
4HE FAST AND CONTINUOUS TECHNOLOGICAL CHANGE THAT IS
CHARACTERISTICOFTHEINFORMATIONSOCIETYWEFINDOURSELVES
IN HAS DEMONSTRABLE IMPACT ON THE WAY LIBRARIANS GO
ABOUTTHEIRBUSINESS�4HISPAPEROFFERSASCENARIOOFTECH
NOLOGICALCHANGESALREADYINTHEPIPELINEANDYETTOCOME�
ANDHOWTHOSECHANGESWILLIMPACTTHEROLEOFLIBRARIANS
INTHE FUTURE�/NEOFTHEMAINCONCERNSOFTHISPAPER IS
THE CONTINUED RELEVANCE OF INFORMATION PROFESSIONALS AS
INFOMEDIARIESINOURFUTURESOCIETY�

7ILL BRICKANDMORTAR LIBRARIES STILL BE RELEVANT
FIFTY YEARS FROM NOW� -OST LIBRARIANS HOPE SO
BUT GRUDGINGLY ACKNOWLEDGE THAT THIS MIGHT

NOTBETHECASE�DIGITALLIBRARIESARETHINGSWECANWRAP
OUR MINDS AROUND� ALBEIT IN A TENTATIVE WAY� 7ILL FLESH
ANDBONE LIBRARIANS BE RELEVANT IN FIFTY YEARS TIME� /F
COURSE�THESTATUSOFINFORMATIONPROFESSIONALSWILLGROW
IN THE INFORMATION ECONOMY�SURELY WE HAVE ESTAB
LISHED THAT� "UT WILL THEY BE FLESH AND BONE� -AYBE
NOT� )NDICATIONS THAT SERVICE INDUSTRIES WILL NOT NECES
SARILY BE POPULATED BY BIOLOGICAL ENTITIES�AS WE KNOW
THEM�ABOUND EVEN NOW IN AREAS OUTSIDE THE FIELD OF
INFORMATIONSCIENCE�7HILETHESEMAYNOTBEAREASMANY
INFORMATIONPROFESSIONALSVENTURE INTO� SUCHASGAMING�
COGNITIVE SCIENCE� ARTIFICIAL INTELLIGENCE� AND SPECULATIVE
FICTION� STILL� THE WRITING IS ON THE WALL� ,IBRARIANS ARE
ALREADY BECOMING MORE AND MORE DISEMBODIED AS THEIR
ROLESTAKETHEMDEEPERINTOVIRTUALENVIRONMENTS�

7HEN A USER ASKS US FOR A JOURNAL ARTICLE THAT IS NOT
HOUSED ON THE LIBRARY SHELVES AND WANTS IT NOW� WE DO
NOT BLINK AN EYELID� 7E GO TO THE VIRTUAL SHELF LABELED
%"3#/HOST�%MERALD )NSIGHT�OR3CIENCE$IRECT ANDPRO
DUCE THE REQUIRED ARTICLE AS EFFORTLESSLY AS WE WOULD A
BOUNDVOLUME�WITHOUTHESITATIONCROSSINGTHEBOUNDARY
BETWEEN ATOMS AND BITS� 7HEN USERS COME LOOKING FOR
ANNUALREPORTS�WESIMPLYPOINTATTHE-C'REGORSDATA
BASE AND SAY� hYOU�LL FIND IT THERE�v 7HEN WE SAY� hJUST
MAIL IT TOYOURSELF�v THE THOUGHTOFAPOSTOFFICEDOESN�T
CROSSOURMINDS�,IBRARIANSALREADYDEALWITHMANYUSERS
INANEXCLUSIVELYVIRTUALENVIRONMENT�HAVINGNEVERMET
THEM FACETOFACE� 7E RECEIVE THEIR EMAILS AND REPLY IN
KIND� GUIDING THEM ALONG 52,S LIKE SO MANY FAMILIAR
SHELVES�

)WOULDLIKETOCREATEAPICTUREOFWHAT)BELIEVETHE
FUTUREOFLIBRARIANSHIPHOLDS�

&RAGMENTS FROM MANY SOURCES WERE PIECED TOGETHER
TOASSEMBLETHISPICTURE�4HEREARETIDBITSFROMMAGAZINES
SUCHAS7IREDAND.ET0LUS�THESPECULATIVEFICTIONNOVELS
OF 'IBSON� 3TEPHENSON� AND .OON� AND THE NONFICTION
WORKS OF 3TERLING� "ROOKS� AND *OHNSON� AMONG OTH
ERS�!LSOPARTOF THEMIXAREMOVIESANDANIMESUCHAS
-AMORO/SHII�S!VALON ANDHACK��SIGN� AMYRIADOF7EB

SITES AND BLOGS�FROM #ORANTE TO 3LASH$OT�AND OBSER
VATIONS OF REALITY �REAL AND VIRTUAL	� -ARTELL CONTRIBUTED
MANYIDEAS�

.OONECANPROVIDEAPICTUREOFTHEFUTURE�4HISAUTHOR
CAN ONLY OFFER PIECES� BUT THE PIECES ARE SIGNIFICANT�
3OMEREADERSMAYNOTHAVETHOUGHTALOTABOUTTHEM�
BUT OTHER READERS HAVE� 4HE METHOD IS REDUCTIONIST�
4HE PIECES ARE LIKE THOSE IN A PUZZLE� BUT THE READER
WILL HAVE TO SHAPE THEM TO HIS OR HER SPECIFIC REALITY
AND VALUES� 4HE IMAGE�S	 BEING FORMED WILL CHANGE
CONSTANTLY AS NEW INFORMATION ALLOWS THE READER TO
INCREASE HIS OR HER UNDERSTANDING AND INTUITIVE CON
NECTIONTOISSUESTHATARECONFOUNDING�UPSETTING�AND
MINDBENDING��

) SEEMY FRAGMENTSASA COLLAGE�A PICTUREMADEBY
FIXING VARIOUS MATERIALS TO A SURFACE�RATHER THAN AS A
PUZZLEWITHAPREDETERMINED IMAGE�4HIS COLLAGEOF THE
FUTUREISMADEUPOFIMAGESFROMFICTIONANDNONFICTION�
REAL LIFE AND VIRTUAL LIFE� ALL OF WHICH ELEMENTS WILL BE
INCLUDED IN THIS PAPER� OFTEN JUXTAPOSED TO SHOW HOW
BOUNDARIES ARE BLURRING� )T WILL BE DIFFICULT TO MAINTAIN
RIGIDBOUNDARIESBETWEENFICTIONANDNONFICTION�CONSID
ERING THAT� IN OUR FASTCHANGING ENVIRONMENT� THE ONLY
THINGSEPARATINGTHETWOMIGHTBEAFEWMONTHS�4OQUOTE
3TERLING� hPEOPLE WHO @PREDICT THE FUTURE� MUST ALWAYS
TELLFICTIONS�EVENIFTHEYHAPPENTOTELLTHETRUTH�v�

!NEXAMPLE�
)N ����� 'IBSON PUBLISHED HIS NOVEL� !LL 4OMORROW�S

0ARTIES�DESCRIBINGAWORLDhJUSTABREATHAWAYFROMTHE
HEREANDNOWv�

!TANOTHERKIOSK�HEUSESITTOBUYADISPOSABLEPHONE
GOODFORATOTALOFTHIRTYMINUTES�4OKYOn,!�

(EASKSHISNOTEBOOKFOR2YDELL�SNUMBER��

#UTTO$ECEMBER�����AND7IREDINTRODUCESTHEh(OP
/Nv�

6ENDINGMACHINE CELL PHONES ONCE EXISTED ONLY IN
7ILLIAM 'IBSON�S FICTION� .OW THIRTY BUCKS GETS YOU
SIXTYMINUTESOFPREPAID5�3�AIRTIMEUSING(OP/N�S
DISPOSABLE�RECYCLABLECELL��

!NOTHEREXAMPLE�
)N ����� 3NOW #RASH� 3TEPHENSON�S hMALL MYTHOLOGY

FORTHEEARLY��STCENTURYvISPUBLISHED�)NITHEDESCRIBES
ANIFTYPIECEOFSOFTWARECALLED%ARTH�

)�,IBRARIAN (ILDA+RUGER

(ILDA +RUGER �HKRUGER SUN�AC�ZA	 IS ,ECTURER IN 3OCIO
)NFORMATICS� #ENTRE FOR +NOWLEDGE $YNAMICS AND $ECISION
MAKING� $EPARTMENT OF )NFORMATION 3CIENCE� 5NIVERSITY OF
3TELLENBOSCH�-ATIELAND�3OUTH!FRICA�

)�,)"2!2)!. \ +25'%2  ���



���  ).&/2-!4)/.4%#(./,/'9!.$,)"2!2)%3 \ 3%04%-"%2����

4HERE IS SOMETHING NEW� ! GLOBE ABOUT THE SIZE OF A
GRAPEFRUIT�APERFECTLYDETAILEDRENDITIONOF0LANET%ARTH�
HANGINGINSPACEATARM�SLENGTHINFRONTOFHISEYES�(IRO
HASHEARDABOUTTHISBUTNEVERSEENIT�)TISAPIECEOF#)#
SOFTWARECALLED�SIMPLY�%ARTH�)TISTHEUSERINTERFACETHAT
#)#USESTOKEEPTRACKOFEVERYBITOFSPATIALINFORMATION
ITOWNS�ALLTHEMAPS�WEATHERDATA�ARCHITECTURALPLANS�
ANDSATELLITESURVEILLANCESTUFF��

4ENYEARSLATER!MBIENTINTRODUCESTHE!MBIENT/RB�

4HE!MBIENT/RBMAYLOOKLIKEACRYSTALBALLONACID�BUT
IT�SREALLYMOREOFAGIANTMOODRING�PLUGGEDSTRAIGHT
INTOTHEFLUCTUATIONSOFTHESTOCKMARKETORANYTHINGELSE
YOUCARETOTRACK�4HEORBCANBEWIRELESSLYCONFIGURED
TOTRACKANYINDIVIDUALSTOCK�ANYMARKETINDEX�ORYOUR
PERSONALPORTFOLIO��

!NDTHENOFCOURSETHEREISTHEINIMITABLE!3)-/�

(ONDABELIEVES ITWON�TBE LONGBEFORE ROBOTSAREPART
OF OUR EVERYDAY LIVES� !3)-/� OUR FASTEVOLVING TWO
LEGGEDROBOTALREADYWALKS JUST LIKEAHUMAN�EVENUP
ANDDOWNSLOPESANDSTAIRWAYS�!T���CMAND��KG�
!3)-/ISTHERIGHTSIZEFORUNOBTRUSIVESERVICETOSOCI
ETY�ADREAMLONGDEPICTEDINSCIENCEFICTION��

5SING IDEAS FROM WORKS OF FICTION�MORE SPECIFICALLY�
SPECULATIVEFICTION�MAYAPPEARFANCIFULTOSOME�"UTWHEN
ONELOOKSATTHEPROJECTSWITHWHICHBRIGHTMINDSATINSTITU
TIONSLIKETHE-)4-EDIA,ABOCCUPYTHEMSELVES�THEIDEAS
FOUNDINSPECULATIVEFICTIONSEEMALMOSTEVERYDAYBYCOM
PARISON� #ONSIDER PROJECTS SUCH AS� PROGRAMMABLE BRICKS�
MUSICCREATURES�INTERFACINGELECTRONICSTOLIVINGPLANTS�BEAT
BUGS�ILLUMINATINGCLAY�CHAMELEONCARS�EXPRESSIVEFOOTWEAR�
OBJECTS WITH ATTITUDE� AND MY PERSONAL FAVORITE� %LVIS�A
SITUATIONAWARE CONVERSATIONAL CHANDELIER�� 'IBSON�S SMART
SUNGLASSESPALEBYCOMPARISON�

"EING NEITHER COMPUTER SCIENTIST NOR HACKER� DESCRIP
TIONSOFINNOVATIONSWILLBERUDIMENTARY�WITHMOREFOCUS
ON THE RELEVANCE OF THESE INNOVATIONS FOR INFORMATION
PROFESSIONALS� &URTHER� FREELY ADMITTING TO NOT HAVING
READENOUGH"AUDRILLARDOR-C,UHAN�NOATTEMPTWILLBE
MADETOPHILOSOPHIZEDEEPLYONTHETOPIC�4AKINGTOHEART
"ROOKS�SADMONITIONhITISFOOLISH�ARROGANT�ANDUNWISETO
TRY TO PREDICT THE FUTURE VERY FAR AT ALL�!ND ANYONE WHO
TRIESISDOOMEDTOFAIL�vTHEAUTHOR�SSPECULATIONSWILLNOT
VENTUREhBEYONDJUSTAHANDFULOFYEARS�v�4HISPAPERWILL
TELL ONE STORY� CREATE ONE SCENARIO� OF A POSSIBLE FUTURE�
4HEREISROOMFORMANY�

 4HE&UTURE

-OSTOFOURPREDICTIONSAREBASEDONVERYLINEARTHINKING�
AND THAT ISWHY THEYWILL LIKELYBEWRONG�4ECHNOLOGY
FOLLOWSEXPONENTIALCURVES���

+URZWEIL�INVENTORANDFUTURIST�ARGUESTHATITISNOTONLY
CHANGETHATISACCELERATING�BUTTHATTHEPACEOFTHEACCELERA
TIONISITSELFACCELERATING�(ESTATESTHAT�WITHINFORTYTOFIFTY
YEARS�CHANGEWILLEXCEEDOURABILITYTOGRASPIT�

4HINGSAREGOINGTOMOVEATAPACEBEYONDWHATWECAN
NOWCOMPREHEND�0EOPLEMAYNOTEVENNOTICEIT�BECAUSE
INITSWAKEITWILLLEAVEAVERYGOODFACSIMILEOFTHEREAL
WORLD� "UT THIS AFFECTS EVERYTHING� )T AFFECTS THE VERY
NATUREOFHUMANINTELLIGENCE�7E�LLSEEINTELLIGENCETHAT�S
DERIVATIVEOFHUMANINTELLIGENCE�BUTSUPERIORTOIT���

&OR MANY� THE CHANGES OCCURRING TODAY ARE ALREADY
DIFFICULT TO COMPREHEND� (OWEVER� FAILING TO FAMILIARIZE
ONESELFWITHTHECHANGESTHATMOSTLIKELYWILLHAVEADIRECT
EFFECTONOURPROFESSIONISAGRAVEOVERSIGHT�)T ISDIFFICULT
TOTAKEAMINDLEAPINTOTHEFUTURE�BUTCERTAINTRENDSARE
CLEARLYDISCERNIBLE�ANDAGOODSTARTINGPOINTMIGHTBE TO
KEEP THESE IN MIND WHEN THE WORDS IMPOSSIBLE AND NEVER
INEVITABLYSURFACE�4OHIGHLIGHTJUSTAFEW�

 DECREASINGHARDWARECOSTSLEADINGTOLARGERMEMORIES
ANDFASTERSYSTEMS�

 MINIATURIZATIONOFHARDWARELEADINGTOPORTABILITY�
 NEWDISPLAYTECHNOLOGIES LEADINGTOTHEPACKAGINGOF

COMPUTATIONALDEVICESINNEWFORMS�
 ASSIMILATION OF COMPUTATION INTO THE ENVIRONMENT

�6#2S�MICROWAVEOVENS	�
 INCREASED DEVELOPMENT OF NETWORK COMMUNICATION

ANDDISTRIBUTEDCOMPUTING�
 INCREASINGLY WIDESPREAD USE OF COMPUTERS� ESPECIALLY

BY PEOPLE WHO ARE OUTSIDE OF THE COMPUTING PROFES
SION�

 INCREASINGINNOVATIONININPUTTECHNIQUES�VOICE�GES
TURE�PEN	�AND

 WIDER SOCIAL CONCERN LEADING TO IMPROVED ACCESS TO
COMPUTERSBYCURRENTLYDISADVANTAGEDGROUPS���

!GOODPLACETOSTARTSTRETCHINGOURMINDSMIGHTBEWITH
A TECHNOLOGY THAT IS STEADILY BURROWING ITS WAY INTO OUR
LIVESVIATHE7EB�THE)NTELLIGENT3OFTWARE!GENT�)3!	�

 )3!S

/NTHE7EB�ANAGENTIShAPROGRAMTHATGATHERSINFORMA
TION OR PERFORMS SOME OTHER SERVICE WITHOUT YOUR IMME
DIATE PRESENCE AND ON SOME REGULAR SCHEDULE� 4YPICALLY�
AN AGENT PROGRAM� USING PARAMETERS YOU HAVE PROVIDED�
SEARCHESALLORSOMEPARTOFTHE)NTERNET�GATHERSINFORMA
TIONYOU�REINTERESTEDIN�ANDPRESENTSITTOYOUONADAILY
OR OTHER PERIODIC BASIS�v�� (AVING AN AGENT METHODICALLY
CRAWLINGTHE7EB�GATHERINGTHEINFORMATIONYOU�VESPECI
FIED�ISABITLIKEHAVINGAFULLTIMEREFERENCELIBRARIANRESID
ING IN YOUR 0#� )NTO AN ENVIRONMENT WHERE INFORMATION
OVERLOADISTHEBANEOFEVERYINFORMATIONUSERANDPROFES
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SIONAL� ENTER THE INTELLIGENT AGENT WHO HAS NO QUIBBLES
ABOUTCOLLECTINGINFORMATION�����MORETHANCANBESAID
OFEVENTHEMOSTENERGETICINFORMATIONPROFESSIONAL�

-ANYOF THEFEATURESTHATMAKETHE7ORLD7IDE7EB
���USEFULAREALSOTIMECONSUMINGANDLABORIOUS�4ASKS
SUCHASSEARCHINGFORAPARTICULARITEMOFINFORMATION�
ORKEEPINGABREASTOFDEVELOPMENTSINASPECIFICFIELD
OFINTEREST�CANBEAUTOMATED����INTELLIGENTAGENTSCAN
TRAWLTHE7ORLD7IDE7EB�SEARCHINGOUTCONTENTTHAT
ISRELEVANTTOAUSER�SNEEDS�SOMECANLEARNAPARTICU
LAR )NTERNET USER�S INTERESTS� AND DOWNLOAD RELEVANT
CONTENT���

4OGETHERWITHTHEABILITYTOCUSTOMIZETHETASKSOFAN
AGENT WILL BE THE ABILITY TO CUSTOMIZE ITS INTERFACE� .OT
ONLYWILLYOURPERSONAL INFORMATIONAGENTDOYOURBID
DINGININFORMATIONSPACE�BUTYOUCANALSOSPECIFYHOW
YOUWANTYOURINHOUSELIBRARIANTOLOOK�

 !VATARS

+URZWEILISCONFIDENTTHATVIRTUALPERSONALITIESWILLBEAN
INCREASINGLY FAMILIAR PHENOMENON IN THE NEAR FUTURE���
-ORE AND MORE INTERACTION WILL TAKE PLACE BETWEEN
HUMANS AND VIRTUAL ENTITIES CREATED WITH A VISUAL PRES
ENCEANDHUMANVOICE� )NITIALLY� THESEENTITIESWILL FUNC
TIONWELLWITHINALIMITEDAREA�FOREXAMPLE�WITHREGARDS
TOASPECIFICPRODUCTWHEREQUESTIONSANDANSWERSABOUT
THEPRODUCTAREFINITE�

)N A LIBRARY SETUP� VIRTUAL PERSONALITIES MAY BE THE
IDEALTRAINERS�)FTHEYAREISSUEDASPARTOFASPECIFICDATA
BASE�CHANCESARETHATTHEYWILLALWAYSBEABLETOANSWER
ANY QUESTION RELATED TO THE INTRICACIES OF THE SOFTWARE
UNDERDISCUSSION�OFTENMORETHANCANBESAIDOFHUMAN
INFORMATION PROFESSIONALS	� -OREOVER� THEY CAN BE PRO
GRAMMEDTODELIVERTRAININGACCORDINGTODIFFERENTLEVELS
OFEXPERTISE�FROMTHENOVICETOTHEADVANCEDUSER�MOST
LIKELYINTHEPREFERREDLANGUAGEOFTHETRAINEE�4HELOGIS
TICALPROBLEMSMANYTRAINERSWILLBE FAMILIARWITH�SUCH
AS FINDINGASUITABLEVENUEOR TIME�MAYSOONBESOME
THING OF THE PAST� 4HE !#- 3PECIAL )NTEREST 'ROUP ON
#OMPUTER(UMAN)NTERACTIONISCONVINCEDTHATTHISKIND
OFhUSERTAILORABILITYvWILLBEONEOFTHEEXPECTEDCHARAC
TERISTICSOFFUTUREHUMANCOMPUTERINTERACTION;(#)=�

/RDINARY USERS WILL ROUTINELY TAILOR APPLICATIONS TO
THEIROWNUSE�ANDWILLUSETHISPOWERTOINVENTNEW
APPLICATIONS BASED ON THEIR UNDERSTANDING OF THEIR
OWNDOMAINS���

-ANY INFORMATION PROFESSIONALS MAY AGREE THAT A
LARGECHUNKOFTHEIRTIME�MAYBEEVENTHEBULK�ISSPENT
ANSWERINGALIMITEDSETOFROUTINEORFACTUALQUESTIONS�DO
YOUHAVEANARTICLEBY THISAUTHOR�ABOOKONTHIS TOPIC�

THISSPECIFICJOURNAL�!VIRTUALLIBRARIANWITHDIRECTACCESS
TOAMULTITUDEOFDATABASESWILLHAVENOPROBLEMANSWER
INGANYOFTHESEQUESTIONS�ANDPROBABLYMUCHFASTERTHAN
ANYBIOLOGICALLIBRARIAN�

)N3NOW#RASH�SPECULATIVEFICTIONWRITER3TEPHENSON�S
AVATARSSTRUTTHEIRSTUFFINCYBERSPACE�

(EISNOTSEEINGREALPEOPLE�OFCOURSE�4HISISALLPARTOF
THEMOVINGILLUSTRATIONDRAWNBYHISCOMPUTERACCORD
ING TO SPECIFICATIONS COMING DOWN THE FIBREOPTIC
CABLE�4HEPEOPLEAREPIECESOFSOFTWARECALLEDAVATARS�
4HEY ARE THE AUDIOVISUAL BODIES THAT PEOPLE USE TO
COMMUNICATEWITHEACHOTHERINTHE-ETAVERSE���

3EEMINGLYABIGFANOFREALLIFELIBRARIANS�3TEPHENSON
DID NOT LET THE CHANCE PASS TO CREATE A LIBRARIAN FOR HIS
VIRTUALREALITY-ETAVERSE�

4HE ,IBRARIAN DAEMON LOOKS LIKE A PLEASANT� FIFTYISH�
SILVERHAIRED�BEARDEDMANWITHBRIGHTBLUEEYES�WEAR
INGA6NECKSWEATEROVERAWORKSHIRT�WITHACOARSELY
WOVEN� TWEEDYLOOKINGWOOL TIE�4HE TIE IS LOOSENED�
THESLEEVESPUSHEDUP�%VENTHOUGHHE�S JUSTAPIECE
OFSOFTWARE�HEHASREASONTOBECHEERFUL�HECANMOVE
THROUGHTHENEARLYINFINITESTACKSOFINFORMATIONINTHE
,IBRARY WITH THE AGILITY OF A SPIDER DANCING ACROSS A
VASTWEBOFCROSSREFERENCES���

)N-ONA,ISA/VERDRIVE� THEFUTURISTNOVELBY'IBSON�
ONE OF THE CENTRAL CHARACTERS RECEIVES A h-AAS.EOTEK
BIOCHIPPERSONALITYBASEPROGRAMMEDTOAIDANDADVISE
THE*APANESEVISITORINTHE5NITED+INGDOMv�

h) KNOW ALL SORTS OF THINGS�v HE SAID� AND WENT TO
ONE OF THE DORMER WINDOWS� h) KNOW THAT A SERVING
TABLE IN-IDDLE4EMPLE(ALL ISSAID TOBEMADE FROM
THE TIMBERS OF THE 'OLDEN (IND� THAT YOU CLIMB ONE
HUNDRED AND TWENTYEIGHT STEPS TO THE WALKWAYS OF
4OWER"RIDGE�THATIN7OOD3TREET�RIGHTOF#HEAPSIDE�
ISAPLANETREETHOUGHTTOHAVEBEENTHEONEINWHICH
7ORDSWORTH�S THRUSH SANG LOUD� � � � h (E SPUN SUD
DENLYTOFACEHER�h)TISN�T�THOUGH�BECAUSETHECURRENT
TREEWASCLONED FROMTHEORIGINAL IN����� )KNOWALL
THAT�YOUSEE�ANDMORE�AVERYGREATDEALMORE�v��

&ARFETCHED� ! REALWORLD COUNTERPART FOR THE -AAS
.EOTEKBIOCHIPPERSONALITYBASEISCURRENTLYBEINGDEVEL
OPEDASPARTOFTHE&IFTH%UROPEAN#OMMUNITY&RAMEWORK
0ROGRAMME� COVERING RESEARCH� TECHNOLOGICAL DEVELOP
MENT�ANDDEMONSTRATIONACTIVITIES�

4/52"/4�)NTERACTIVE-USEUM4ELEPRESENCE4HROUGH
2OBOTIC!VATARS�4HEGOALOF4/52"/4ISTHEDEVELOP
MENTOFAN INTERACTIVE TOURGUIDEROBOTABLE TOPROVIDE
INDIVIDUAL ACCESS TO MUSEUMS� EXHIBITS AND CULTURAL
HERITAGE OVER THE )NTERNET� 4/52"/4 OPERATES AS THE
USER�S AVATAR IN THE MUSEUM BY ACCEPTING COMMAND
OVERTHEWEBTHATDIRECTITTOMOVEINITSWORKSPACEAND
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VISITSPECIFICEXHIBITS�BESIDES�4/52"/4CANALSOACTAS
AFLEXIBLE�ONSITEMUSEUMGUIDE���=

/NEMIGHTARGUETHATANYUSERWOULDPREFERAFLESH
ANDBLOOD LIBRARIAN TO A MACHINE� )T BEARS KEEPING IN
MIND� THOUGH� THAT THE USER OF TOMORROW�THE SCREEN
AGER�7EBSTER�PROTEAN�'EN 9ER OF TODAY�WILL MUCH
LIKELYBEMORE FAMILIARWITH.INJAI�$EUNAN�AND"LOOD
2AYNE �OR WHATEVER CYBERSTAR WILL BE THE FLAVOR OF THE
MONTH	 THAN WITH THE INSIDE OF A BRICKSANDMORTAR
LIBRARY�7EAREALREADYSEEINGhETEENSTOWHOMINTERAC
TIVITYISANINCONTROVERTIBLEMODUSOPERANDIv���CHILDREN
WHO hSPEND AS MUCH TIME WITH FICTIONAL CHARACTERS ON
TELEVISION�FILM�ANDINCYBERSPACEASTHEYDOWITHPEERS
IN REAL TIME�v��!CCORDING TO .UA )NTERNET 3URVEYS� hSIX
OUTOF TENCHILDREN IN THE5+KNOWTHATHOMEPAGEWAS
THE FRONTPAGEOFA7EBSITE�WHEREASONLYNINEPERCENT
COULDEXPLAINWHATTHEPREFACETOABOOKWAS�v��)TMIGHT
EVENBETHATTHESEFUTUREUSERSWOULDBEUNCOMFORTABLE
DEALINGWITHSOMEONEWHOTRIESTOMEDIATEBETWEENTHEM
AND THE INFORMATION AVAILABLE�INFORMATION PROFESSION
ALSAREFAMILIARWITHTHEINCREASINGNUMBEROFUSERSWHO
PREFERTODOITTHEMSELVES�

3O NOT ONLY MIGHT THESE SOFTWARE AGENTS BE BETTER
LOOKINGTHANYOURREALWORLDLIBRARIANS�THEYWILLBEMORE
COMFORTABLEINTHEWORLDOFBITSANDBYTES�INFORMATIONIS�
AFTERALL�THEIRNATURALHABITAT�)FTHEPREDICTIONSOF"ERNERS
,EE�THEMANWHOSEPIONEERINGWORKLEDTOTHECREATIONOF
THE7EB�AREANYTHINGTOGOBY�ANEWFORMOF7EBCONTENT
THATISMEANINGFULTOh6HUMANSvISEVOLVINGASWESPEAK�
4HE SEMANTIC 7EB WILL BE THE INFORMATION ENVIRONMENT
WHERE)3!SCANREACHTHEIRFULLPOTENTIAL�

 4HE3EMANTIC7EB

"ERNERS,EE PREDICTS THAT hTHE SEMANTIC 7EB WILL BRING
STRUCTURETOTHEMEANINGFULCONTENTOF7EBPAGES�CREAT
INGANENVIRONMENTWHERESOFTWAREAGENTSROAMINGFROM
PAGE TO PAGE CAN READILY CARRY OUT SOPHISTICATED TASKS
FORUSERS�v��)NESSENCE�THESEMANTIC7EBWILLMEANTHAT
SEMANTICS GET ENCODED INTO 7EB PAGES WHEN THEY ARE
CREATED�#ONCEPTSONTHE7EBWILLEXPLAINTHEIRMEANING
TOTHESOFTWAREAGENTSTHEYCOMEINTOCONTACTWITH�ALLOW
ING FOR CONTEXTSPECIFIC SEARCHING� )T SOUNDS ALMOST TOO
GOODTOBETRUE�BUTTHETECHNOLOGIESFORDEVELOPINGTHE
SEMANTIC7EBALREADYEXIST�E8TENSIBLE-ARKUP,ANGUAGE
�8-,	 ALLOWS THE CREATOR OF A 7EB PAGE TO CREATE HID
DEN TAGS TO ANNOTATE PREFERRED CONCEPTS� THE 2ESOURCE
$ESCRIPTION&RAMEWORK�2$&	FACILITATESTHESTANDARDIZA
TIONOFTHETAGSUSED�WHILEONTOLOGIESFORMALLYDEFINETHE
RELATIONSAMONGTERMS�

)TMAYSOUNDVERYINVOLVED�BUTTHENWEALLTHOUGHT
DESIGNING A 7EB SITE WAS DIFFICULT UNTIL WE DISCOVERED

$REAMWEAVER AND ALL THE OTHER OFFTHESHELF 793)79'
SOFTWARETHATDOESALLTHEHARDWORKFORUS�4HESEMANTIC
7EBWILLALLOWSOFTWAREAGENTSTOIMPROVETHEACCURACY
OFTHEIRSEARCHRESULTSBYSPECIFYINGPRECISETAGS�4HEUSER
MAY�FOREXAMPLE�INSTRUCTHISORHERAGENTTOSEARCHONLY
FOR NOVELS BY A SPECIFIC AUTHOR AND TO IGNORE ALL POETRY
PUBLISHEDBYTHESAMEAUTHOR�/R THEUSERMAYINSTRUCT
THEAGENTTOSEARCHONLYFORNOVELSBYTHEAUTHORWRITTEN
WITHINA SPECIFICGENRE� THE TYPEOFQUERY THATCURRENTLY
WOULD REQUIRE A LIBRARIAN TO BUILD A BIBLIOGRAPHY FROM
VARIOUSDIFFERENTSITESANDDATABASES�

!ND WHEN THE AGENT HAS DONE ITS�HIS�HER JOB� AND
FOUNDALLTHEHIGHLYRELEVANTRESULTS�THEUSERCANJUSTGO
ANDCOLLECTIT�INCYBERSPACE���

h9OURINFORMATION�SIR�vTHE,IBRARIANSAYS�

(IROSTARTLESANDGLANCESUP�%ARTHSWINGSDOWNAND
OUTOFHISFIELDOFVIEWANDTHEREISTHELIBRARIAN�STAND
INGINFRONTOFTHEDESK�HOLDINGOUTAHYPERCARD�,IKE
ANYLIBRARIANIN2EALITY�THISDAEMONCANMOVEAROUND
WITHOUTAUDIBLEFOOTFALLS���

 6IRTUAL7ORLDS

4HEREISNOTHERE�THERE�
 �'ERTRUDE3TEIN

7HILE SOME VIEW FULLIMMERSION VIRTUAL REALITY AS A
WORLD THAT WILL NEVER COME TO BE� OTHERS ARE WORKING
ACTIVELY TOWARDS ITS REALIZATION��� 4HEN THERE ARE� OF
COURSE�THOSEWHOSPENDTHEBULKOFTHEIRTIMETRAVERSING
THECONTINENTSOF/DUS�!NTONICA�&AYDWER�+UNARKAND
6ELIOUS�THE 7ORLD OF .ARRATH� OR EXPLORING THE CITIES
ANDVILLAGESOF"RITANNIASUCHAS-INOC�-OONGLOW�9EW�
4RINSIC�AND#OVE�4HESEGRAPHICAL�$VIRTUALWORLDSARE
HOMETOTHOSEENGAGINGINMASSIVELYMULTIPLAYERONLINE
GAMES SUCH AS %VER1UEST AND 5LTIMA /NLINE�ENTIRE
VIRTUAL ENVIRONMENTS hWITH ;THEIR= OWN DIVERSE SPECIES�
ECONOMICSYSTEMS�ALLIANCES�ANDPOLITICS�v��

7HILE THERE IS STILL MUCH WORK TO BE DONE BEFORE
FULLIMMERSION VIRTUAL REALITY BECOMES COMMONPLACE�
3TEPHENSON�S -ETAVERSE IS APPEARING LESS FICTITIOUS
ALREADY�

(IROISAPPROACHINGTHE3TREET�)TISTHE"ROADWAY�THE
#HAMPS²LYSÏESOF THE-ETAVERSE� )T IS THEBRILLIANTLY
LITBOULEVARDTHATCANBESEEN�MINIATURIZEDANDBACK
WARD�REFLECTEDINTHELENSESOFHISGOGGLES�)TDOESNOT
REALLYEXIST�"UTRIGHTNOW�MILLIONSOFPEOPLEAREWALK
INGUPANDDOWNIT���

4HE ONLY DIFFERENCE IS THAT SINCE THE 3TREET DOES NOT
REALLY EXIST�IT�S JUST A COMPUTERGRAPHICS PROTOCOL
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WRITTENDOWNONAPIECEOFPAPER SOMEWHERE�NONE
OF THESE THINGS ARE BEING PHYSICALLY BUILT� 4HEY ARE�
RATHER�PIECESOFSOFTWARE�MADEAVAILABLETOTHEPUBLIC
OVER THEWORLDWIDE FIBEROPTICSNETWORK�7HEN(IRO
GOES INTO THE -ETAVERSE AND LOOKS DOWN THE 3TREET
AND SEES BUILDINGS AND ELECTRIC SIGNS STRETCHING OFF
INTOTHEDARKNESS�DISAPPEARINGOVERTHECURVEOFTHE
GLOBE� HE IS ACTUALLY STARING AT THE GRAPHIC REPRESEN
TATIONS�THE USER INTERFACES�OF A MYRIAD DIFFERENT
PIECESOFSOFTWARETHATHAVEBEENENGINEEREDBYMAJOR
CORPORATIONS���

 7EARABLE#OMPUTING

!ND HOW WILL WE ACCESS OUR VIRTUAL ABODE OF CHOICE�
4HOSE IN THE KNOW BELIEVE THAT WEARABLE TECHNOLOGY
WILL BE THE WAY TO GO AND THAT THIS WILL ENABLE US hTO
BE IN VISUAL AND AUDITORY VIRTUAL REALITY AT ALL TIMES�v��
3CIENTISTS AT .!3! WHO ARE CREATING "ODY 7EARABLE
#OMPUTERS�"7#S	ATTHE+ENNEDY3PACE#ENTER�DEFINE
A"7#ASAhBATTERYPOWEREDCOMPUTERSYSTEMWORNON
THE USER�S BODY� � � � )T IS DESIGNED FOR MOBILE AND PRE
DOMINANTLY HANDSFREE OPERATIONS� OFTEN INCORPORATING
HEADMOUNTED DISPLAYS AND SPEECH INPUT�v�� 7HAT THE
REPUTABLESCIENTISTSAT.!3!DEFINEASTHEIRhBORGvISVIR
TUALLYINDISTINGUISHABLEFROMTHEFICTIONALGARGOYLESTHAT
3TEPHENSONDESCRIBESIN3NOW#RASH�

'ARGOYLESREPRESENTTHEEMBARRASSINGSIDEOFTHE#ENTRAL
)NTELLIGENCE#ORPORATION�)NSTEADOFUSINGLAPTOPS�THEY
WEAR THEIR COMPUTERS ON THEIR BODIES� BROKEN UP INTO
SEPARATEMODULESTHATHANGONTHEWAIST�ONTHEBACK�
ONTHEHEADSET���'ARGOYLESARENOFUNTOTALKTO�4HEY
NEVERFINISHASENTENCE�4HEYAREADRIFTINALASERDRAWN
WORLD� SCANNING RETINAS IN ALL DIRECTIONS� DOING BACK
GROUND CHECKS ON EVERYONE WITHIN A THOUSAND YARDS�
SEEING EVERYTHING IN VISUAL LIGHT� INFRARED� MILLIMETER
WAVERADAR�ANDULTRASOUNDALLATONCE���

!NDBACKINTHEREALWORLD�-ICROSOFT�INCONJUNCTION
WITHWATCHMAKERS&OSSIL AND3UUNTO�OFFERSUS ITS3MART
7ATCH WITH -3. $IRECT THAT hCOMBINES TECHNOLOGY AND
STYLE TODELIVERPERSONALIZED INFORMATIONAT THE FLICKOFA
WRIST�v

)TMAYSOUNDAWKWARDATTHEVERYLEASTTOOPERATEIN
TWOREALITIESSIMULTANEOUSLY�BUT#OCHRANEREMINDSUSOF
THEAMAZINGABILITYWEASASPECIESHAVE TOMULTITASK�
vTOLIVEINMORETHANONEWORLDATONCETHROUGHMULTIPLE
VISUAL AND ACOUSTIC INPUTS�v�� (E CITES THE EXAMPLE OF
READING A NEWSPAPER WHILE LISTENING TO THE RADIO� )N AN
ENVIRONMENT WHERE SPEED IS OF THE ESSENCE� THE ABILITY
TO ACCESS INFORMATION IMMEDIATELY FROM ANYWHERE WILL
MEAN A HUGE COMPETITIVE ADVANTAGE FOR THOSE USING IT�

4HINK����ACCESSWITHTHECONVENIENCEOFHAVINGASOFT
WARE AGENT�vA PERSONAL LIBRARIAN ROAMING GLOBAL DATA
BANKSONOURBEHALFv�ANDOTHEROPTIONS�SUCHASVISITING
OREVENPHONINGAREALLIBRARY�BEGINTOLOOKINCREASINGLY
COUNTERPRODUCTIVE���

 -ACHINE)NTELLIGENCE

2AISE THE ISSUE OF ARTIFICIAL INTELLIGENCE AND MOST PEO
PLE�S INVOLUNTARYRESPONSE ISNO�NEVER� )NHIS THOUGHT
PROVOKING ARTICLE� h4HE $ISEMBODIED ,IBRARIAN IN THE
$IGITAL!GE�v-ARTELLARGUES�h)TISNOTEASYTOADAPTTO
ACHANGETHATIMPACTSOURSYSTEMOFVALUES�4HECONSE
QUENCESCANBEPROFOUND�7EMAYLOSESIGHTOFWHOWE
ARE�7EMAYLOSEOURSENSEOFPURPOSEANDMEANING�v��

3TILL�HEWARNSAGAINST IGNORINGTHEDISCONTINUITIES�
SUCHASTHATBETWEENHUMANSANDTECHNOLOGY�THATWILL
HAVEANINCALCULABLEINFLUENCEONOURINSTITUTIONS�

4HECOMMONVIEWAMONGLIBRARIANSISTHATTHECHANGES
INTHEIRPROFESSIONAREFOLLOWINGANEVOLUTIONARY�RATHER
THAN A REVOLUTIONARY� PATTERN� &ROM THIS PERSPECTIVE�
RELATIVELY FEW ADAPTATIONS WILL BE REQUIRED OF THEM�
(OWEVER�THISVISIONISTOONARROW�)TOVERLOOKSFUNDA
MENTAL DISLOCATIONS OCCURRING THROUGHOUT THE WORLD�
4HESEWILLALTERWHATITISTOBEHUMAN�BOTHCONCEPTU
ALLYANDCONSCIOUSLY���

)N HIS ARTICLE ON WHAT HE CALLS hALIEN INTELLIGENCE�v
-ARTINURGESTHAThITISTIMETOGIVEUPTHE��THCENTURY
NOTIONTHATARTIFICIALINTELLIGENCEWILLBELIKEHUMANINTEL
LIGENCE� )NSTEAD� THE EARLY STAGES OF NEW FORMS OF COM
PUTERINTELLIGENCEEXHIBITCHARACTERISTICSTHATARERADICALLY
DIFFERENTFROMHUMANINTELLIGENCE�v��(EDEFINESTHISALIEN
INTELLIGENCE AS h� � � PROCESSES� EXECUTED ON A COMPUTER�
THATAREOFSUCHCOMPLEXITYTHATAHUMANCANNEITHERFOL
LOWTHELOGICSTEPBYSTEPNORCOMETOTHESAMERESULTBY
OTHERMEANS�v��

!T THIS STAGE� IT IS EVIDENT THAT THE CAPABILITIES OF
PEOPLEANDMACHINESAREVERYDIFFERENT� )N TERMSOF THE
OBJECTIVES OF LIBRARIES� BOTH REAL AND VIRTUAL� ) BELIEVE
THAT THE CAPABILITIES OF MACHINES ARE INCREASINGLY SUITED
TO ACHIEVING SUCH OBJECTIVES IN THE INFORMATION SOCIETY�
7HEN LOOKING AT THE CONTRASTS BETWEEN THE CAPABILITIES
OF THE HUMAN BRAIN AND THE COMPUTER� THE COMPUTER IS
INFINITELY BETTER SUITED TO THE ENVIRONMENT IN WHICH THE
BULKOFRESEARCHTAKESPLACE�CYBERSPACE�5SING-ARTIN�S
LISTOFCONTRASTSASASTARTINGPOINT�THEDIRECTCAPABILITIES
ACOMPUTERCANCALLUPONTODEALWITHAREQUESTFORINFOR
MATIONINCLUDE�

 6ERYHIGHSPEEDLOGIC
 !BSOLUTEACCURACY
 6ASTDATAWAREHOUSES
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 $ATASTOREDINSYSTEMSWORLDWIDE�PRECISECOOPERATION
WITHOTHERMACHINES	

 7ORLDWIDECONNECTIVITY�IMMEDIATEWORLDWIDEINTER
LINKAGE	

 &AST�ACCURATECOMMUNICATIONWITHMANYLOCATIONS��

)NCONTRAST�HUMANSTHINKRELATIVELYSLOWLY�THEYARE
PRONE TO MAKE MISTAKES� THEY HAVE LIMITED MEMORY�
THEYARELOCATEDINONESPECIFICPLACE�ANDTHEYCOMMU
NICATE SLOWLY AND OFTEN IMPRECISELY� 7HAT HUMANS DO
HAVE TOOFFER IS THEABILITY TO THINKABOUTMEANINGAND
PURPOSE� ORIGINALITY AND COMMONSENSE� 5NFORTUNATELY
FORLIBRARIANS�MANYINFORMATIONSEEKERSARELOOKINGFOR
FACTUALPIECESOFINFORMATIONANDDATA�NOTWISDOM�AS
QUICKLY AS POSSIBLE� AND MACHINES ARE ALL TOO ABLE TO
FULFILLTHISNEED�

7ARWICKEMPHASIZESTHESUITABILITYOFMACHINEINTEL
LIGENCETOTHEINFORMATIONALSOCIETY�

)NTHE7ESTERNWORLDHUMANSHAVEUNDENIABLYCREATED
A TECHNOLOGICALLY BASED SOCIETY THAT FUNCTIONS WITH
COMPUTERSANDMACHINESATITSCORE�(UMANSEVOLVED
TOCOPEWELLASHUNTERGATHERERS�YETINASHORTSPACEOF
TIMEWEHAVECREATEDASOCIETYTHATNOTONLYTHRIVESON
INFORMATION�BUTDEPENDSONITASITSLIFEBLOOD�

(UMANINTELLIGENCEHASGREATDIFFICULTYINCOPINGWITH
THIS NEW ENVIRONMENT� 1UITE SIMPLY� FAR TOO MUCH
INFORMATION EXISTS FOR US TO EVEN REMOTELY HOPE TO
GRAPPLE WITH� )T IS COMPUTERS THAT ARE REALLY SUITED
TO THIS INFORMATION AGE� WITH THEIR ABILITY TO THINK IN
MANYDIMENSIONSANDDEALWITHMANYVARIABLESAND
INPUTS�(UMANINTELLIGENCEEVOLVEDINAWORLDWHICH
NOLONGEREXISTS���

 #ONCLUSION

4HEFUTUREISALREADYHERE�IT�SJUSTUNEVENLYDISTRIBUTED�
�ATTRIBUTEDTO7ILLIAM'IBSON

2EFERRING TO 'IBSON� -ARTELL ARGUES THAT hTHE CHASM
BETWEENHISIMAGESOFTHEFUTUREANDTHEVISIONSOFTHE
FUTUREASDEPICTEDINLIBRARYLITERATUREISENORMOUS�!ND
THISISWORRISOME�v��7HATTHISPAPERATTEMPTEDWASTO
BRING MORE IMAGES OF THE FUTURE TO THE PUZZLE -ARTELL
STARTED�3OMEOFTHEPIECESMIGHTNOTFITANYWHEREINTO
THEPUZZLE�ANDWECANTHROWTHEMAWAY�"UTFROMTHE
PICTURE ALREADY VISIBLE� THIS AUTHOR SUGGESTS WE KEEP
ALL THEPIECESWITH)3!S�ANDALL THEPIECESWITHVIRTUAL
PERSONALITIESANDWORLDS�ANDMAYBEEVEN THEONESON
MACHINE INTELLIGENCE�!ND IF WE ALL STRAP ON OUR WEAR
ABLECOMPUTINGWAREANDARRANGETOMEETSOMEWHEREIN
CYBERSPACE�WEMAYYETCOMPLETETHEPICTURE�
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