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Ubiquitous Computing

a variation of the article below appeared in IEEE Computer "Hot Topics", October 1993.
Mark Weiser, August 16, 1993 word . Abstrac

A few thousand years agc/ people of the Fertile Crescent invente%the technuln%ynf c?luﬁ‘n%wnrds/
on flat surfaces/ising abstract symls:.-literacyﬁ]"he technology ©of literacy avhen first invented, and

+for thousands of years afterwards/was expensive, tightly controlled, preaiuus;l'l‘oday it effortlessly, pg
Y2 RAEf.

unobtrusively, surrounds us. around now: how many objects and surfacesﬁﬂ you see with words

on them_.’{[Cumputﬂrs in the workplacean be as eﬂ‘nrﬂeis, and ubiquitous, as thatg.lLon_g-;t%nn the PC

and wc:rkstatiuz/{vill wi%e?ﬁecausﬂ mputing ar.:ces everywhere 7in the walls, on wrists, and
“in "scrap computers" (like scrap paper) lying about to bfimgﬁ as need&dd’fhis is called "ubiquitous
=

computing”, or "ubicomp" ‘[ i
=Y Sl

[ first created the idea of ubiquitous cnmputin%/hnrn contemplation of the place of today's cnmputE}/ in
actual activities of everyday lifeiln particular, ‘anthropological studieg/of work life [Suchman 1985, A7 =2 %%

Lave 1991] teacg us that/iaeuple primarily workin a world of shared situatinns,/and unexamined "'fé_,
technological skﬂlsiHnwever the cnmputer/fnday 1s isolated and isolati ;frﬂm the overall situation,

and fails to get out of the way of the work.|In other words, rather tﬁzﬁrg)a tool/through which we o
work, and so which disappears from our awareness;/the computer too often remains the focus of \ “h'?é

4

attention.[And this@)ru throughout the domain of personal computing/as currently implemented and
discussed for the future,/whether one thinks of PC's, palmtops, or dynabooks.{The characterization of 4"+ 7"
the fut cumputer/as e "intimate cnrrrll;uter" [Kay 1991], or "rather like a human assistant" [Tesler

1991] /rnakes this inappropriate attention/to the machine itself particularly apparent.| 25y £ T V.

Ubiquitous computing %ﬁs its goal the enhancing computer usg by making many computers F CEAA Crmaith
available/throughout the physical envimmnent/but making them effectively invisible to the user.JA & ¢4 ;%.t_;;_i

number of researchers around the wnrlcyére now wnrk'gg fin the ubiquitous computing framework,| U invis!b[

Their work impacts all areas of computer science, inchiding hardware components (e.g. chips), g
network ]:amtu::'ut.:{:'ols,,E interaction substrates (e.g. software for screens and pens), applications, privacy,

and computational methods. Ublcompty Thf s 23 B4R T S0 % Y I

-L!.' I \
Ubiquitous cumputinvirtua] reaiity/i a Personal Digital Assistant (PDA) such as > i\ Ilfg}? _;hﬁ
Apple's Newton,/itds nob a personal or intimate computer with agents doing your bidding;[Unlike Vet
virtual reality, ubiquitous computing endeavers to integrate information displays into the everyday 5 by
physical world Jt considers the nuances of theeal world/o be wonderful, and aims only to augment ¥ A &
them, JUnlike PDA's, ubiquitious computing envisions a world of fully cunnecteﬁevicesﬂrith cheap ¥2
wireless networks ever}rwheref unlike PDA's, it postulates that/you need not carry anything with you,
since information will be accessable everywhere.|Unlike the i timaﬁ%ent computer/that responds to
one's vniceﬁnd@ personal friend and assistan‘z‘bbiquitnus computing envisiung computatinlly T T R w
primarily in the backgrﬂunq/where it may not even nnticed;lWhereas the intimate computer does TRASL.
your bidding./the ubiquitous computer lea__xfg%yﬂqf feeling as though you did it yﬂurseli:._[ {:‘11 iz VR TR 28}

- »>Work on ubiquitous computing is still at an early phase.|Most work nnw@nncenn-aﬁng onthe SEK *ﬁ,ﬁ‘g‘y( 3

1 ) mobile infrastructure for wireless netwarking;[Because ubiquitous computing envisions hundreds of

wireless cﬂmputej in every office/its need for wireless bandwidti(is rudigiﬂus_.jfﬂr?nstance, work |

in a not-very-large building with 300 other penple;[lf each of us 1_133b 00 wireless devices/in our G

offices,/each demanding 256kbitsfﬂe$j§ve are using 7.5 gigabits of aggregate bandwidthfin a single ~ ° AR
it

buildin*gpdsiﬁicult/fﬂ achieve with currently envisioned wireless technologies. 3\
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4 A second challenge/0f the mobile hlﬁ'asn'ucmr@ handling mﬂbility._[N etworking developed over the
D past twenty years/With the assumptiun/{hat a machine's name, and its network address, were unvarying.
~ However, once a computer can move'from network to network this assumption is false|Existing Tt
protocols such as TCP/IP and OSI/EIE unprepared for to hand!e machine mobility without changﬂIA = (MILR 2
. — ~/ . . : g
number of committees and researchers are now working on methods of augmenting or replacing =~ 7 1 n-n -1 74
existing protocols to handle mﬂbility_.l A ;\%L p/1Y -iﬂ‘f\"ﬁ:-‘gz AUURD R85 SR BB 4

T
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6 A third challenge of the mobile infrastmctureiﬁgy window systems.|Most window systems,/éuch as those
~< for the Macintosh and for DOS/are not able to open remote windows/over a netwarh_tﬁven window
systems designed for networki g,/élmh as X IMII into them assumptions about the mubility/nf
peuplq._[The X window system prutucﬂl/fur instance, n_laﬁ it very difficult to migrate the window of
. . : . ST e £
a running appl ICﬂtl{'ﬂl/ﬁ'ﬂHl one screen to annther,/ﬁjthﬂugh thlﬁs  just what a person traveling/from
their office to a meeting might want,.j £a0 §¢ UHAPSMELL A2 R AT

For further reading in ubiquitous cnmputing{a paper in Scientific American covers the broad themes
[Weiser91 ]_._lFﬂr more detailed wark/the: July 1993 issue of the Communications of the ACM i
titled "Computer Augmented Environments: Back to the Real World" [ACM93]. [This issue%
‘*#ﬂi'};._-% >mpendium of papers on the subject/éf embedding computation in everyday life.|Papers in the (W2 LVA
August 1993 Usenix Conference on Mobile Computing address a number of ubiquitous computing ft®
topics [USENIX93].[The IEEE is launching a new journal of potential relevance/to this new ﬁelcll/’ |
Personal Computing, edited by Hamid adi/ to start publication in 1994;E§RPA recently published

a broad agency/énnnuncement on Wireless/ﬁdaﬁrtﬁe_ and Mobile Information Systems (WAMIS)‘.__[
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