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“Any error may vitiate the entire output of the device. 

For the recognition and correction of such malfunctions 

intelligent human intervention will in general be necessary.”

JohnvonNeumann,19451

“If you can’t blog, tweet! If you can’t tweet, like!”

KimDotcom,20122

1 John von Neumann, First draft of a Report on the EDVAC. Moore School of Engineering, University of 
Pennsylvania (1945).

2 Kim Dotcom, “Mr President” (2012); https://www.youtube.com/watch?v=MokNvbiRqCM&t=218s, ac-
cess: January 20, 2021.

Olia Lialina, Turing Complete User. Resisting Alienation in Human Computer Interaction, Heidelberg 
arthistoricum.net, 2021. (Interface Critique book) DOI: https://doi.org/10.11588/arthistoricum.972

https://www.youtube.com/watch?v=MokNvbiRqCM&t=218s
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Invisible and Very Busy

Computersarebecominginvisible.Theyshrinkandhide.Theylurkunder
theskinanddissolveinthe‘cloud’.Weobservetheprocesslikeaneclipse
ofthesun,partlyscared,partlyoverwhelmed.Wedivideintocampsand
fightabouttheadvantagesanddangersoftheUbiquitous.Butwhatever
sidewetake–wedoacknowledgethesignificanceofthemoment.
With thedisappearanceof thecomputer,somethingelse issilentlybe-
coming invisible aswell— theUser.Usersaredisappearingasbotha
phenomenonandaterm,andthisdevelopmentiseitherunnoticedorac-
ceptedasprogress–anevolutionarystep.
The notion of the InvisibleUser is pushed by influential user interface
designers,specificallybyDonNorman,aguruofuser-friendlydesignand
long-timeadvocateofinvisiblecomputing.Hecanactuallybecalledthe
fatherof‘invisiblecomputing’.Thosewhostudyinteractiondesignread
his“Whyinterfacesdon’twork”,publishedin1990,inwhichheaskedand
answeredhisownquestion:“Therealproblemwiththeinterfaceisthatit
isaninterface”.What’stobedone?“Weneedtoaidthetask,nottheinter
facetothetask.Thecomputerofthefutureshouldbeinvisible!”3

Ittookalmosttwodecades,butthefuturearrivedaroundfiveyearsago,
whenclickingmousebuttonsceasedtobeourmaininputmethodand
touch and multi-touch technologies hinted at our new emancipation
fromhardware.Thecosinessof iProducts,aswellasbreakthroughs in
augmentedreality(itgotmobile),theriseofwearables,thematuringof
all sorts of tracking (motion, face) and the advancement of projection
technologieserasedthevisibleborderbetweeninputandoutputdevices.
Thesedevelopmentsbegantoturnourinteractionswithcomputersinto
pre-computer actions or, as interface designers prefer to say, “natural”
gesturesandmovements.

3 Don Norman, Why interfaces don’t work, in: The Art of Human–Computer Interface Design, ed. Brenda 
Laurel (Reading, MA et al. 1990), p. 218.
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Of course, computers are still distinguishable and locatable, but they are 
nolongersomethingyousitinfrontof.Theforecastsforinvisibilityareso
optimisticthatin2012AppleallowedthemselvestorephraseNorman’s
predictivestatementbyputtingitinthepresenttenseandbindingittoa
particular piece of consumer electronics:

We believe that technology is at its very best when it is invisible, when you are 

conscious only of what you are doing, not the device you are doing it with […] 

iPad is the perfect expression of that idea, it’s just this magical pane of glass 

that can become anything you want it to be. It’s a more personal experience 

with technology than people have ever had.4

Inthislastsentence,theword“experience”isnotanaccident,neitheris
theword“people”.
Invisiblecomputers,ormoreaccuratelytheillusionofthecomputerless,
isdestroyed ifwecontinue to talkabout “user interfaces”.This iswhy
interfacedesignstartedtorenameitself“experiencedesign”,whosepri-
mary goal is to make users forget that computers and interfaces exist.
Withexperiencedesignthereisonlyyouandyouremotionstofeel,goals
toachieve,taskstocomplete.
ThefieldisabbreviatedasUXD,whereXisforeXperienceandUisstill
fortheUsers.WikipediasaysDonNormancoinedthetermUXin1995.
However,in2012UXdesignersavoidedusingthe“U”wordinpapersand
conferenceannouncements,inordernottoremindthemselvesaboutall
thoseclumsybuttonsandinputdevicesofthepast.Userswereforthe
interfaces.Experiences,theyareforthePEOPLE!5

In 2008DonNorman simply ceased to address users as users. At an
eventsponsoredbyAdaptivePath,auserinterfacedesigncompany,Nor-

4 Apple Inc, Official Apple (New) iPad trailer (2012), http://www.youtube.com/watch?v=RQieoqCLWDo, 
access: January 20, 2021.

5 Another strong force behind ignoring the term “user” comes from adepts at gamification. They prefer 
to address users as gamers. But that’s another topic.

http://www.youtube.com/watch?v=RQieoqCLWDo
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manstated,“Oneofthehorriblewordsweuseis‘users’.Iamonacru-
sadetogetridoftheword‘users’.Iwouldprefertocallthem‘people’.”6

Afterenjoyingtheeffectofhiswordsontheaudience,headdedwitha
charmingsmile,“Wedesignforpeople,wedon’tdesignforusers.”
Anoblegoal, indeed,butonlywhenperceived in thenarrowcontextof
interfacedesign.Here,theuseoftheterm“people”emphasisestheneed
tofollowtheuser-centredasopposedtoanimplementation-centredpar-
adigm.Theuseof“people”inthiscontextisagoodwaytoremindsoft-
waredevelopersthattheuserisahumanbeingandneedstobetaken
intoaccountindesignandvalidationprocesses.
Butwhenyoureaditinabroadercontext,thedenialoftheword“user”in
favourof“people”becomesdangerous.Beingauseristhelastreminder
thatthereis,whethervisibleornot,acomputer,aprogrammedsystem
you use.
In 2011, newmedia theoretician LevManovich also became unhappy
withtheword“user”.Hewritesonhisblog“Forexample,how[sic]dowe
callapersonwhoisinteractingwithdigitalmedia?User?Nogood.”7

Well,Icanagreethatwithallthegreatthingswecandowithnewmedia
–thevariousmodesofinitiationandparticipation,themultipleroleswe
canfill–itisapitytonarrowitdownto“users”,butthisiswhatitis.Blog-
gers,artists,podcastersandeven trollsarestillusersofsystems they
didn’tprogram.Sothey–we–arealltheusers.
Weneedto takecareof thiswordbecauseaddressingpeopleandnot
usershidestheexistenceoftwoclassesofpeople–developersandus-
ers.And ifwe lose thisdistinction,usersmay lose their rightsand the

6 For the video documentation of the talk see https://www.youtube.com/watch?v=WgJcUHC3qJ8, ac-
cess: January 20, 2021. See also Norman’s 2006 essay “Words matter” (2018): “Psychologists deper-
sonalize the people they study by calling them ‘subjects.’ We depersonalize the people we study by 
calling them ‘users.’ Both terms are derogatory. They take us away from our primary mission: to help 
people. Power to the people, I say, to repurpose an old phrase. People. Human Beings. That’s what our 
discipline is really about.” https://jnd.org/words_matter_talk_about_people_not_customers_not_con-
sumers_not_users/, access: January 20, 2021.

7 Lev Manovich, How do you call a person who is interacting with digital media? (2011); http://lab.soft-
warestudies.com/2011/07/how-do-you-call-person-who-is.html, access: January 20, 2021.

https://www.youtube.com/watch?v=WgJcUHC3qJ8
https://jnd.org/words_matter_talk_about_people_not_customers_not_consumers_not_users/
https://jnd.org/words_matter_talk_about_people_not_customers_not_consumers_not_users/
http://lab.softwarestudies.com/2011/07/how-do-you-call-person-who-is.html
http://lab.softwarestudies.com/2011/07/how-do-you-call-person-who-is.html
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opportunitytoprotectthem.Theserightsaretodemandbettersoftware,
theability“tochoosenoneoftheabove”,8todeleteyourfiles,togetyour
filesback, to failepicallyand,back to the fundamentalone, tosee the
computer.
In other words: the Invisible User is more of an issue than an Invisible Com-
puter.
Whatcanbedonetoprotect theterm, thenotionandtheexistenceof
users?Whatcounter-argumentscanIfindtostopNorman’scrusadeand
dispelManovich’sscepticism?Whatdoweknowaboutauser,apartfrom
theopinionthatitis“nogood”tobeone?
Weknowthatitwasnotalwayslikethis.BeforeRealUsers(thosewho
paymoneytousethesystem)became“users”,programmersandhack-
ersproudlyusedthiswordtodescribethemselves.Intheirview,theuser
wasthebestroleonecouldtakeinrelationtotheircomputer.9

Furthermore,itiswrongtothinkthatfirsttherewerecomputersandde-
velopersandonly laterusersentered thescene. In fact, itwas theop-
posite.At thedawnof thepersonalcomputer theuserwas thecentre
ofattention.Theuserdidnotdevelopinparallelwiththecomputer,but
priortoit.ThinkaboutVannevarBush’s“Aswemaythink”(1945),oneof
themostinfluentialtextsincomputerculture.Bushspendsmorewords
describingthepersonwhowouldusetheMemexthantheMemexitself.
He described a scientist of the future, a superman. He, the user of the 
Memex–nottheMemexitself–washeadingthearticle.10

Twentyyearslater,DouglasEngelbart,inventorofthepioneeringpersonal
computersystemNLS,aswellashypertextandthemouse,talkedabout

8 Borrowed from the subtitle “You may always choose none of the above” of the chapter Choice, in: 
Douglas Rushkoff, Program or Be Programmed. Ten Commands for a Digital Age (New York 2010), p. 
46.

9 “The movie Tron (1982) marks the highest appreciation and most glorious definition of this term. […] 
The relationship of users and programs is depicted as a very close and personal one, almost religious 
in nature, with a caring and respecting creator and a responsible and dedicated progeny.” Olia Lialina 
and Dragan Espenschied, Do you believe in users?, in: Digital Folklore (Stuttgart 2009).

10 Vannevar Bush, As we may think. A top U.S. scientist forsees a possible future world in which man-
made machines will start to think. Life Magazine (September 19, 1945), pp. 112–124.

http://contemporary-home-computing.org/turing-complete-user/
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hisresearchontheaugmentationofhumanintellectas“bootstrapping”
–meaning thathumanbeings,and theirbrainsandbodies,willevolve
alongwithnewtechnology.ThisishowFrenchsociologistThierryBardini
describes this approach in his book about Douglas Engelbart: “Engelbart 
wasn’tinterestedinjustbuildingthepersonalcomputer.Hewasinterest-
edinbuildingthepersonwhocouldusethecomputertomanageincreas-
ingcomplexityefficiently.”11

Andlet’snotforgetthetitleofJ.C.R.Licklider’sfamoustext,theonethat
outlinedtheprinciplesforARPA’scommandandcontrolresearchonthe
real-time system, fromwhich the interactive/personal computer devel-
oped–“Man–computersymbiosis”(1960).12

Whenthepersonalcomputerwasgettingreadytoenterthemarket15
yearslater,developersthoughtaboutwhowouldbemodelusers.AtXer-
oxPARC,AlanKayandAdeleGoldbergintroducedtheideaofkids,artists,
musiciansandothersaspotentialusersforthenewtechnology.Theirpa-
per“Personaldynamicmedia”from197713describesimportanthardware
andsoftwareprinciplesforthepersonalcomputer.Butwereadthistext
as revolutionary because it clearly establishes possible users, distinct
fromsystemdevelopers,asessentialtothesedynamictechnologies.An-
otherXeroxemployee,TimMott(aka“thefatherofuser-centreddesign”)
brought in the idea of a secretary into the imagination of his colleagues. 
This imageof the “ladywith theRoyal typewriter”14 predetermined the 
designsofXeroxStar,AppleLisaandfurtherelectronicoffices.

11 Thierry Bardini, Bootstrapping: Douglas Engelbart, Coevolution, and the Origins of Personal Computing 
(Stanford 2000).

12 J.C.R. Licklider, Joseph Carl Robnett, Man–computer symbiosis. IRE Transactions on Human Factors 
in Electronics (1960) pp. 4–11; http://groups.csail.mit.edu/medg/people/psz/Licklider.html, access: 
January 20, 2021.

13 Alan Kay, Personal dynamic media, [1977], in: The New Media Reader, ed. Noah Wardrip-Fruin and 
Nick Montfort (Cambridge, MA 2003); http://www.newmediareader.com/book_samples/nmr-26-kay.
pdf, access: January 20, 2021.

14 See Douglas K. Smith and Robert C. Alexander, Fumbling the Future: How Xerox Invented, then Ignored, 
the First Personal Computer (New York 1999), p. 110.

http://groups.csail.mit.edu/medg/people/psz/Licklider.html
http://www.newmediareader.com/book_samples/nmr-26-kay.pdf
http://www.newmediareader.com/book_samples/nmr-26-kay.pdf
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So,itisimportanttoacknowledgethatusersexistedpriortocomputers,
thattheywereimaginedandinvented–usersareafigmentoftheimag-
ination.Asaresultoftheirfictiveconstruction,theycontinuedtobereim-
aginedandreinventedthroughthe70s,80s,90s,andthenewmillennium.
Buthoweverreasonable,orbrave,orfuturistic,orprimitivethesemodels
ofuserswere,thereisaconstant.
Letmerefertoanotherguruofuser-centreddesign,AlanCooper.In2007,
whenthe“U”wordwasstillallowedininteractiondesigncircles,heand
his colleagues shared their secret in About Face: The Essentials of Inter-
action Design:

As an interaction designer, it’s best to imagine that users – especially  begin-

ners – are simultaneously very intelligent and very busy.15

Thisisverykindadvice(andoneofthemostreasonablebooksoninter-
facedesign,btw)andcanbetranslatedroughlyas“hey,front-enddevel-
opers,don’tassumethatyourusersaremorestupidthanyou,theyare
justbusy”.But it ismorethanthis.Whatthesecondpartof thisquote
gets toso importantly is thatusersarepeoplewhoareverybusywith
something else.
AlanCooperisnottheonewhoinventedthisparadigm,norwasiteven
DonNormanwithhisconcentrationon the task rather than the tool. It
originated in the1970s.Listingthemost importantcomputer termsof
thattime,TedNelsonmentionsso-called“user-levelsystems”andstates
thatthese“User-levelsystems,[are]systemssetupforpeoplewhoare
notthinkingaboutcomputersbutaboutthesubjectoractivitythecom-
puterissupposedtohelpthemwith”.16 Some pages before he claims:17

15 Alan Cooper, Robert Reimann, David Cronin, About Face 3: The Essentials of Interaction Design (India-
napolis 2007), p. 45.

16 Ted Nelson, Computer Lib/Dream Machines (author’s edition, 1987), p. 9.
17 Ibid., p. 3.
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OneshouldrememberthatTedNelsonwasalwaysonthesideofusers
andeven“naiveusers”,sohisbitter“justauser”meansalot.
ThealienationofusersfromtheircomputersstartedinXeroxPARCwith
secretaries,aswellasartistsandmusicians.Anditneverstopped.Users
wereseenandmarketedaspeoplewhoserealjobs,feelings,thoughts,in-
terests,talents–everythingthatmatters–lieoutsideoftheirinteraction
withpersonalcomputers.
Forinstance,in2007,whenAdobe,thesoftwarecompanywhoseprod-
uctsaredominatingtheso-called“creativeindustries”,introducedversion
3ofCreativeSuite,theyfilmedgraphicartists,videomakersandothers
talkingabouttheadvantagesofthisnewsoftwarepackage.Ofparticular
interestwasonevideoofawebdesigner(oranactressintheroleofa
webdesigner):sheenthusiasticallydemonstratedwhathernewDream
Weavercoulddo,claimingthat,intheend,“Ihavemoretimetodowhat
Ilikemost–beingcreative”.ThemessagefromAdobeisclear.Theless
youthinkaboutsourcecodes,scripts,linksandtheWebitself,themore
creative you are as awebdesigner.What a lie. I liked to show this to
fresh design students as an example of misunderstanding the core of 
the profession.
Thisvideoisnotonlineanymore,butactualadsforCreativeSuite6are
notmuchdifferent–theyfeaturedesignersanddesignevangeliststalk-
ingaboutunleashing,increasingandenrichingcreativityasadirectresult

Fig. 1:  Ted Nelson, Computer Lib/Dream Machines (author’s edition, 1987), p. 3.
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offewerclickstoachievethisorthateffect.18 In the book Program or Be 
Programmed, Douglas Rushkoff describes similar phenomena:

[…] We see actual coding as some boring chore, a working-class skill like brick-

laying, which may as well be outsourced to some poor nation while our kids 

play and even design video games. We look at developing the plots and char-

acters for a game as the interesting part, and the programming as the rote 

task better offloaded to people somewhere else.19

Rushkoffstatesthatcodewritingisnotseenasacreativeactivity,butthe
sameappliestoengagementwiththecomputeringeneral.Itisnotseen
asacreativetaskoras“maturethought”.
In“Aswemaythink”,whiledescribinganidealinstrumentthatwouldaug-
mentthescientistofthefuture,VannevarBushobserves:

For mature thought there is no mechanical substitute. But creative thought 

and essentially repetitive thought are very different things. For the latter there 

are, and may be, powerful mechanical aids20

Incontrasttothis,users,asimaginedbycomputerscientists,software
developersandusabilityexpertsaretheoneswhosetaskistospendas
littletimeaspossiblewiththecomputer,withoutwastingasinglethought
onit.Theyrequireaspecialised,isolatedappforevery“repetitivethought”,
and,mostimportantly,delegatedrawingtheborderbetweencreativeand
repetitive,matureandprimitive,realandvirtual,toappdesigners.
There are periods in history,moments in life (andmany hours a day!)
wherethisapproachmakessense,whendelegationandautomationare

18 See for example the trailers for Adobe Creative Suite 6 (2012); https://www.adobe.com/creativecloud.
html, access: March 10, 2021.

19 Rushkoff, Program or Be Programmed, p. 131.
20 Vannevar Bush, As we may think. The Atlantic Monthly 176 (1945), pp. 101–108; HTML version: https://

www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/?single_page=true, ac-
cess: March 10, 2021. 

https://www.adobe.com/creativecloud.html
https://www.adobe.com/creativecloud.html
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/?single_page=true
https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/?single_page=true
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Fig. 2:  “A Scientist of the Future” – title picture of Vannevar Bush’s “As we make think” published in the 
September 10, 1945 issue of Life Magazine, and Russian travel blogger Sergey Dolya (photo by Mik 
Sazonov, 2012; https://sergeydolya.livejournal.com/510565.html , access: March 10, 2021). Collage 
by Olia Lialina.
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requiredandenjoyed.Butintimeswheneveryaspectoflifeiscomput-
erized,itisnotpossibletoaccept“busywithsomethingelse”asanorm.
Solet’slookatanothermodelofusersthatevolvedoutsideanddespite
usabilityexperts’imagination.

General Purpose, “Stupid” and Universal

In“Whyinterfacesdon’twork”DonNormanheavilycriticisestheworldof
visiblecomputers,visibleinterfacesandusersbusywithallthis.Nearthe
end of the text, he suggests the source of the problem:

We are here in part, because this is probably the best we can do with today’s 

technology and, in part, because of historical accident.

The accident is that we have adapted a general-purpose technology to very 

specialized tasks while still using general tools.21

InDecember2011, sciencefictionwriterand journalistCoryDoctorow
gaveamarvellous talkat the28thChaosCommunicationCongress in
Berlintitled“Thecomingwarongeneralcomputation”.22 He claimed that 
there is only one possibility for computers to truly become appliances, 
the tiny, invisible, comfortable one-purpose things Don Norman was
preachingabout:andthatistobeloadedwithspyware.Heexplains:

So today we have marketing departments who say things like “[…] Make me a 

computer that doesn’t run every program, just a program that does this spe-

cialized task, like streaming audio, or routing packets, or playing Xbox games” 

[…] But that’s not what we do when we turn a computer into an appliance. 

We’re not making a computer that runs only the “appliance” app; we’re making 

a computer that can run every program, but which uses some combination of 

21 Norman, Why interfaces don’t work, p. 218.
22 Transcript: https://joshuawise.com/28c3-transcript#the_coming_war_on_general_computation; vid-

eo: https://www.youtube.com/watch?v=HUEvRyemKSg, access: March 21, 2021.

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


21

rootkits, spyware, and code-signing to prevent the user from knowing which 

processes are running, from installing her own software, and from terminat-

ing processes that she doesn’t want. In other words, an appliance is not a 

stripped-down computer – it is a fully functional computer with spyware on it 

out of the box.

By “fully functional computer”, Doctorow means the general-purpose
computer,orasUSmathematicianJohnvonNeumannreferredto it in
his1945“FirstdraftofareportontheEDVAC”,the“all-purposeautomatic
digitalcomputingsystem”.23 In this paper he outlined the principles of dig-
italcomputerarchitecture(vonNeumannArchitecture),wherehardware
wasseparatedfromthesoftware,andfromthistheso-called“storedpro-
gram”conceptwasborn. In themid40s, the revolutionary impactof it
wasthat“bystoringtheinstructionselectronically,youcouldchangethe
functionofthecomputerwithouthavingtochangethewiring.”24

Todaytherewiringaspectdoesnothavetobeemphasised,buttheidea
itselfthatasinglecomputercandoeverythingisessential,andthatitis
thesamegeneral-purposecomputerbehind“everything”– fromdumb
terminals to super computers.
Doctorow’stalkisaperfectentrypointtogetoneselfacquaintedwiththe
subject.Togointothehistoryofthewarongeneralcomputationinmore
depth,youmayconsiderreadingTedNelson.Hewasthefirsttoattract
attentiontothesignificanceofthepersonalcomputer’sall-purposena-
ture.In1974,inhisgloriousfanzineComputer Lib,whichaimedtoexplain
computerstoeverybody,hewritesincapslock:

COMPUTERS HAVE NO NATURE AND NO CHARACTER

Computers are, unlike any other piece of equipment, perfectly BLANK. And 

that is how we have projected on it so many different faces.25

23 John von Neumann, Introduction to The first draft report on the EDVAC”, 1945; http://web.mit.edu/
STS.035/www/PDFs/edvac.pdf , access: March 10, 2021.

24 M. Mitchell Waldrop, The Dream Machine (San Francisco 2001), p. 62.
25 Nelson, Computer Lib, p. 37.

http://qss.stanford.edu/~godfrey/vonNeumann/vnedvac.pdf
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Somegreattextswrittenthiscenturyare The Future of the Internet and 
How to Stop It (NewHavenandLondon2008),byJonathanZittrain,and
of course The Future of Ideas (NewYork2001),byLawrenceLessig.Both
authorsaremoreconcernedwiththearchitectureoftheInternetthanthe
computeritself,butbothwriteabouttheend-to-endprinciplethatliesat
theInternet’score–meaningthatthereisnointelligence(control)built
intothenetwork.Thenetworkstaysneutralor“stupid”,simplydelivering
packetswithoutaskingwhat’s inside. It is thesamewith thevonNeu-
manncomputer–itjustrunsprograms.
TheworksofLessig,ZittrainandDoctorowdoagreatjobofexplaining
whybothcomputerandnetworkarchitecturesareneitherhistoricacci-
dentsnor“whattechnologywants”.26Thestupidnetworkandthegener-
al-purposecomputerwereconsciousdesigndecisions.
For Norman, further generations of hardware and software designers
and their invisible users dealing with general-purpose technology are
bothaccidentandobstacle.Fortherestofus,theriseanduseofGen-
eral-PurposeTechnology is thecoreofNewMedia,DigitalCultureand
InformationSociety(ifyoubelievethatsomethinglikethisexists).Gen-
eral-purposecomputersandstupidnetworksarethecorevaluesofour
computer-basedtimeandthedrivingforcebehindallthewonderfuland
terriblethingsthathappentopeoplewhoworkandlivewithconnected
computers.Theseprescientdesigndecisionshavetobeprotectedtoday,
becausetechnicallyitwouldbenobigdealtomakenetworksandcom-
puters“smart”,i.e.controlled.
Whatdoesallthishavetodowith“users”versus“people”,apartfromthe
self-evidentfactthatonlytheuserswhoarebusywithcomputersatleast
alittlebit–totheextentofwatchingDoctorow’svideototheend–will
fightforthesevalues?
IwouldliketoapplytheconceptofGeneral-PurposeTechnologytousers
byflippingthediscoursearoundandredirectingattentionfromtechnol-

26 See Kevin Kelly, What Technology Wants (London 2010). 
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ogytotheuserwhowasformedoverthreedecadesofadjustinggener-
al-purpose technology to their needs: The General-Purpose User.
General-PurposeUserscanwriteanarticle in theiremailclient, layout
theirbusinesscardinExcelandshaveinfrontofawebcam.Theycan
alsofindawaytopublishphotosonlinewithoutFlickr,tweetwithoutTwit-
ter, likewithoutFacebook,makeablackframearoundpictureswithout
Instagram, removeablack frame froman Instagrampictureandeven
wakeupat7:00withouta“wakeupat7:00”app.
Maybetheseuserscouldmoreaccuratelybecalled“UniversalUsers”or
“TuringCompleteUsers”,asa referenceto theUniversalMachine,also
knownastheUniversalTuringMachine–AlanTuring’sconceptionofa
computerthatcansolveanylogicaltask,givenenoughtimeandmemory.
Turing’s1936visionanddesignpredatedandmostlikelyinfluencedvon
Neumann’s“Firstdraft”andall-purposemachine.27

ButwhatevernameIchoose,whatImeanareuserswhohavetheability
toachievetheirgoalsregardlessoftheprimarypurposeofanapplication
ordevice.Suchuserswillfindawaytotheiraspirationwithoutanappor
utilityprogrammedspecificallyforit.Theuniversaluserisnotasuper-us-
er,nothalfahacker.Auniversaluserisnotanexotictypeofuser.
Therecanbedifferentexamplesandlevelsofautonomythatuserscan
imagineforthemselves,butthecapacitytobeuniversalisstillinallofus.
Sometimesitisaconsciouschoicenottodelegateparticularjobstothe
computer,andsometimesitisjustahabit.Mostoftenitisnomorethan
aclickortwothatuncoversyourgeneral-purposearchitecture.
Forinstance,youcandecidenottouseTwitteratallandinsteadinform
theworldaboutyourbreakfastthroughyourownwebsite.Youcanuse
LiveJournalasifitisTwitter,youcanuseTwitterasTwitter,butinstead
offollowingpeople,visittheirprofilesasyouwouldvisitahomepage.
YoucanhavetwoTwitteraccountsandlogintooneinFirefox,andthe
otherinChrome.ThisishowIdoitanditdoesn’tmatterwhyIpreferto

27 Alan Turing, On Computable Numbers, with an Application to the Entscheidungsproblem. Proceedings 
of the London Mathematical Society 2, 42 (1), pp. 230–265; received May 28, 1936.
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manageitthisway.MaybeIdon’tknowthatanappformanagingmultiple
accountsexists,maybeIknewbutdidn’tlikeit,ormaybeI’mtoolazyto
installit.Whatever,Ifoundaway.Andyouwilldoaswell.
Auniversaluser’smindset(itisamindset,notasetofrules,notavow)
meanstoliaisewithhardwareandsoftware.Behaviourthatisantipodal
to the “verybusy”user.Thiskindof interactionmakes theuservisible,
mostimportantlytothemselves.And,ifyouwishtothinkaboutitinterms
ofinterfacedesignandUX,itistheultimateexperience.
Doesthismeanthattodeliverthiskindofuserexperiencethesoftware
industryneeds toproduce imperfect softwareorhold itself back from
improvingexistingtools?Ofcoursenot!Toolscanbeperfect.
Thoughtheideaofperfectsoftwarecouldberevised,takingintoaccount
thatitisusedbythegeneral-purposeuser,valuingambiguityandusers’
involvement.
Andthankfullyambiguityisnotthatrare.Thereareonlineserviceswhere
usersareleftalonetouseorignorefeatures.Forexample,thedevelopers
ofTwitterdidn’ttakemeasuresthatpreventmefromsurfingfromprofile
toprofileofpeopleIdon’tfollow.TheDutchsocialnetworkHyvesallows
theiruserstomessaroundwithbackground imagessothat theydon’t
needanyphotoalbumsorinstagramstobehappy.Blingee.com,whose
primary goal is to let users add glitter to their photos, allows them to
uploadwhateverstampstheywant–notglittery,notevenanimated.It
acceptseverythingandjustdeliversmergedlayerstotheusers.
Icanalsomentionhereanextremeexampleofaservicethatnourish-
estheuser’suniversality–myknet.org–anAboriginalsocialnetworkin
Canada.Itisso“stupid”thatuserscanrepurposetheirprofileseverytime
theyupdatethem.TodayitfunctionsasaTwitterfeed,yesterdayitwasa
YouTubechannel,andtomorrowitmightbeanonlineshop.Nevermind
that it looksvery low-techand like itwasmade17yearsago, itworks!
Ingeneral, theWWW,outsideofFacebook, isanenvironmentopenfor
interpretation.
Still, I have difficulties finding a site or an app that actually addresses
theusersandseestheirpresenceasapartoftheworkflow.Thismaybe

http://myknet.org/
http://myknet.org/
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soundsstrange,becauseallWeb2.0isaboutpushingpeopletocontribute,
and “emotional design” is supposed to be about establishing personal
connectionsbetweenpeoplewhomadetheappandpeoplewhobought
it,butImeansomethingdifferent.Imeanasituationwhentheworkflow
ofanapplicationhasgapsthatcanbefilledbyusers,wheresmoothness
andseamlessnessarebrokenandsomeofthefinallinksinthechainare
left for the users to complete.
I’llleaveyouwithanextremeexample,ananonymous(probablystudent)
project:

Itwasmadein2006,attheveryriseofWeb2.028,whenthemash-upwas
averypopularcultural,mainstreamartisticform.Artistswerecelebrating
newconvergencesandablurringofthebordersbetweendifferentpieces
ofsoftware.Lelouch’sRendezvousisamash-upthatputsonthesame

28 Web 2.0 was supposed to be a complete merging of people and technology but was again progressing 
alienation and keeping users and developers apart. People were driven from self-made home pages to 
social networks. 

Fig. 3: “Google Maps + Google Video + Mashup – Claude Lelouch’s Rendezvous”
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pagethefamousracingfilmofthesamenameandamapofParis,so
thatyoucanfollowthecarinthefilmandseeitspositionontheGoogle
mapatthesametime.Buttheauthorfailed(orperhapsdidn’tintend)to
synchronisethevideoandthecar’smovementonthemap.
Asaresult,theuserisleftwiththeinstruction:“Hitplayonthevideo.[…]
Atthe4secondmark,hitthe‘Go!’button.”
Theuserisaskednotonlytopressonebuttwobuttons!Itsuggeststhat
wecantakecareofitourselves,thatwecancompleteataskattheright
moment.The author obviously countedonusers’ intelligence andhad
neverheardthattheywere“verybusy”.
Thefactthattheoriginalvideofilethatwasusedinthemash-upwasre-
movedmakesthisprojectevenmoreinteresting.Toenjoyit,you’llhaveto
gotoYouTubeandlookforanotherversionofthefilm.Ifoundone,which
meansyou’llsucceedaswell.
There is nothing one user can do that another can’t, given enough time and 
respect. Computer users are Turing Complete.

* * *

WhenSherryTurkle,DouglasRushkoffandothergreatmindsstatethat
weneedtolearnprogrammingandunderstandourcomputersinorderto
notbeprogrammedandthatweshould“demandtransparencyofother
systems”29,Icouldn’tagreemore.Iftheapproachtocomputereducation
inschoolswastoswitchfrommanagingparticularappstowritingappsit
wouldbewonderful.Butapartfromthefactthatitisnotrealistic,Iwould
sayitisalsonotenough.Iwouldargueitiswrongtosayeitheryouunder-
stand computers or you are the user.30

29 “Politics is a system, complex to be sure, all the same. If people understand something as complicated 
as a computer, they will demand greater understanding of other things.” Respondent’s statement, 
discussed in Sherry Turkle, The Second Self: Computers and the Human Spirit (Cambridge, MA 2004), 
p. 163.

30 “Instead of teaching programming, most schools with computer literacy curriculums teach programs 
[…] The bigger problem is that their entire orientation to computing will be from [the] perspective of 
users” Rushkoff, Program or Be Programmed, p. 130.
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Aneffortmustbemadetoeducatetheusersaboutthemselves.There
shouldbeunderstandingofwhatitmeanstobeauserofan‘all-purpose
automaticdigitalcomputingsystem’.
General-purpose users are not a historic accident or a temporary
anomaly.Wearetheproductofthe“worseisbetter”philosophyofUNIX,
theend-to-endprincipleoftheInternet,the“underconstruction”andlater
“beta”spiritoftheWeb.Allthesedesignsthatdemandattention,andask
forforgivenessandengagement,formedusasusers,andwearealways
adjusting, improvisingandat thesametimetakingcontrol.Wearethe
childrenofthemisleadingandclumsydesktopmetaphor,weknowhow
toopendoors“withnoknob”.31

Wegeneralpurposeusers–nothackersandnotpeople–whoarechal-
lenging,consciouslyorsubconsciously,whatwecandoandwhatcom-
puterscando,aretheultimateparticipantsoftheman–computersymbi-
osis.NotexactlythekindofsymbiosisLickliderenvisioned,butatrueone.

31 “Direct-manipulation systems, like the Macintosh desktop, attempt to bridge the interface gulf by rep-
resenting the world of the computer as a collection of objects that are directly analogous to objects 
in the real world. But the complex and abundant functionality of today’s new applications – which 
parallels people’s rising expectations about what they might accomplish with computers – threatens 
to push us over the edge of the metaphorical desktop. The power of the computer is locked behind a 
door with no knob.” Brenda Laurel, Computers as Theatre (Amsterdam 1993), p. xviii.  
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