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Artistes / matiere numérique
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Machine a calculer
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Codage

Notes de musique
Fumée

Morse

Métier Jagquard

Rouleau pour piano

Carte perforée
Tube a vide
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Relails

Binaire : oui / non, vrai / faux, ouvert / fermé

Algebre de Boole + interrupteurs électriques

Figura 4-5. Huil bils dins un ocict

Octet



Analogique/numérique

continu/discret
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Codage
Transmission de données
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Architecture des ordinateurs

Memoire

[

|

|

Unité
Unité de | arithmétique
controle o et logigue
Accumulateur
W

N

Mémoire a long terme
Duree de vie infinie
Capacité infinie
Codage semantique

Méemeire & court terme
Durée de vie 20 sec.
Capacite 2 a 9 items
Codage acoustigue

Yisuelle
Duree de vwie 200 ms.
Capacite 17 lettres
Codage physigue

Auditive
Durée de wie 1500 ms,
Capacite 9 lettres
Codage physique

Entrée |

Sortie

Architecture de Von Neumann

Processeur

perceptif
Temps de
cycle 100 ms

Modele de processeur humain de
Card, Moran, Newell

Processeur
coygnitif
Temps de

cycle 70 ms

Processeur
moteur
Temps de

cycle 70 ms




Mémoires

Registre de
l'unité centrale

Meémoire
volatile

Mémoire
cache \.-
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Disques
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Bandes w \ , Memoire
\y \| permanente
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Coiit par bit, croissant
vitesse d'accés, croissante
Hiérarchie des Mémoires capacité de stockage, décroissante



Couches

Les couches logiciels

réponse

requéte

Requotes E/S utilisateur
traitement  Systeme E/S S.E.
Pilote
commandes S.E.
Interruptions S.E.
matériel
Controleur E/S
materiel acces

PERIPHERIQUE

unité




Interfaces



Languages de programmation

Just like half of the world’s spoken tongues, most of the 2,300-plus computer Code-raker Grady Booch, Rational S e’s chief scientist, is working with the Computer Key
o e r progr ing | are either ed or extinct. As powerhouses C/C++, History Musuem in Silicon Valley to record and, in some cases, maintain languages by writing 1954 Year Introduced
Visual Basic, Cobol, Java and other modern source codes dominate our systems, new compilers so our ever-changing hardware can grok the code. Why bother? “They tell TR TEE G
hundreds of older languages are running out of life. us about the state of software practice, the minds of their inventors, and the technical, social, Protected: taught at universities; compilers
An ad hoc collection of engi | ic lexicographers, if you will-aim to and economic forces that shaped history at the time,” Booch explains. “They’ll provide the D
I o n g u e S save, or at least document the lingo of classic software. They’re combing the globe’s raw material for software archaeologists, historians, and developers to learn what worked, Endangered: usage dropping off

9 million developers in search of coders still fluent in these nearly forgotten lingua what was brilliant, and what was an utter failure.” Here’s a peek at the strongest branches Extinct: no known active users or up-to-date

the ro 7 computer frangas. Among the most endangered are Ada, APL, B (the predecessor of C), Lsp, of programming’s family tree. For a nearly exhaustive rundown, check out the Language List compilers
Oberon, Smalltalk, and Simula. at HTTP://www.informatik.uni-freiburg.de/Java/misc/lang_list.html. - Michael Mendeno Lineage continues

1954 (1955 (1956 1957 (1958 1959 1960 (1961 (1962 1963 | 1964 | 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 | 1978 1979 1980 | 1981 1982 1983 | 1984 |1985 1986 1987 1988 1989 | 1990 1991 1992 | 1993 1994 1995 | 1996 | 1997 | 1998 1999 2000 | 2001

m Fortran 90 ISO/IEC
Created for the IBM 7090194

features of Fortr:

an,
Cobol, and Algol 60. %

&Z?Ff'evﬁf,e,y Cobol Cobol ANSI Cobol 74 ANS| Cobol 85 00 Cobol
eec iangtages) = e AlLisp-like language designed ALisp offshoot that's
in science and FICTTTEEog  The culprit behind by W researcher Seymour il used nintrodur- Scheme 84 Scheme IEEE Scheme R5RS
enginserings g"el."'h“l'.iﬁfst Tlﬂ"YkVZK bugs. Papert to make programming tory programming
nglish-like Iso known as i it
FRAPIASI  Common Businoss- George Rain’s attompt [EEERER I LAY s e | Faskellilo Haskell 1.1
languages. Oriented Language. to combine the best |

\ _
| 4 2 \@ Object Syi(ﬁrﬂ.
Ny ANS| Common Lisp
)]

Tnlo vul:lon )Iforoxu_
released to the public. Asimpleof ;.f:g . W Initaly called Oak. Sl one of te fstest.grovin
0 0 3 languages around, despite the standards fued between
R g el Byl iGim: o el Sun and Microsoft. Somewhat like C++, Java allows for
Smalltalk-80 \ \ \ I I \ “write once, run anywhere” portability across the Net.

The first language to show off the power of
oBctorn “’20;(,‘., Devolpedt " Softare Rex 1.00 , Rex 2.00 =z — y Object Rexx
oncepts Group, Xerox PARC, nEay3 Restructured Extended Executor A1 objectorinted language. object. \
orlented \ Java 2(v1.3)

Invented by John McCarthy at MIT,
Lisp has an unusual syntax made
up of lots of nested parantheses.
Still popular with Al researchers.

Algorithmic Language, designed as
a portable language for scientific
computations. Algol 68’s complexi
was either ahead of ts time o rightfully
doomed, depending on whom you ask.

The hoped-for Esperanto of ﬁ\
the computing world. Designed

Algol 68

by an interational Zurich- \ - language.
e T e T — . A s T
3 3 language us nix admins
attempts at makinﬂ software Programming en m to lﬁan?pulata Iar%o config New AWK, a pattern An object the Microsoft.Net platform
ﬂ'&’ﬁ.‘:ﬁ?ﬁﬂ%'“&ﬂ'{ﬂﬂa e. Logique for natural- Called Cluster, its files programmatically, rather e pro- Sather 0.1 Iorlamed for Web services.
? o L';‘g"“l'aﬁ;’:f;sr:g"g'm‘ an object-oriented than editing them by hand. cessing language. language. \
: acadsmicllanglag A popular language amon; Python g PYihon 16 24
srstado e Wob sito builders it incues ECMA Scri
aled 10 i Y ipt
enalneonngekle: features missing from Perl.
Possibly the most Microsoft's version
commen language Tool Command Language, “tickle.” of JavaScript.
today. Adds object- The duct tape of programmin G-y 2 scriptin Can't they share
H H oriented features to C. (a scripting language for patching Ia;-g“ge[ml ] anything? )
Survival of the Fittest tog

ether different languages).
£

! / / /
- T
ey e
Updates G+ or th
ANSI C (C89) 1500 (95) o d Netwith a Javarike
l \ / virtual machine, so
ADA 83 ADA 95 code can run on any

One of the most widely deployed C with Classes
lan, Ilig:s today. Windows and
Unix OSes are written mostly in
C and its descendants.

Reasons a language endures, with examples of some classic tongues

Appeals to a wide audience C (bolstered by the popularity of Unix)

Gets a job done Cobol (designed for business-report writing)
[

Delivers new functionality Java (runs on any hardware platform) | b i
e \ ) nd of computor
The US Department of Defense’s effort to craft a standard object-oriented Found in millions of Web pages. Originally dubbed LiveScript, it
named by Netscape marketers wh

a - Ateaching language named

Fills a niche Mathematica (speeds up complex computations) Language O Ianguage for s work.Namd afto Ada Lovelace,agualythe words st B Gl
Used primarily . Designed by computer programmer, and created by Jean Ichbiah’s team of Honeywell. . to ride Java's buzz. It has little in common with that language.

Offers a modicum of elegance Icon (has friendly, line-oriented syntax) for non-numeric. R G odula 2 1SO
programming.

; Object-oriented Another creation of Niklaus Wirth.
Has a powerful user base or backer C# (developed by Microsoft for .Net) of Algol 68. r::;-::;,e Pascal, designed — [T Oberon Later mosiifiod by Rolsert Grisssmar for
B . for simplicity. numerical apps on supercomputers.
Has a charismatic leader Perl (programmer-author Larry Wall)

The swiss Army Knife of programming (a k a Practical Extraction and

Report Language), used for patching together different languages. - [ZS(RALLL)

s"g“ professing Ialn juage for text Spawned a quasi-literary culture that tes Perl haiku
and formula manipulation, common TR ]
et ocessers. Invorted Ly  Mih his descenzantdo‘f sh The kitchen sink of command-line .
avid Farher, riswold, an nobol,there's no need to C-Shell,a scripting language and command-  Standard ML, a 8 s
King of the onediners also refered| V2" PolOnSKy a BelLabs. [T e T crce: Beslned oy o shol mrprotr Wen by pogramers  generabpurpose  Erodamming estursfor i, B
gou A m Ir:‘rnlminn u"W" Griswold to be successor fo Snobold, to make Unix command lines more like C's. language. shell (a k a Bourne Again Shell). guage.
S et S1obo Srobod S s il
g'lm l:l?lwmphx programs as short Icon Page-description language

National Radio Astronomy

for printers and
. Designed by Kenneth Word-based language Weta raphics sistems; 13 pocentof all commercial ﬁ i 2:61 " Objoctive Caml ;O Cam 2 g O Cami 300 &
Iverson at Harvard. first used to guide the Language e o ts are e Objective Caml , O Caml 2 0 Caml 3.00
Observatory telescope at Fort PostScript Level 2 J
Although mocked by “real” programmers for Kitt Peak in Arizone. - m
APL 96

its limited abilities, Basic has outlived many Categorical Abstract Machine Language

more advanced anguages, a5 well s the APL
computers that made i

it 2 household word. Stapds for Blgenner's MicrosoRt Besi - - - The Rodney Dangerfield of programming

All-Purpose Symbolic Instruction Code. [Basic MS Basic 2.0 Visual Basic o 4 languages. Popular for building Web

sites with Microsoft Visual Studio tools.

Sources: Paul Boutin; Brent Hailpern, associate director of computer science at IBM ; The Retr i Todd Proebsti senior at Microsoft; Gio Wiederhold, ientist, Stanford Uni ity



Programmation

Fichier texte « compréhensible » Sou rce

#include

Edition de liens, compilation, assemblage,

000101
111001
001100

Fichier binaire exécutable Programme

15



Programmation

Langages de programmation

Types : Bas/haut niveau, impératif, objets,
composants, services,

Assembleur, Pascal, C, C++, Java, Python,

IDE (Integrated Development Environment)

Eclipse, NetBeans, Code::Blocks, Processing ...

Programmation textuelle/graphique

Patcher family :
Pd, Max, vvvv, Isadora, Reaktor,

16



Programmation graphique /
textuelle

+- performant

+ facile osc.c

+- lisible Boucle. java
+- pratique

Du texte aussili Bonjour.pd
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Moon over Pokesdown Station 2005

[$1 1 23 0.6 25020008 4000 0. 3|
ﬁ 1 23 0.6 450 250 400 690D, 3

select @1 23 45EF7

select & 9K 12 1

£ | J[F |E &5

s times

mod &

£ 2| far messm £

select @ 112 34 56 7

.F

bass synth,

S0 52 B B3 76 T3 23 896 31 93 95(

50 42 £¢[By 7e-73.8] 26 &2 93 95|

EE 42 64 &7 T& 73 81 23 82 332 35

10 11 12

- 12] [$1 9,293 0.353 01734173 0. 502 10 160 §. 4]
|

$1 0 853 B]172 0.122 0.251 20 1008 0.9]

- 12
same

eapo J cosine nonlineal for 3 parts

[$1 ©.238 p'353 0.172 9,57 0.7 100 400 0.17]

string

[;d Scosynth
=

slider

adpang

st-ce
c'est ?

hasor— @, 455
*-. SE00

+- 300

loadbang

E
Ed delldel e
moa

this reminds me of some early human league, wit the x-mod
realy simple old 28s pre-digital timbres.

Pure Datas""

bang

random 4

select @ 1 2

S0 150

=izlo]

altolo]

lzoo 20

d kicknsn



Environnement de programmation
graphique

en temps réel

pour la création
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Instruments

Exemples

ON/OFF

EFM

ADPD-803_Drum_Machine

random clear -

random {f clear @255

random [ 3 clear Cten

randam clear E FEREE = paEe
decay

random L clear || g

output-

dE Zgg E
B fade O

attack_[ms) decay_(ms) hit_me!

| 232 E?DEI [] test_play

al

Performances
~ =

o A




Entrées / Sorties

Capteurs

Actionneurs

21



Chaine interactive

Interfaces
actionneurs
Interfaces
, Capteurs capteurs Logiciels Usb > Midi g Actionneurs
—aa % b
|'_i L ¥
Physique Analogique Numérique Analogique
AAAV. Voltage /\ /7 ﬁLﬁE‘;rs ATATAY Vaitage /7,

Infra-rouge

22



MaxFTS 1990

jMax 1998

Historique

@ax Mathews 1950- 1960

Synthétiseurs analogiques - Moog et Buchla
IRCAM

Patcher 1986-19883

Max ISR

Miller Pug¢kette/PureData.org vid Zicarell/Cyeling74

MaxOpcode 1990

. MaxMSP 1997
:

Pd 1996

23



Ressources

Interne (Menu help)

./doc/1.manual/index.html

. /doc/manual/
./doc/2.control.examples/
./doc/5.reference/all _about*

Externe

Puredata.org (listes, ...)

Flossmanual
Codelab. fr
Puredata.hurleur.com

> Ateliers, festivals,

> Livres, papiers : Conventions,
Miller Puckette, Andy Farnell, Robert Rowe



Pure Data

Gratuit
Open-source Multi-
Miller Puckette plateforme
Dataflow Communauté

Patch Temps - réel
Prototypage Objet

Interaction Myltimédia
Modulaire _ _
Programmation graphique

25



C'est aussli ca |
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