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L informatique Ubiquitaire

Un peu d’histoire:

» Mark Weiser et le Xerox PARC

» En Europe :

» I-LAND
» Phillips

» Aujourd’hul
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L'Ubicomp : 3¢ ere de I'informatique

Fin des annees 1980 - debut 90 :

» L'informatique personnelle s'impose (Mac: 84, Windows 3: 90)
» Miniaturisation de I'informatique

» INnformatique embarquee, premier télephone mobile, Palm...

» Développement d’interfaces utilisateurs grand public

» Salles interactives, réalité augmentée...

De nombreux termes:

» Ubiquitous computing  (Xerox)
» Pervasive computing (IBM)

» Intelligence ambiante (UE)
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The Computer
for the 21st Century

Specialized elements of hardware and software,
connected by wires, radio waves and infrared, will be
so ublquitous that no one will notice their presence

be most profound techmologies

ure those that dsappear. They

wesnve themarives sio the Gabric
of everyday 2fe until they are incistin-
guishahle froem 1,

Consider writing, perhaps the first
information tockaokgy. The abiey
represent spoken langusges symbolicsd-
ly fee oogserm ssorege freed Informa-
o0 from the Benlis of mdividoal e
ary. Today this rechmology ¥ shig-
tour 0 Indastralizod countries. Not
only do books, magazines an: pewspe-
pers Cotvey wiitien iformation, but so
do street signs, Bllboands sbop sdgrs
und even graftitl. Candy wrappers are
oovered i writing. The constiest back
ground presence of these peoducts of
Hteracy techmclory™ docs not require
acthve astenton, bt the Informmation o
e transmdned & ready for use a1 3
glance. [t is Gffoult 1o ssegrine modern
life otherwise.

SOcon-based Bfocmation sechnclogy,
n cantrast, Is far from having becoew
peet of the controament. More than 50
milbon persomsl compuies feoe been
sold, and the computer nooetheless re-
maders Barpely I a world of s owe, I
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the poa revolstion of comgating alter
worksbatoes, variously hoown as uhoguk
oS computing o embodied Vit
Befues wurking of PASC, he wirs 3 peefes
S0 of cooporer sclenoe 2 e Undverwly
of Murvlard; be receved s LD, Do
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or wao belpod fousd en ectronk pob
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1 the Sl o pactage colloction
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by Mark Wedser

is appeoachable anly theough cosplex
Jarpoa that has nothing 10 do with the
tasks for which peopde use computess.
The styte of the art & pechaps anado-
Rous o the period when scribes had 1o
know as sk about making ik or
baking clay as they ciid abowt writing

The arcane sura that surrcunds per-
sonal competers Is ot Just s “user in-
terface”™ problem. My colleagaes and |
ot the Xevux Palo Alto Researcls Cexner
think than the ides of a “personal” com-
puler sl s misplaced and thar the
vision of haptop machiees, dymabooks
and “knomfedge nanvigators™ (s caly a
transitionad step toseard schivving te
reald porential of informatioa technolo-
gy, Such machines csessol ruly make
oompating an iosegral, mvisthle port of
ponphe's Ives We dee therofoe mying 1o
concetve 2 new wary of thinking about
computers, ane thar takes neo account
the human world and alkes the com-
purers themselves to vanish oo the
beackpround

mental comsegqaence nol of tech-

nokogy but of human psycholo:
gy, Whenereer poople lesen somuiling
saEDickently well they coase %0 be aware
of . When yos look at a street sin,
for example, you ahsorh Ity Informa-
thon withom consclously pestorming
the st of reading, Computer salest i,
ecomommist and Nobelist Merbert A, SI-
ston calls this phensetcnon *¢
mg"; phitlosopher Michad Pok
i the “tach dmensha™; psychalogis
I, 1 GBenn calls it “visaal inveetanis™;
pallosophers Hans Geoorg Godaomer  and
Martin Heddegger <all it the “hoetzon®
and the “ready-to-hand®; Jobn Saewly
Eorrwn of PARC calls it the “poriphe
vt AR sy, B essence, that caly when
things dsappear in this way are we
freed 10 use thern wthour thinking and
%0 1o focus beyond them on new goals,

f\ uch a @sappearance is a funda:
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The Wea of Integranng companers
seambesaly into the woek! ar large suns
counter to a sumber of present-day
trends. “Uligpaiious comparing™ in this
context does not mean just computers
that ca be carried to the beach, jun
gle ur alrpoet. Bven the sost powerful
potebook computer, with acoess 10 a
workdwide informaricn network, siill
foouses amention on a snghe box By
analogy with writing, carrying 2 super-
lapiop & Mke trvndng hast are very Im-
portaes book. Cosyomsizing this book,
wven writing milloos of other Books
does not begin to capture the real pose-
er of literacy

Furthermoee, although ubdquitous
compuners may ese sound and video
o sddition 10 text and graphics, thet
docs not make them *multimediy com:
praters” Tockny's muliimedia machine
makes the computer screen Into o de-
anding foous of arention rarkes than
allosing ® %0 facke Into the tackground

Perhags most diamesrically opposed
10 our visson & e notion of vietusd re-
ality, which attempts to make a woold
wsdde the compuater. Csers doa apecial
gogples that project an artificial scene
ool Their eyes; they wear glinves o
even bodysuns that sense thetr mo-
toes and gestures so that they can
moaw about sod muanipolaste virtoal ob-
Jects, Althouogh & mayy henee Its purpose
n alloming people 10 explore realins
otherwise insccessbie—the imstdes of
cells, the surfaces of distant planets, the
frfiematicn webs of deta Bacses —irfu
al reality &5 only 2 map, Dot a3 ternto-
ry- It esciudes desks, affices, other poo-
ple oot wearing gogales and bodysatts,
wearher, wees, walks, chance encoun
teex anud, in peneral, the infindee rich-
ness of the antverse. Vistual realy for
CLESS AN FIorTres 4muml|n oL s
hiting the workd rather tham oo trvisthly
enhancng the woeld thar already oadsrs

Indesd, the apposttion Botwern the
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Mark Weiser — Le pere de I'Ubicomp

FUPLICA

FRESS

-ormule une vision de
iInformatique diffuse, dans
‘environnement et les objets
de tous les jours.

https://www.lri.fr/~mbl/Stanford/CS477/papers/\Weiser-SciAm.pdf
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A Xerox Parc
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Computing by the inch, foot, & yard

Ubiquitous computing
@ Xerox PARC, 1988 - 1995

Dewices according to model size approach:

PARCtab PARCpad Liveboard

Inch-sized Footsized Yard-sized




—chelle, continuité

tiny

Every pixel counts

~ book size

Action at point of input

> meter

Fluid interaction

hundreds/person

tens/person

Context Aware Error handling Freeform input
& disambiguation
Pervasive Shared
Disposable or collaborative
personal
PARC Tabs PARC Pads Liveboard

one/person
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Tabs

“labs are the smallest compo-
nents of embodied virtuality. g =
Because they are intercon-  |[Elkaisbivnsl=
nected, tabs will expand on

the usefulness of existing
Inch-scale comyputers such
as the pocket calculator and
the pocket organizer. Tabs will

also take on functions that no ~ \ e
computer performs toaay.” = 1in,
M. Weiser
» Petits

» Interconnectés

» Applications embarquees




ParcTab Transceiver IR Gateway

IR
Gateway

IR
Gateway

IR
Gateway
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Ethernet Agent

Tab 1
Agent

Tab 2
Agent

Tab 3
Agent

Tab 4
Agent

Applications
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Pads

“Pads differ from conventional
portable computers in one crucial
way. Whereas portable computers go
everywhere with their owners, the pad
that must be carried from place to
place is a failure. Pads are intended to
be ‘scrap computers’ (analogous to
scrap paper) that can be grabbed and
used any-where,; they have no
individualized identity or importance.”

M. Weiser




BSoards

“We have built enough Liveboards to
permit casual use: they have been
placed in ordinary conference rooms
and open areas, and no one need sign
up or give advance notice before using
them. By building and using these
boards, researchers start to experience
and so understand a world in which
computer interaction casually
enhances every room.”

M. Weiser
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http://www.vaeggen.copenhagen.dk

The Computer for the 21st Century

“The most profound technologies are those that disappear.They
weave themselves into the fabric of everyday life until they are
indistinguishable from it.”

» |’écriture, I'eau, |'électricite...
» Embarqué, invisible, tacite, ambiant, périphérique.
» Conscient de I'environnement
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Dangling Wire de Natalie Jeremijenko

Un exemple de Calm Technology
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https://people.csail.mit.edu/rudolph/Teaching/weiser.pdf

https://calmtech.com/index.html
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L

Good Night Lamp
A. Deschamps-Sonsino
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L informatique Ubiquitaire

Un peu d’histoire:

» Mark Weiser et le Xerox PARC

>En Europe :

» I-LAND
» Phillips

» Aujourd’hul
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En Europe

-Land: R
1 ) Z ok A ) " ,%""

» "RoomWare” pour la creativite et I'innovation =\
Concepts

» Intégration de |'espace architectural et informationnel.

» Nouvelles pratiques de travall.
Scénarios

» Rencontre dans le couloir, dessin sur le mur

» Travall collaboratif en sous-groupe —> session de discussion
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DynaWall

ConnecTables
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-Land

Dyna\Wall
» Mur interactif tactile : 4,5m x 1,1m
Comm~Chair

» Chaises avec ordinateur et station de docking integrées pour
oortables

Interac Table

» Table interactive tactile ;: 65x85cm

Passage

» Mécanisme de passage d’information et d’association entre
obiets physiques et numeériaues.
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INnfrastructure

Integration

» De tous les composants hardware

» Réseau + infrastructure logicielle
» “OS for RoomWare”

Software Infrastructure ~ BEACH

» Partage d’information

» Gestion d’interfaces distribuées

» Distribution, réplication, gestion
d’objet informationnels

Fig. 4. BEACH clents running on different roomware component are synchronised by a server
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Vision of the future (Philips, 1990)

VISION OF THE FUTURE


https://www.youtube.com/watch?v=u3l139Txuk4

L informatique Ubiquitaire

Un peu d’histoire:

» Mark Weiser et le Xerox PARC

» En Europe :

» I-LAND
» Phillips

> Aujourd’hui
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Principes et examples

Décentralisation Simple
» Nombreux dispositifs » “Information appliances”,
| - imitees
Diversifies ) - )
» “Intelligent
» Universel -> dédié — Context-awareness
» Grand nombre de clients — Activity-awarenes
Connectivité

» Toujours actif
» Sans fll
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Une personne,

de nombreux dispositifs
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Un dispositit, de nombreux utilisateurs
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Smart-hnome
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Smart spaces
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Mobilité

-’
.

[laTYMKH 3afIbIMNEHHA
M TeMnepaTyphl B Ca/IOHe

Tabno «6eryuias CTpoka»
-\
\ / l

laTyMKK yyeTa
NaccaKHponoToka

BokoBoe Taébno ' ’\]
KoHTponnep garuMkoe
HPONOTOKA
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Santé et soins




Education
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Wearables
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Informatique tangible
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Réalite mixte
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building

Web of Things WU |\

Couche Web sur I'Internet of  E— s

Layer 4 Integration Automated
Node-RED Ul Generation

Th I ﬂ g S COMPOSE WeT-a-Mashup Web Applications

Physical Mashups

| Social Networks ~ APITokens TLS prLs
4 Uﬂ GT du WSC | Laver3 Delegated PKI 5

SHARE Authentication OAuth JWT

2 Candidate Recommendations —— Social WoT  Encryption

REST Crawler Web Thing Model RDFa

» Réutiliser les standards | RS | areons e o

» Simplifier la création de services — json wesTAm

Layer | WebSockets

HTTP
ACCESS Web Hooks Proxy _

» Des bases anciennes URI/URL  Gateway | MOTT conp

Projet Cooltown de HP en 2002 QR Gertons Bructosth Tighes /5G|

. | Networked . o
. Things %’E = @E

» Des entreprises actives: | co BN .= | B

Source: Building the Web of Things: book.webofthings.io

Xive |y, eV ryt h n g, . n Creative Commons Attribution 4.0
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https://xively.com/
http://www.apple.com/uk
https://www.w3.org/WoT/

Bilan

1. Concevoir pour la présence quasi-continue du numeérigue

» mais que faire quand c¢a casse ou marche mal ?

2. Présenter I'information en respectant I'attention des
utilisateurs -> de la périphérie vers le focus

3. Lier mondes physique et numérique

4. Transformer nos methodes de conception, pour imaginer
repondre a des besoins diffus et difficlement formalisables

5. Enjeux en termes de vie privée et environnemental
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