRAN.

Interpréteur du lLangage de programmation Prolog, G.
Battani et H. Meloni, Université d'Aix Marseille, 1973
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ci-dessus est représentée la pile de
backtraking de 1'exemple II-2

Les résolvantes sont les suivantes
(successivement) R),R,,R3,Ry (voir II-2




David Warren, Prolog comme factoriseur et lLangue commune pour L'IA

a¥e (RN N-AVIRM Nl ls Wole (X5 have progressed by successively
eSS R Gl X Lo ER AN AR X=X from the user to the software
ko e Taabase engineer. The user 1is relieved of
N which would make his program clumsy to formulate and
difficult to debog, Lleaving him free to concentrate on the
probLem-oriented aspectsh

~

+ add (on(y,W), move(y,v,W )-
+ add ( clear(y), movey,V,W) ).

+del (on(y,z), mcve(y,V,W ).
+ del ( clear(y), move(y,V,W) ). WARPLAN: a system for generating plans, David Warren, 1974

+ can ( move(y,V,flccr), c<n(U,y %V # floor &clear () ).
+ can ( move(y,V,W) , clear (W)@ on (U,VI&U # ¢ fclear () -).

+ imposs ( on(¥X,Y) & cleariy) )

A factor hindering the progress of AI seems to be that AI programs

+ imposs ( on(X,Y) & on(X,Z) &Y ¥ Z ). . . < .
+ imposs ( on(X,X) ). : are not produced in a form suitable for [l uNeliIN5)Y
o ; WlilelilS. The essential ideas underlying the program become [JdIoNg=

+ given (start, on(a,floor)). . . " '

. i ARl . Consequently the programs themeselves are
+ given (start, on(b,floocr)). ‘ . . . .
& BIVRI CHEREEL ‘GHGELE) D : rarely published, but are only described, leading inevitably to
+ given (start, on(d,flcor)). . vagueness and ambiguity.
+ given (start, on(e,d) ). Lr =

. : b d . .
+ given (start, clear(b)). . WARPLAN: a system for generating plans, David Warren, 1974
+ given (start, clear(c)). floor
+ given (start, clear(e)).

WARPLAN: a system for generating plans, David
Warren, 1974



Prolog traverse La manche
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"I came back with a [k¥elelle:Mejalarlgrls Wwith the Prolog system
ol lo /) VANO] s M e las eI s M1 raculously 1t all worked on the DEC16

in Edimbourg even though it was developped for an IBM
mainframe in Grenoble."

Entretien avec David Warren, Mathilde Fichen, 16 avril 2024

"The effect was [[RIadg®@%ls. Actually being able to run
programs made a [N gida=ld=, though i1t shouldn't have
from a rational point of view."

Entretien avec Maarten van Emden, The Software Preservation Group 2006



Et se diffuse de proche en proche

Distribution of the Marseille Prolog FORTRAN
interpreter 1in 1974-1975



Un probléme de bit

"The effect was that our CDC CYBER 73, which
ran at approximately 1.2 million instructions

per second, read in Prolog programs at the
average speed of EREd LMYl lEE. " (F.

Kluzniak, Software Preservation Group)

"Porting of the Marseille Fortran interpreter
to the ICL 1903A computer of NIM IGUSZI was
included into our research contract for 1975. A
member of Németi's group, Péter Toth, who was
given this task, encountered W9 lad=ls}
problems due to the different word and
wilelgelan-lgcyWd= (ICL 1900 had 24 bit words and 6
bit characters)." (P.Szeredi, Software
Preservation Group)

y

DEC-10
36 bit words

% /

CDC CYBER
60 bit words

ICL 1903A
24 bit words

< |BM 360-67

)2/; 32 bit words

ICL-1900(?) a
24 bit words % g U




Un profilerécurrent, L'ingénieur Llogicien

David Warren (Edimbourg)

- Diplémé en mathématiques a L'université de Cambridge

- Ingénieur chez IBM et ICL

- These a Lla School of AI, Metamathematics Unit (Edimbourg)

Fernando Pereira (Lisbon)

- FEtudie d'abord L'ingéniérie électronique puis les mathématiques a
L "Université technique de Lisbonne

- Travail étudiant comme programmeur au centre de calcul au aboratoire
d'ingénierie civil de Lisbonne

- S'intéresse et Lit des articles de Logique mathématique, d'IA

- Theése a Lla School of AI d'Edimbourg

Peter Szeredi (Budapest)

- Diplémeé en mathématiques a L'université EOGtvos Lordnd University, Budapest

- Travail étudiant (programmeur) puis a plein temps (chercheur) a NIM IGUSZI
(Centre de calcul du ministére des industries Llourdes)

Maurice Bruynooghe (Leuven)

- Ingénieur en 1informatique, KU Leuven

- Thése de master sur La preuve automatique de théoreéemes
- These en 1informatique, KU Leuven
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ci-dessus est représentée la pile de
backtraking de 1l'exemple II-2

Les résolvantes sont les suivantes
(successivement) R),R5,R3,Ry (voir II-2

Un Llangage, deux (?)
implémentations



Un compilateur pour Le DEC-10

USER’S GUIDE to DECsystem=10 PROLOG

P ——

September 1978

Luis Moniz Pereira Fernando C N Pereira & David H D Warren

Divisao de Informatica Department of Artifiecial Intelligence

Laboratorio Nacional University of Edinburgh
de Engenharia Civil

Lisbon

NE. This dssue of the VUser's Guide describes the
DECsystem-10 Prolog interpreter version 1.32 and compiler
version 1l.11. Comments and suggestions are welcomed.

User's guide to DEC-10 PROLOG, Pereira, Pereira,
Warren, 1978



Un Llangage, deux syntaxes

Marseille Prolog :
Marseille PROLOG

2 +density(*C,*D) -pop(*C,*P) -area(*C,*A) -(D=*P-1000/A)
LIRE TESI

demontrer(density(France, X))
+P(*x) -Q(*x) ..

Edimbourg Prolog :

+R(F(*x,*y),*z) ..

density (C,D) == pop (C,P), area(C,A), D is (PxI000)/A.

AMEN

?— density (france, X). X= 246



Une syntaxe permettant de positionner Prolog comme lLangage

PROLOG = THE LANGUAGE AND ITS IMPLEMENTATION COMPARED WITH LISP

stricted to lists. Let us therefore start by
translating some elementary Lisp functions into
Prolog:-

append[x;yl=
[nulllx] => y;
T => conslcar(x];appendledr(x];y]1]]

tireverselxl=
[nulllx] ->» nil;
T -=> appendlnreverselcdrix]];conslcarlx];
nilll]

These functions for list concatenation and (naive)
list reversal are equivalent to the following two
Prolog procedures:

append (nil,Y,Y).
append((A.B),Y,(A.B1)) :- append(B,Y,Bl).

nreverse(nil,nil),
nreverse((A.B),Y):—
nreverse(B,Y0),append (YO, (A.nil),Y).

le cham



Prolog
. devient un
\\ Llogiciel

1980-1985
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Le "Fifth generation computer system"” japonais, premieére course a L'IA
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JAPAN LEAPS THE GAP

Whatever Western
critics may say, the
truth about
Japan’s Icot
projectis thatits
top researchers
have quickly
developed the
beginnings of a
credible fifth
generation
computer. Liz Else
reports

Over the past four years the
Japanese have found themselves
centre stage in the worldwide
effort to build the ‘intelligent”
computers of the future. But
because theirs was the initiative
that triggered the fervour, every
research blind  alley. inter-

company wrangie, and budgetary
cutback has been seized on by the

West as a sign that Japan's of

greatstfaraymmbascrwth
is faltering.
Iﬂ faa the truth s far more
Thal'sbw!eforﬂew(‘emra

~ W Sl
Icot director K:yuhlro Fuchi stresses the need for anoverall picture of research in the IT fiel

lcot’s researchers are divided
into three main groups. The first
these covers machine

architecture and work is spiit into.
three areas: sequential inference
mxhine, reltional database
mamlne. and parallel inference

‘me second group Concentrates
on software and Is also split into
three research areas covering
work on the Kemel Language
(KL). programming environiment

and natural

Icot ‘open days’ hun

Equally xmponzmly the whole
Joot programme was predicated
on a quantum leap beyond the
increasing  Bmitations of von
Neumnann architectures to work-
abje parallel architactures.

Underpinning it all was a
formidable research infrastruc-

ture in Japan. fuelled both by pr

central goverment intervention
and the vast R & D budgets of the
private sector, and, above all. a

fifth
generation computer inavery few
)mt.vns Set up in April 1962

hrguagemdkrmﬂedgempre

mm.mgroupansasasmof
inflight corrector. by working on
applications in relational database
management and expert systems
and validating the approach of the
theory propounded in the rest of

i information processi ing field and

A thasidnada mbu b oot 02id Fuichi

structure into which
the fifth generation hypothesis’
Would fit.

Kazuhiro Fuchi. lcot’s director,
made this very clear fast Novem-
ber during a conference to review
the progress of the first phase.

“Our basic concept is intended
to grasp the progress and future
direction of research in the

Is

dreds of visitors were given the.
opportunity to assess just how far
Fuchi and NS colleagues had
progressed.

One of leot’s major nisearch
themes |s the development of a
knowledge base maching and this
has taken the form of the
Delta, which was on
display at the conference.

It is being expanded to four
dual processor relational data
base engines with 20 gigabytes
storage for the final configura-
tion. According to Fuchi. however,
there have bean problems which
have shown up during the recent
evaluation. ‘It is a very big model
wihich inchides some SUbSYStETS.
As a comgromise we includad
seme conventional computers so
the software is now very compli-
cated, Maybe we nead to redesign

Cham



Le logiciel en tant que produit packagé
(Haigh 2013)

e « Ware » au sens d’un produit pouvant étre
partagé et distribué

e Une certaine forme d’unicité / d’intégrité
dans le corpus du code source

* Fourni avec de la documentation et des
connaissances tacites

Mahoney, M. S. (2008). What makes the history of software hard. IEEE Annals of the History of Computing, 30(3), 8-18.

Haigh, T. (2013). Software and souls; Programs and packages. Communications of the ACM, 56(9), 31-34. |
ccham



4 bandes magnétiques

4 SATLDART.ORG SATLDART.ORG SATLDART.ORG B |
Highlights Programmer codes Project areas
link description Toj i/ code |description
354 AIMS |+ SAILA. L Memos code | name DOC | » Documentation
75 SAILONS | » SAIL Operating Notes LES | Les Eamest CSR | * Computer Science
68 Theses | * 1970s PhD Thesis work IMC | John McCarihy, SYS|*Systems [* 3]
10+ Books | » that were born digital DCE; w HE | Hand Eye
UTE-8 | The SATL character set ALS | Asthur Samuel HELP | Help files
Arm | robot arm VDS LOU el - LISP | Programming
99 early digital images Chowning Lan es
Collage ly digital imag: Las SAIL | Languag:
WALTS. 6.177 JAM | Andy Moorer NET | Network Guest
Time Sharing TVR | Tovar MUS | Music
o Remi)ﬁ::; REG | Ralph Gorin TeX | Typography & [datﬂi::;tons:{E;i\;;’&n:ﬁ}[ ) . a pen:::i‘;x‘]:pe;ame 0EXT[PRO,SYS] blob sn=601363 filedate 1981-07-29 generic text, type T.
JBR | Jeff Rubin PUE | Publication £ pri,prg]rev  [size] eo
100+ DMP | executables with source MRC | Matk Crispin SUDS | Drawing § 1981-67-29 14:13 _@ _EXT [PRO,5YS] 1 1620 lext(=,2,pequal).
: BH - Cant Aumomcu!sVehjcle 1981-67-29 14:19 _8 ENs [PRO,SYS] 1 4560 lext(=..,2,puniv).
My bogk | about SAILDART archive ME | Mariy Frost et I 1982-62-17 18:81 _3 .CCL [PRO,SYS] 1 165 22,pegalf).
GEOMED | viewable 3-D models - - 1982-82-17 09:5@ _BUGS _.TXT [PRO,5YS] 1 670 lext(\==,2,pneglf).
Music | samples by Andy Moorer R% Ehmt?ﬂi: 1982-92-17 @9:58 _COMMAC.CCL [PRO,SYS] 1 258 lext (2,1, pquest) .
» S m 1982-02-17 @9:50 _COMMON.LIE [PRO,5YS 1 124150 lext(arg,3, "$ARGN" ).
Eilms | » digitized 16mm films LAY || R el 1982-92-17 09:56 _COMMON.LIE {PRD,SYS} 2 124150 extEasEerta,],'&R;STA').
Manuals | + both analog and digital HPM | Hans Moravec 1982-62-17 99:51 _COMMON.MAC [PRO,SYS] 1 1775 lext(assertz,1,passrt).
Album | + snapshots from the 1970s TES | Lary: Tester 1982-02-17 99:51 MIC [PRO,5¥S] 1 235 lext (assert,1,passrt).
1972 | Spacewar by Stewart Brand LMM | Larry Masinter 1982-82-17 @9:51 REL [PRO,SYS] 1 4815 lext (atom,1,patom).
IR i) [ a0 ne loed o[ 1982-92-17 @9:51 REL [PRO,SYS] 2 4815 lext(atomic,1,patic).
o BGB | Bruce Baumgart 1982-82-17 .MIC [PRO,5YS] 1 125 lext(c,3, "$CONNE" ).

Visitor 1976 1982-82-17 .LIE [PRO,SYS] 1 216528 lext (call,1, $CALL').
Walkabout 2009 1982-82-17 .MIC [PRO,5YS] 1 218 lexct (clause,2, "$CLAU2") .
ontine Table 2024 1982-02-17 .MIC [PRO,5YS] 2 21e lext(close,1, "$PCLOS").

1332-02-17 [PRO,5¥S] 1 2208 lext(consult,1,pcsult).
. . o o 1982-82-17 [PRO,SYS] 2 2200 lext(core«image,®, ' $CORIM').

This 15 an archive of the first This site 18 maintained by Bruce Guenther Baumgart.  /\ 1882-92-17 [PrRO,5¥5] 1 1048 lext (display,1,psorte).

Stanford Artificial Intelligence Laboratory My email address 1s BgBaumgart at MAC dot COM.  / 1982-82-17 [PRO,5YS] 1 120 lext(erase,1,perase).

‘ derived from its final backup tapes. The most recent full rebuild was May 2012. 1981-87-29 [PRO,SYS] 1 56025 lext(eraseall,1,perasa).
1982-82-17 [PRO,SYS] 1 115 lext (Fileerrors,®, ' $PFLER').
1882-92-17 [PRO,5¥S] 1 1430 lext(functor,3, "$FUNCT" ).
1982-82-17 [PRO,S¥S] 2 1438 lext (g, @, "$GCON" ).
1882-92-17 [PRO,5¥S] 1 8310 lext(gcguide,1,pgarbg).
1982-82-17 [PRO,SYS] 1 498 lext (getvec,d,pgvec).
1981-@7-29 [PRO,SYS] 1 450 lext(halt,@, " $EXIT1").
1982-82-17 [PRO,SYS] 1 158 lext (infixop,4,pinfop).
1982-02-17 GARBGE.MAC [PRO,5YS] 1 11600 lext(instance,2,pinst).
1982-02-17 GARBGE.MAC [PRO,5YS] 2 11688 lext (integer,1,pinteg).
1982-02-17 GARBGE.REL [PRO,5YS] 1 5335 lext("NOLC" ,0,plcoff).
1981-87-29 GUIDE3.MEM [PRO,SYS] 1 91eas5 lext("LC",@8,plcon).
1981-67-29 GUIDE3.MEM [PRO,5YS] 2 91085 lext(length,2,plengt).
1982-02-17 HCOMP .MIC [PRO,5YS] 1 15@ lext(listing,®, "$LISTI").
1982-02-17 HDINT .MIC [PRO,SYS] 1 135 lext(listing,2, "$LISTA ).
1982-02-17 HINT _.MIC [PRO,SYS] 1 195 lext (name,2,pname) .
1982-82-17 HVER _.MIC [PRO,5YS] 1 268 lexct (n1,8,pnewli).
1882-92-17 IDENSZ.MAC [PRO,5YS] 1 515 lext(nofileerrors,®, "$PNFLE").
1982-82-17 IDENS2Z.UNV [PRO,SYS] 1 465 lext(nogc,@, " $GCOFF" ).
1982-02-17 IDENSF.MAC [PRO,SYS] 1 8ee lext(notrace,8,ptoff).
1982-82-17 IDENSF.REL [PRO,S5YS] 1 6208 lext{numbervars,3, "$NUVAR" ).
1982-92-17 IDENSE.UNV [PRO,SYS] 1 675 lext(prefixop,3,ppreop).
1982-02-17 THDIR .MAC [PRO,SYS] 1 1538 lext (read,1,pread).
1982-92-17 INDIR .REL [PRO,5YS] 1 1350 lext(readtokens,1,ptoken).
1332-02-17 INDIR .REL [PRO,S5YS] 2 1358 lext(reconsult,1,preslit).
1982-92-17 INT  .MIC [PRO,SYS] 1 155 lext(record,1,precor).
1982-92-17 INTERP.LIE [PRO,5YS] 1  14180@ lext(recorda,1,preca).
1982-02-17 INTERP.LIB [PRO,SYS] 2 141800 lext(recorded, 2,precd).
1982-02-17 INTERP.MIC [PRO,5YS] 1 195 lext(rename,2, "$RENAM" ).
1932-82-17 INTMAC.CCL [PRO,5YS] 1 3e ext(retract,1,pretra).
1882-92-17 IOLIBZ.MAC [PRO,5YS] 1 7825 lext(save,1,  $PSAVE").
1982-82-17 JOLIB2.MAC [PRO,SYS] 2 7825 lext(see,1, "$PSEE").
1982-02-17 IOLIB2.REL [PRO,5YS] 1 2685 lext(seeing,1, "$PSEEL").
1982-82-17 JOLIB2.REL [PRO,S5YS] 2 2685 lext(seen,@, "$CLSEE" ).
1982-02-17 JADLN@. PL [PRO,5YS] 1 6675 lext(statistics,@, "$STATS').
1982-02-17 JADMN@. PL [PRO,SYS] 1 6675 lext(statistics,2, $5TAT2").
1982-82-17 19:83 _JADMN1. PL [PRO,5YS] 1 4855 lext(suffixop,3,psufop).
1332-82-17 18:03 _JADMN1. PL [PRO,5Y¥S] 2 4@55 lext(syntaxerror,1, "$SYNER" ).

le cham



Une distribution
informelle et
décentralisée
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Un "ware" qui circule

USER'S GUIDE TO DECSYSTEM-12 PROLOG

Prepared by
Ernie Davis and

December 1988

lIII'd‘-
his is the routine described in Prolog Digest V1 #13:

race - July 8, 1982 written by Russ Abbott and Alan Foonberg

/* Hanol program. Adapted from Yasukawa.

/* An implementatihn of bounded buffer cnmmunicaticn; based on the paper
Interprocess communication in Concurrent Prolog, by Akikazu Takeuchi
and Koichi Furukawa, Logic Programming Workshop 83. */

Various indications of origins, 1980-1983,
recovered magnetic tape from Stanford Al

3
(3] laboratory

Udi Shapiro

& Kahn's Prclﬁé inté;preter in Concurrent Prulogt 1?f11f3§

Ehud Shapire 8/11/83 */

Prolog {r ett programmeringssprik baserat p} logik.
Prolog har wrsprungligen utvecklats wvid universitetet i Marseille.

Prolog-systemet pl} DEC18/2@ best}r av en interpretator och en
kempilator som till stora delar {r skrivna i Prolog sj{lvt.
Interpretatorn och kompilatorn har utvecklats vid universitetet
i Edinburgh av David Warren.

le cham



Distribution décentralisée via Usenet et bandes magnétiques

utzoo!decvax!cwruecmp!harr

2/12/1982 16:24:21 UTC

Due to the still numerous requests by mail, I have compiled the
following listing of Prolog systems being distributed in one form
or another. The list is compiled from network jabber and personal
information. Some of the entries are very sketchy. Any deletions,
additions, or changes should be sent back to me. I especially welcome
any information from the sites which are listed here with sketchy
information. If there are many changes, 1 will post the information
again; otherwise the list will be available via network mail only.
Randolph E. Harr

Case Western Reserve University

decvax!cwruecmp!harr

Proleg versions available:

NAME : DEC-1@ Prolog

VERSION: 1.37 Interpreter, 1.14 compiler
SOURCE/0S: Fortran(?)/DEC-1@

FEATURES: Interpreter, Compiler
AVAILABILITY: Restricted License per machine
COST: ?

STATUS: Active (7)

CONTACT: Robert Rae

Department of Artificial Intelligence
University of Edinburgh

Forrest Hill

Edinburgh EH1 20L

Scotland, U.K.

DATED: 1 December 1982

NOTES: Second implementation, one of the most extensive

NAME : Unix Prolog

le cham



Un code copyrighte

Copyright (C) 1982 University of Edinburgh, Dept of Artificial Intelligence

ﬁ% Interpreter for Concurrent Prolog. (C) Ehud Shapiro 198&3.

III'=I‘-

v/

COPYRIGHT (C) 1983

This module is the original work of R.A.0'Keefe done between
Wednesday February 23 and Friday February 26 1%33. During this
time I was employed (but not paid) by Systems Designers Ltd,

but this work was done after 9pm in the evenings and outside
their premises. This particular copy was typed on their Systime
Cepd, but that was to provide them with a copy for their own use,
not because I used the machine at any point during the development
of the code. I didn't. Any resemblance between this code and
other grammar rule preprocessors written in Prolog is due to the
nature of the problem and the directness of the solution, not to
my having copied anyone else's code, which I have not done.

le cham



Mais ouvert aux contributions

% Current prolog version

prologsversion

:- display("Prolog-18 wversion 3.3
ICopyright (C) 1981 by D. Warren, F. Pereira and L. Byrd
.

% Show the version and copyright message for all
% the component parts of the current system.

ersion
i- display(”
** This system has been built from: **

1
prologeversion,
tagged(version,version(List,[]}),
otherebits(List),
fail.

ersion.

other<bits([])-

otherebits([First|Rest])
i- ttynl,
display(First), ttynl,
otherebits(Rest).

% Add another bit to the version message
% Note that these cannot be removed (modulo ddt)

ersion{Mesg)
:- atom(Mesg),
( untag(version,version(List,[Mesg|Z])) ; List = [Mesg|Z] ).
1

ty
tag(version,version(List,Z)).

ersion(Mesg)
i- display("! Invalid version message: "),
display(Mesg), ttynl,
fail.

(31 May 81)

Moved initialise stuff in here

Provided a new system of version messages.

When Prolog is first rum it will print the prolog version banner

and copyright message (se prologeversion). Prolog will NEVER

do this again, or call version/@ (ie NOT after restore, corecimage,
or reinitialise). This allows the user to have his own banners

for his own programs. However version/@ is provided as an evaluable
predicate and can be called at any time to establish what the system
consists of (and to display the various copyright messages). A new
evaluable predicate wersion/1 is provided so that the user can add his
own banners and copyright message. These cannot then be removed, and
they will be included whenever version/@ is called from then on.

This mechanism is designed to cope with the obvious fact that many
systems will be closures of all sorts of bits and pieces (with Prolog
at the bottom), and that each bit may have originated from different
people. Prolog does not presume to print cut all the associated
banners and copyright messages, since this is a patently ridiculous
thing for an often called interactive system to do.

le cham



Un noyau central de
code source et de
nombreux modules
complémentaires
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Edimbourg Prolog comme noyau

EDITS.TXT[488,447 , PROLOG] Updated: 17 September 81

This file lists all the edits/changes made to the DEC1@ Prolog system.
Entries refer to the date, new version number, and person responsible.

1& August 31
3.37
Fernando

IChanged COMMON.MAC and PLINIZ.MAC to define a new global location,
$CCL, which records whether Prolog was entered at offset @ ($CCL=@)
or at offset 1 ($CCL=-1).

28 August 81
3.36
Fernando

Changed ORIGIN.MAC and COMMOM.MAC to place the block $PROG which defines
the location in the file system of the Prolog system at 148 (octal).




Et des extensions écrites en Prolog

%% Interpreter for Concurrent Prolog.
%% that also simulates the Bagel 24/18/83.

:- public

cp/l,

cpclause/3,
unify/2,
display+counters/e,
output/@,

btraces3,

trace/2.

:- op(115@,fx,cp).
:- op(45@,xf,"?").
t- op(75@,yfx, "@").
1- op(700,xfx, " :=").

:- fastcode.

cpi{Af@center) :- I,
value(bagel, (N,M}),
N1 is N/2, M1 is M/2,
cpl{at(A,(N1,M1,north))).
cp(a) - !,
cpl{at(A,(1,1,north})).

(C) Ehud Shapiro 1983.

/*
This is the routine described in Prolog Digest W1 #13:

Trace - July 8, 1983 written by Russ Abbott and Alan Foonberg

This is a trace program similar to that provided by the PROLOG system. A
term's execution is traced step-by-step by typing "trace(term).”, where term
is that term to be traced. At each step of the trace, you have an option to
enter a different trace mode. The list of modes cam be obtained by answering
this question with a "?". A typical trace line looks like this:

Fio (3) enter b(var, constant)

The number before the period indicates the count, the number in parenthesis
is the depth, the following phrase indicates the port, and the rest is the
current term being traced. To obtain the full trace as a parameter, type
"trace(term, Full+<Trace).” FulleTrace will contain a list of the trace lines,
which can be printed out formatted by typing

"tracef+writecterm(traceelist(FulleTrace).” A "true trace' is also provided
by adding a third parameter to the trace call, and this can be printed in a
manner similar to that used to print the full trace. The true trace contains
only those calls that succeeded which led to the satsification of the main
goal. If you have any gquestions or suggestions, please send network mail to
foonberg@aerospace or abbott@aerospace.

(remember that dollar signs can be eliminated).

:-{op(11@@, xfy, [or])})).
:-{op(1e@@, xfy, [and])).

function$is<built«inewith$numero$arguments (abolish, 2).
functionfis+<built+inewith$numerofarguments (abort, @).
function$is<built+inewith$numero$arguments(acos, 1).
functionfiscbuilt«incwith$numero$arguments (arg, 3).
function$iscbuilt«inewith$numero$arguments(asin, 1).
function$is<built«inewith$numero$arguments (assert, 1).
functionfis<built+inewith$numerofarguments (assert, 2).



Un partage du savoir
formel et tacite
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9. AI programming in Preolog.

A11 the above examples should have convinced the reader by
now that Prolog is the ideal language for AI programming. But
only to illustrate that, we show how McSam, a micro version of a
Script Applyer Mechanism can be implemented easily in Prolog.
Recall that the LISP implementation of Mc5am 1is nine pages of

code long.

This example is sort of a "low blow™ to LISP, since all it
8

does is driwve +two unifies, the one that unifies the story with

the script, and the one that unifies the wvariables with their

= 13 5 *
default names. All +the rest Prolog does for you. But still, we /* 1list processing */

expect McEli also to be relatively easier to program in Prolog ember(X, [X]<]).
. . Eember(x,[elL]] :- member(X,L).
than in LISP. Would you like to try?

duplicate(X,L1,L2) :- member(X,L1), member{X,L2).

append([],L,L).
append([X|L1],L2,[X|L3]) :- append{L1,L2,L3).

intersect([],«,[])-
intersect([X|L1],L2,[X|L3]) :- member(X,L2), intersect{L1,L2,L3).

le cham



Un Llogiciel Libre ?

* L’organisation autour de Prolog est décentralisée et en grande partie
informelle ; aucun contréle ni aucune coordination n’est assuré par les
contributeurs d’origine.

e L’unicité du langage repose sur certains de ses éléments fondamentaux
(interpréteur/compilateur d’Edimbourg), mais il n’existe pas de frontiéres
techniques clairement définies pour le langage ni de version centralisée
unique.

* Il n’existe aucun mécanisme de retour pour améliorer la base de code (public
récursif, Kelty 2008).

« Il n’existe pas de cadre juridique, institutionnel ou commercial (Campbell-
Kelly 2003).

Kelty, C. (2008). Two bits. The Cultural Significance of Free Software. Duke University.
Campbell-Kelly, M. (2003). From airline reservations to sonic the hedgehog. A History of the Software Industry. Cambridge MA., London.



La croissance organique de Prolog a permis une adoption rapide, mais, en 1’absence de
coordination entre les contributeurs, elle a ouvert le champ a la concurrence du marché.
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Kelty, C. (2008). Two bits. The Cultural Significance of Free Software. Duke University.
Alcaras, G. (2022). Des logiciels libres au contréle du code: l'industrialisation de I'écriture informatique (Doctoral dissertation, Paris, EHESS).



Conclusion

Pas de critere "simple" permettant de définir ce
qu'est un langage de programmation

Critéres techniques, et formalisation théorique ne
sont pas suffisants

IL convient de s'intéresser a L 'environnement social
et a L'usage fait du Langage

Vgl Lo el Mo e ldgdail=, reflétant Les enjeux

scientifiques des equipes concernées

NI el elg el Y=, qui permet de un

certain nombre de fonctions utiles aux programmeurs
d'une communauté donnée et de créer une
commune

%ﬁ (NelekNaN-INNRVN= (?), avec ses cannaux de
1stribution, une certaines unicité, une gestion des
Licenses



Thanks !
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