
4HE฀ FAST฀ AND฀ CONTINUOUS฀ TECHNOLOGICAL฀ CHANGE฀ THAT฀ IS฀
CHARACTERISTIC฀OF฀THE฀INFORMATION฀SOCIETY฀WE฀FIND฀OURSELVES฀
IN฀ HAS฀ DEMONSTRABLE฀ IMPACT฀ ON฀ THE฀ WAY฀ LIBRARIANS฀ GO฀
ABOUT฀THEIR฀BUSINESS�฀4HIS฀PAPER฀OFFERS฀A฀SCENARIO฀OF฀TECH

NOLOGICAL฀CHANGES฀ALREADY฀IN฀THE฀PIPELINE฀AND฀YET฀TO฀COME�฀
AND฀HOW฀THOSE฀CHANGES฀WILL฀IMPACT฀THE฀ROLE฀OF฀LIBRARIANS฀
IN฀THE฀ FUTURE�฀/NE฀OF฀THE฀MAIN฀CONCERNS฀OF฀THIS฀PAPER฀ IS฀
THE฀ CONTINUED฀ RELEVANCE฀ OF฀ INFORMATION฀ PROFESSIONALS฀ AS฀
INFOMEDIARIES฀IN฀OUR฀FUTURE฀SOCIETY�฀

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

NOT฀BE฀THE฀CASE�DIGITAL฀LIBRARIES฀ARE฀THINGS฀WE฀CAN฀WRAP฀
OUR฀ MINDS฀ AROUND�฀ ALBEIT฀ IN฀ A฀ TENTATIVE฀ WAY�฀ 7ILL฀ FLESH

AND
BONE฀ LIBRARIANS฀ BE฀ RELEVANT฀ IN฀ FIFTY฀ YEARS฀ TIME�฀ /F฀
COURSE�THE฀STATUS฀OF฀INFORMATION฀PROFESSIONALS฀WILL฀GROW฀
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฀
INFORMATION฀SCIENCE�฀7HILE฀THESE฀MAY฀NOT฀BE฀AREAS฀MANY฀
INFORMATION฀PROFESSIONALS฀VENTURE฀ INTO�฀ SUCH฀AS฀GAMING�฀
COGNITIVE฀ SCIENCE�฀ ARTIFICIAL฀ INTELLIGENCE�฀ AND฀ SPECULATIVE฀
FICTION�฀ STILL�฀ THE฀ WRITING฀ IS฀ ON฀ THE฀ WALL�฀ ,IBRARIANS฀ ARE฀
ALREADY฀ BECOMING฀ MORE฀ AND฀ MORE฀ DISEMBODIED฀ AS฀ THEIR฀
ROLES฀TAKE฀THEM฀DEEPER฀INTO฀VIRTUAL฀ENVIRONMENTS�

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�฀OR฀3CIENCE฀$IRECT฀ AND฀PRO

DUCE฀ THE฀ REQUIRED฀ ARTICLE฀ AS฀ EFFORTLESSLY฀ AS฀ WE฀ WOULD฀ A฀
BOUND฀VOLUME�฀WITHOUT฀HESITATION฀CROSSING฀THE฀BOUNDARY฀
BETWEEN฀ ATOMS฀ AND฀ BITS�฀ 7HEN฀ USERS฀ COME฀ LOOKING฀ FOR฀
ANNUAL฀REPORTS�฀WE฀SIMPLY฀POINT฀AT฀THE฀-C'REGORS฀DATA

BASE฀ AND฀ SAY�฀ hYOU�LL฀ FIND฀ IT฀ THERE�v฀ 7HEN฀ WE฀ SAY�฀ hJUST฀
MAIL฀ IT฀ TO฀YOURSELF�v฀ THE฀ THOUGHT฀OF฀A฀POST฀OFFICE฀DOESN�T฀
CROSS฀OUR฀MINDS�฀,IBRARIANS฀ALREADY฀DEAL฀WITH฀MANY฀USERS฀
IN฀AN฀EXCLUSIVELY฀VIRTUAL฀ENVIRONMENT�฀HAVING฀NEVER฀MET฀
THEM฀ FACE
TO
FACE�฀ 7E฀ RECEIVE฀ THEIR฀ E
MAILS฀ AND฀ REPLY฀ IN฀
KIND�฀ GUIDING฀ THEM฀ ALONG฀ 52,S฀ LIKE฀ SO฀ MANY฀ FAMILIAR฀
SHELVES�

)฀WOULD฀LIKE฀TO฀CREATE฀A฀PICTURE฀OF฀WHAT฀)฀BELIEVE฀THE฀
FUTURE฀OF฀LIBRARIANSHIP฀HOLDS�฀

&RAGMENTS฀ FROM฀ MANY฀ SOURCES฀ WERE฀ PIECED฀ TOGETHER฀
TO฀ASSEMBLE฀THIS฀PICTURE�฀4HERE฀ARE฀TIDBITS฀FROM฀MAGAZINES฀
SUCH฀AS฀7IRED฀AND฀.ET฀0LUS�฀THE฀SPECULATIVE฀FICTION฀NOVELS฀
OF฀ 'IBSON�฀ 3TEPHENSON�฀ AND฀ .OON�฀ AND฀ THE฀ NONFICTION฀
WORKS฀ OF฀ 3TERLING�฀ "ROOKS�฀ AND฀ *OHNSON�฀ AMONG฀ OTH

ERS�฀!LSO฀PART฀OF฀ THE฀MIX฀ARE฀MOVIES฀AND฀ANIME฀SUCH฀AS฀
-AMORO฀/SHII�S฀!VALON฀ AND฀HACK��SIGN�฀ A฀MYRIAD฀OF฀7EB฀

SITES฀ AND฀ BLOGS�FROM฀ #ORANTE฀ TO฀ 3LASH$OT�AND฀ OBSER

VATIONS฀ OF฀ REALITY฀ �REAL฀ AND฀ VIRTUAL	�฀ -ARTELL฀ CONTRIBUTED฀
MANY฀IDEAS�฀

.O฀ONE฀CAN฀PROVIDE฀A฀PICTURE฀OF฀THE฀FUTURE�฀4HIS฀AUTHOR฀
CAN฀ ONLY฀ OFFER฀ PIECES�฀ BUT฀ THE฀ PIECES฀ ARE฀ SIGNIFICANT�฀
3OME฀READERS฀MAY฀NOT฀HAVE฀THOUGHT฀A฀LOT฀ABOUT฀THEM�฀
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

NECTION฀TO฀ISSUES฀THAT฀ARE฀CONFOUNDING�฀UPSETTING�฀AND฀
MIND
BENDING��

)฀ SEE฀MY฀ FRAGMENTS฀AS฀A฀ COLLAGE�A฀ PICTURE฀MADE฀BY฀
FIXING฀ VARIOUS฀ MATERIALS฀ TO฀ A฀ SURFACE�RATHER฀ THAN฀ AS฀ A฀
PUZZLE฀WITH฀A฀PREDETERMINED฀ IMAGE�฀4HIS฀ COLLAGE฀OF฀ THE฀
FUTURE฀IS฀MADE฀UP฀OF฀IMAGES฀FROM฀FICTION฀AND฀NONFICTION�฀
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฀
RIGID฀BOUNDARIES฀BETWEEN฀FICTION฀AND฀NONFICTION�฀CONSID

ERING฀ THAT�฀ IN฀ OUR฀ FAST
CHANGING฀ ENVIRONMENT�฀ THE฀ ONLY฀
THING฀SEPARATING฀THE฀TWO฀MIGHT฀BE฀A฀FEW฀MONTHS�฀4O฀QUOTE฀
3TERLING�฀ hPEOPLE฀ WHO฀ @PREDICT฀ THE฀ FUTURE�฀ MUST฀ ALWAYS฀
TELL฀FICTIONS�EVEN฀IF฀THEY฀HAPPEN฀TO฀TELL฀THE฀TRUTH�v�

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

0ARTIES�฀DESCRIBING฀A฀WORLD฀hJUST฀A฀BREATH฀AWAY฀FROM฀THE฀
HERE฀AND฀NOWv�

!T฀ANOTHER฀KIOSK�฀HE฀USES฀IT฀TO฀BUY฀A฀DISPOSABLE฀PHONE฀
GOOD฀FOR฀A฀TOTAL฀OF฀THIRTY฀MINUTES�฀4OKYOn,!�฀

(E฀ASKS฀HIS฀NOTEBOOK฀FOR฀2YDELL�S฀NUMBER��฀

#UT฀TO฀$ECEMBER฀�����฀AND฀7IRED฀INTRODUCES฀THE฀h(OP

/Nv�

6ENDING
MACHINE฀ CELL฀ PHONES฀ ONCE฀ EXISTED฀ ONLY฀ IN฀
7ILLIAM฀ 'IBSON�S฀ FICTION�฀ .OW฀ THIRTY฀ BUCKS฀ GETS฀ YOU฀
SIXTY฀MINUTES฀OF฀PREPAID฀5�3�฀AIRTIME฀USING฀(OP
/N�S฀
DISPOSABLE�฀RECYCLABLE฀CELL��฀

!NOTHER฀EXAMPLE�
)N฀ �����฀ 3NOW฀ #RASH�฀ 3TEPHENSON�S฀ hMALL฀ MYTHOLOGY฀

FOR฀THE฀EARLY฀��ST฀CENTURYv฀IS฀PUBLISHED�฀)N฀IT฀HE฀DESCRIBES฀
A฀NIFTY฀PIECE฀OF฀SOFTWARE฀CALLED฀%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�
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4HERE฀ IS฀ SOMETHING฀ NEW�฀ !฀ GLOBE฀ ABOUT฀ THE฀ SIZE฀ OF฀ A฀
GRAPEFRUIT�฀A฀PERFECTLY฀DETAILED฀RENDITION฀OF฀0LANET฀%ARTH�฀
HANGING฀IN฀SPACE฀AT฀ARM�S฀LENGTH฀IN฀FRONT฀OF฀HIS฀EYES�฀(IRO฀
HAS฀HEARD฀ABOUT฀THIS฀BUT฀NEVER฀SEEN฀IT�฀)T฀IS฀A฀PIECE฀OF฀#)#฀
SOFTWARE฀CALLED�฀SIMPLY�฀%ARTH�฀)T฀IS฀THE฀USER฀INTERFACE฀THAT฀
#)#฀USES฀TO฀KEEP฀TRACK฀OF฀EVERY฀BIT฀OF฀SPATIAL฀INFORMATION฀
IT฀OWNS�ALL฀THE฀MAPS�฀WEATHER฀DATA�฀ARCHITECTURAL฀PLANS�฀
AND฀SATELLITE฀SURVEILLANCE฀STUFF��

4EN฀YEARS฀LATER฀!MBIENT฀INTRODUCES฀THE฀!MBIENT฀/RB�

4HE฀!MBIENT฀/RB฀MAY฀LOOK฀LIKE฀A฀CRYSTAL฀BALL฀ON฀ACID�฀BUT฀
IT�S฀REALLY฀MORE฀OF฀A฀GIANT฀MOOD฀RING�PLUGGED฀STRAIGHT฀
INTO฀THE฀FLUCTUATIONS฀OF฀THE฀STOCK฀MARKET฀OR฀ANYTHING฀ELSE฀
YOU฀CARE฀TO฀TRACK�฀4HE฀ORB฀CAN฀BE฀WIRELESSLY฀CONFIGURED฀
TO฀TRACK฀ANY฀INDIVIDUAL฀STOCK�฀ANY฀MARKET฀INDEX�฀OR฀YOUR฀
PERSONAL฀PORTFOLIO��฀

!ND฀THEN฀OF฀COURSE฀THERE฀IS฀THE฀INIMITABLE฀!3)-/�

(ONDA฀BELIEVES฀ IT฀WON�T฀BE฀ LONG฀BEFORE฀ ROBOTS฀ARE฀PART฀
OF฀ OUR฀ EVERYDAY฀ LIVES�฀ !3)-/�฀ OUR฀ FAST
EVOLVING฀ TWO

LEGGED฀ROBOT฀ALREADY฀WALKS฀ JUST฀ LIKE฀A฀HUMAN�฀EVEN฀UP฀
AND฀DOWN฀SLOPES฀AND฀STAIRWAYS�฀!T฀���฀CM฀AND฀��฀KG�฀
!3)-/฀IS฀THE฀RIGHT฀SIZE฀FOR฀UNOBTRUSIVE฀SERVICE฀TO฀SOCI

ETY�A฀DREAM฀LONG฀DEPICTED฀IN฀SCIENCE฀FICTION��

5SING฀ IDEAS฀ FROM฀ WORKS฀ OF฀ FICTION�MORE฀ SPECIFICALLY�฀
SPECULATIVE฀FICTION�MAY฀APPEAR฀FANCIFUL฀TO฀SOME�฀"UT฀WHEN฀
ONE฀LOOKS฀AT฀THE฀PROJECTS฀WITH฀WHICH฀BRIGHT฀MINDS฀AT฀INSTITU

TIONS฀LIKE฀THE฀-)4฀-EDIA฀,AB฀OCCUPY฀THEMSELVES�฀THE฀IDEAS฀
FOUND฀IN฀SPECULATIVE฀FICTION฀SEEM฀ALMOST฀EVERYDAY฀BY฀COM

PARISON�฀ #ONSIDER฀ PROJECTS฀ SUCH฀ AS�฀ PROGRAMMABLE฀ BRICKS�฀
MUSIC฀CREATURES�฀INTERFACING฀ELECTRONICS฀TO฀LIVING฀PLANTS�฀BEAT

BUGS�฀ILLUMINATING฀CLAY�฀CHAMELEON฀CARS�฀EXPRESSIVE฀FOOTWEAR�฀
OBJECTS฀ WITH฀ ATTITUDE�฀ AND฀ MY฀ PERSONAL฀ FAVORITE�฀ %LVIS�A฀
SITUATION
AWARE฀ CONVERSATIONAL฀ CHANDELIER��฀ 'IBSON�S฀ SMART฀
SUNGLASSES฀PALE฀BY฀COMPARISON�

"EING฀ NEITHER฀ COMPUTER฀ SCIENTIST฀ NOR฀ HACKER�฀ DESCRIP

TIONS฀OF฀INNOVATIONS฀WILL฀BE฀RUDIMENTARY�฀WITH฀MORE฀FOCUS฀
ON฀ THE฀ RELEVANCE฀ OF฀ THESE฀ INNOVATIONS฀ FOR฀ INFORMATION฀
PROFESSIONALS�฀ &URTHER�฀ FREELY฀ ADMITTING฀ TO฀ NOT฀ HAVING฀
READ฀ENOUGH฀"AUDRILLARD฀OR฀-C,UHAN�฀NO฀ATTEMPT฀WILL฀BE฀
MADE฀TO฀PHILOSOPHIZE฀DEEPLY฀ON฀THE฀TOPIC�฀4AKING฀TO฀HEART฀
"ROOKS�S฀ADMONITION฀hIT฀IS฀FOOLISH�฀ARROGANT�฀AND฀UNWISE฀TO฀
TRY฀ TO฀ PREDICT฀ THE฀ FUTURE฀ VERY฀ FAR฀ AT฀ ALL�฀!ND฀ ANYONE฀ WHO฀
TRIES฀IS฀DOOMED฀TO฀FAIL�v฀THE฀AUTHOR�S฀SPECULATIONS฀WILL฀NOT฀
VENTURE฀hBEYOND฀JUST฀A฀HANDFUL฀OF฀YEARS�v�฀4HIS฀PAPER฀WILL฀
TELL฀ ONE฀ STORY�฀ CREATE฀ ONE฀ SCENARIO�฀ OF฀ A฀ POSSIBLE฀ FUTURE�฀
4HERE฀IS฀ROOM฀FOR฀MANY�

฀ 4HE฀&UTURE

-OST฀OF฀OUR฀PREDICTIONS฀ARE฀BASED฀ON฀VERY฀LINEAR฀THINKING�฀
AND฀ THAT฀ IS฀WHY฀ THEY฀WILL฀ LIKELY฀BE฀WRONG�฀4ECHNOLOGY฀
FOLLOWS฀EXPONENTIAL฀CURVES���

+URZWEIL�฀INVENTOR฀AND฀FUTURIST�฀ARGUES฀THAT฀IT฀IS฀NOT฀ONLY฀
CHANGE฀THAT฀IS฀ACCELERATING�฀BUT฀THAT฀THE฀PACE฀OF฀THE฀ACCELERA

TION฀IS฀ITSELF฀ACCELERATING�฀(E฀STATES฀THAT�฀WITHIN฀FORTY฀TO฀FIFTY฀
YEARS�฀CHANGE฀WILL฀EXCEED฀OUR฀ABILITY฀TO฀GRASP฀IT�

4HINGS฀ARE฀GOING฀TO฀MOVE฀AT฀A฀PACE฀BEYOND฀WHAT฀WE฀CAN฀
NOW฀COMPREHEND�฀0EOPLE฀MAY฀NOT฀EVEN฀NOTICE฀IT�฀BECAUSE฀
IN฀ITS฀WAKE฀IT฀WILL฀LEAVE฀A฀VERY฀GOOD฀FACSIMILE฀OF฀THE฀REAL฀
WORLD�฀ "UT฀ THIS฀ AFFECTS฀ EVERYTHING�฀ )T฀ AFFECTS฀ THE฀ VERY฀
NATURE฀OF฀HUMAN฀INTELLIGENCE�฀7E�LL฀SEE฀INTELLIGENCE฀THAT�S฀
DERIVATIVE฀OF฀HUMAN฀INTELLIGENCE�฀BUT฀SUPERIOR฀TO฀IT���

&OR฀ MANY�฀ THE฀ CHANGES฀ OCCURRING฀ TODAY฀ ARE฀ ALREADY฀
DIFFICULT฀ TO฀ COMPREHEND�฀ (OWEVER�฀ FAILING฀ TO฀ FAMILIARIZE฀
ONESELF฀WITH฀THE฀CHANGES฀THAT฀MOST฀LIKELY฀WILL฀HAVE฀A฀DIRECT฀
EFFECT฀ON฀OUR฀PROFESSION฀IS฀A฀GRAVE฀OVERSIGHT�฀)T฀ IS฀DIFFICULT฀
TO฀TAKE฀A฀MIND
LEAP฀INTO฀THE฀FUTURE�฀BUT฀CERTAIN฀TRENDS฀ARE฀
CLEARLY฀DISCERNIBLE�฀AND฀A฀GOOD฀STARTING฀POINT฀MIGHT฀BE฀ TO฀
KEEP฀ THESE฀ IN฀ MIND฀ WHEN฀ THE฀ WORDS฀ IMPOSSIBLE฀ AND฀ NEVER฀
INEVITABLY฀SURFACE�฀4O฀HIGHLIGHT฀JUST฀A฀FEW�

฀ DECREASING฀HARDWARE฀COSTS฀LEADING฀TO฀LARGER฀MEMORIES฀
AND฀FASTER฀SYSTEMS�

฀ MINIATURIZATION฀OF฀HARDWARE฀LEADING฀TO฀PORTABILITY�
฀ NEW฀DISPLAY
TECHNOLOGIES฀ LEADING฀TO฀THE฀PACKAGING฀OF฀

COMPUTATIONAL฀DEVICES฀IN฀NEW฀FORMS�
฀ ASSIMILATION฀ OF฀ COMPUTATION฀ INTO฀ THE฀ ENVIRONMENT฀

�6#2S�฀MICROWAVE฀OVENS	�
฀ INCREASED฀ DEVELOPMENT฀ OF฀ NETWORK฀ COMMUNICATION฀

AND฀DISTRIBUTED฀COMPUTING�
฀ INCREASINGLY฀ WIDESPREAD฀ USE฀ OF฀ COMPUTERS�฀ ESPECIALLY฀

BY฀ PEOPLE฀ WHO฀ ARE฀ OUTSIDE฀ OF฀ THE฀ COMPUTING฀ PROFES

SION�

฀ INCREASING฀INNOVATION฀IN฀INPUT฀TECHNIQUES฀�VOICE�฀GES

TURE�฀PEN	�฀AND฀

฀ WIDER฀ SOCIAL฀ CONCERN฀ LEADING฀ TO฀ IMPROVED฀ ACCESS฀ TO฀
COMPUTERS฀BY฀CURRENTLY฀DISADVANTAGED฀GROUPS���

!฀GOOD฀PLACE฀TO฀START฀STRETCHING฀OUR฀MINDS฀MIGHT฀BE฀WITH฀
A฀ TECHNOLOGY฀ THAT฀ IS฀ STEADILY฀ BURROWING฀ ITS฀ WAY฀ INTO฀ OUR฀
LIVES฀VIA฀THE฀7EB�THE฀)NTELLIGENT฀3OFTWARE฀!GENT฀�)3!	�

฀ )3!S

/N฀THE฀7EB�฀AN฀AGENT฀IS฀hA฀PROGRAM฀THAT฀GATHERS฀INFORMA

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�฀
SEARCHES฀ALL฀OR฀SOME฀PART฀OF฀THE฀)NTERNET�฀GATHERS฀INFORMA

TION฀YOU�RE฀INTERESTED฀IN�฀AND฀PRESENTS฀IT฀TO฀YOU฀ON฀A฀DAILY฀
OR฀ OTHER฀ PERIODIC฀ BASIS�v��฀ (AVING฀ AN฀ AGENT฀ METHODICALLY฀
CRAWLING฀THE฀7EB�฀GATHERING฀THE฀INFORMATION฀YOU�VE฀SPECI

FIED�฀IS฀A฀BIT฀LIKE฀HAVING฀A฀FULL
TIME฀REFERENCE฀LIBRARIAN฀RESID

ING฀ IN฀ YOUR฀ 0#�฀ )NTO฀ AN฀ ENVIRONMENT฀ WHERE฀ INFORMATION฀
OVERLOAD฀IS฀THE฀BANE฀OF฀EVERY฀INFORMATION฀USER฀AND฀PROFES
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SIONAL�฀ ENTER฀ THE฀ INTELLIGENT฀ AGENT฀ WHO฀ HAS฀ NO฀ QUIBBLES฀
ABOUT฀COLLECTING฀INFORMATION฀�����MORE฀THAN฀CAN฀BE฀SAID฀
OF฀EVEN฀THE฀MOST฀ENERGETIC฀INFORMATION฀PROFESSIONAL�

-ANY฀OF฀ THE฀FEATURES฀THAT฀MAKE฀THE฀7ORLD฀7IDE฀7EB฀
�฀�฀�฀USEFUL฀ARE฀ALSO฀TIME฀CONSUMING฀AND฀LABORIOUS�฀4ASKS฀
SUCH฀AS฀SEARCHING฀FOR฀A฀PARTICULAR฀ITEM฀OF฀INFORMATION�฀
OR฀KEEPING฀ABREAST฀OF฀DEVELOPMENTS฀IN฀A฀SPECIFIC฀FIELD฀
OF฀INTEREST�฀CAN฀BE฀AUTOMATED�฀�฀�฀�฀INTELLIGENT฀AGENTS฀CAN฀
TRAWL฀THE฀7ORLD฀7IDE฀7EB�฀SEARCHING฀OUT฀CONTENT฀THAT฀
IS฀RELEVANT฀TO฀A฀USER�S฀NEEDS�฀SOME฀CAN฀LEARN฀A฀PARTICU

LAR฀ )NTERNET฀ USER�S฀ INTERESTS�฀ AND฀ DOWNLOAD฀ RELEVANT฀
CONTENT���฀

4OGETHER฀WITH฀THE฀ABILITY฀TO฀CUSTOMIZE฀THE฀TASKS฀OF฀AN฀
AGENT฀ WILL฀ BE฀ THE฀ ABILITY฀ TO฀ CUSTOMIZE฀ ITS฀ INTERFACE�฀ .OT฀
ONLY฀WILL฀YOUR฀PERSONAL฀ INFORMATION฀AGENT฀DO฀YOUR฀BID

DING฀IN฀INFORMATION฀SPACE�฀BUT฀YOU฀CAN฀ALSO฀SPECIFY฀HOW฀
YOU฀WANT฀YOUR฀IN
HOUSE฀LIBRARIAN฀TO฀LOOK�

฀ !VATARS

+URZWEIL฀IS฀CONFIDENT฀THAT฀VIRTUAL฀PERSONALITIES฀WILL฀BE฀AN฀
INCREASINGLY฀ FAMILIAR฀ PHENOMENON฀ IN฀ THE฀ NEAR฀ FUTURE���฀
-ORE฀ AND฀ MORE฀ INTERACTION฀ WILL฀ TAKE฀ PLACE฀ BETWEEN฀
HUMANS฀ AND฀ VIRTUAL฀ ENTITIES฀ CREATED฀ WITH฀ A฀ VISUAL฀ PRES

ENCE฀AND฀HUMAN฀VOICE�฀ )NITIALLY�฀ THESE฀ENTITIES฀WILL฀ FUNC

TION฀WELL฀WITHIN฀A฀LIMITED฀AREA�฀FOR฀EXAMPLE�฀WITH฀REGARDS฀
TO฀A฀SPECIFIC฀PRODUCT฀WHERE฀QUESTIONS฀AND฀ANSWERS฀ABOUT฀
THE฀PRODUCT฀ARE฀FINITE�

)N฀ A฀ LIBRARY฀ SET
UP�฀ VIRTUAL฀ PERSONALITIES฀ MAY฀ BE฀ THE฀
IDEAL฀TRAINERS�฀)F฀THEY฀ARE฀ISSUED฀AS฀PART฀OF฀A฀SPECIFIC฀DATA

BASE�฀CHANCES฀ARE฀THAT฀THEY฀WILL฀ALWAYS฀BE฀ABLE฀TO฀ANSWER฀
ANY฀ QUESTION฀ RELATED฀ TO฀ THE฀ INTRICACIES฀ OF฀ THE฀ SOFTWARE฀
UNDER฀DISCUSSION฀�OFTEN฀MORE฀THAN฀CAN฀BE฀SAID฀OF฀HUMAN฀
INFORMATION฀ PROFESSIONALS	�฀ -OREOVER�฀ THEY฀ CAN฀ BE฀ PRO

GRAMMED฀TO฀DELIVER฀TRAINING฀ACCORDING฀TO฀DIFFERENT฀LEVELS฀
OF฀EXPERTISE�FROM฀THE฀NOVICE฀TO฀THE฀ADVANCED฀USER�฀MOST฀
LIKELY฀IN฀THE฀PREFERRED฀LANGUAGE฀OF฀THE฀TRAINEE�฀4HE฀LOGIS

TICAL฀PROBLEMS฀MANY฀TRAINERS฀WILL฀BE฀ FAMILIAR฀WITH�฀SUCH฀
AS฀ FINDING฀A฀SUITABLE฀VENUE฀OR฀ TIME�฀MAY฀SOON฀BE฀SOME

THING฀ OF฀ THE฀ PAST�฀ 4HE฀ !#-฀ 3PECIAL฀ )NTEREST฀ 'ROUP฀ ON฀
#OMPUTER
(UMAN฀)NTERACTION฀IS฀CONVINCED฀THAT฀THIS฀KIND฀
OF฀hUSER฀TAILORABILITYv฀WILL฀BE฀ONE฀OF฀THE฀EXPECTED฀CHARAC

TERISTICS฀OF฀FUTURE฀HUMAN
COMPUTER฀INTERACTION฀;(#)=�

/RDINARY฀ USERS฀ WILL฀ ROUTINELY฀ TAILOR฀ APPLICATIONS฀ TO฀
THEIR฀OWN฀USE�฀AND฀WILL฀USE฀THIS฀POWER฀TO฀INVENT฀NEW฀
APPLICATIONS฀ BASED฀ ON฀ THEIR฀ UNDERSTANDING฀ OF฀ THEIR฀
OWN฀DOMAINS���

-ANY฀ INFORMATION฀ PROFESSIONALS฀ MAY฀ AGREE฀ THAT฀ A฀
LARGE฀CHUNK฀OF฀THEIR฀TIME�MAYBE฀EVEN฀THE฀BULK�IS฀SPENT฀
ANSWERING฀A฀LIMITED฀SET฀OF฀ROUTINE฀OR฀FACTUAL฀QUESTIONS�฀DO฀
YOU฀HAVE฀AN฀ARTICLE฀BY฀ THIS฀AUTHOR�฀A฀BOOK฀ON฀THIS฀ TOPIC�฀

THIS฀SPECIFIC฀JOURNAL�฀!฀VIRTUAL฀LIBRARIAN฀WITH฀DIRECT฀ACCESS฀
TO฀A฀MULTITUDE฀OF฀DATABASES฀WILL฀HAVE฀NO฀PROBLEM฀ANSWER

ING฀ANY฀OF฀THESE฀QUESTIONS�฀AND฀PROBABLY฀MUCH฀FASTER฀THAN฀
ANY฀BIOLOGICAL฀LIBRARIAN�฀

)N฀3NOW฀#RASH�฀SPECULATIVE฀FICTION฀WRITER฀3TEPHENSON�S฀
AVATARS฀STRUT฀THEIR฀STUFF฀IN฀CYBERSPACE�

(E฀IS฀NOT฀SEEING฀REAL฀PEOPLE�฀OF฀COURSE�฀4HIS฀IS฀ALL฀PART฀OF฀
THE฀MOVING฀ILLUSTRATION฀DRAWN฀BY฀HIS฀COMPUTER฀ACCORD

ING฀ TO฀ SPECIFICATIONS฀ COMING฀ DOWN฀ THE฀ FIBRE
OPTIC฀
CABLE�฀4HE฀PEOPLE฀ARE฀PIECES฀OF฀SOFTWARE฀CALLED฀AVATARS�฀
4HEY฀ ARE฀ THE฀ AUDIO
VISUAL฀ BODIES฀ THAT฀ PEOPLE฀ USE฀ TO฀
COMMUNICATE฀WITH฀EACH฀OTHER฀IN฀THE฀-ETAVERSE���

3EEMINGLY฀A฀BIG฀FAN฀OF฀REAL
LIFE฀LIBRARIANS�฀3TEPHENSON฀
DID฀ NOT฀ LET฀ THE฀ CHANCE฀ PASS฀ TO฀ CREATE฀ A฀ LIBRARIAN฀ FOR฀ HIS฀
VIRTUAL฀REALITY฀-ETAVERSE�

4HE฀ ,IBRARIAN฀ DAEMON฀ LOOKS฀ LIKE฀ A฀ PLEASANT�฀ FIFTYISH�฀
SILVERHAIRED�฀BEARDED฀MAN฀WITH฀BRIGHT฀BLUE฀EYES�฀WEAR

ING฀A฀6
NECK฀SWEATER฀OVER฀A฀WORK฀SHIRT�฀WITH฀A฀COARSELY฀
WOVEN�฀ TWEEDY
LOOKING฀WOOL฀ TIE�฀4HE฀ TIE฀ IS฀ LOOSENED�฀
THE฀SLEEVES฀PUSHED฀UP�฀%VEN฀THOUGH฀HE�S฀ JUST฀A฀PIECE฀
OF฀SOFTWARE�฀HE฀HAS฀REASON฀TO฀BE฀CHEERFUL�฀HE฀CAN฀MOVE฀
THROUGH฀THE฀NEARLY฀INFINITE฀STACKS฀OF฀INFORMATION฀IN฀THE฀
,IBRARY฀ WITH฀ THE฀ AGILITY฀ OF฀ A฀ SPIDER฀ DANCING฀ ACROSS฀ A฀
VAST฀WEB฀OF฀CROSS฀REFERENCES���

)N฀-ONA฀,ISA฀/VERDRIVE�฀ THE฀FUTURIST฀NOVEL฀BY฀'IBSON�฀
ONE฀ OF฀ THE฀ CENTRAL฀ CHARACTERS฀ RECEIVES฀ A฀ h-AAS
.EOTEK฀
BIOCHIP฀PERSONALITY
BASE฀PROGRAMMED฀TO฀AID฀AND฀ADVISE฀
THE฀*APANESE฀VISITOR฀IN฀THE฀5NITED฀+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฀-IDDLE฀4EMPLE฀(ALL฀ IS฀SAID฀ TO฀BE฀MADE฀ FROM฀
THE฀ TIMBERS฀ OF฀ THE฀ 'OLDEN฀ (IND�฀ THAT฀ YOU฀ CLIMB฀ ONE฀
HUNDRED฀ AND฀ TWENTY
EIGHT฀ STEPS฀ TO฀ THE฀ WALKWAYS฀ OF฀
4OWER฀"RIDGE�฀THAT฀IN฀7OOD฀3TREET�฀RIGHT฀OF฀#HEAPSIDE�฀
IS฀A฀PLANE฀TREE฀THOUGHT฀TO฀HAVE฀BEEN฀THE฀ONE฀IN฀WHICH฀
7ORDSWORTH�S฀ THRUSH฀ SANG฀ LOUD�฀ �฀ �฀ �฀ h฀ (E฀ SPUN฀ SUD

DENLY฀TO฀FACE฀HER�฀h)T฀ISN�T�฀THOUGH�฀BECAUSE฀THE฀CURRENT฀
TREE฀WAS฀CLONED฀ FROM฀THE฀ORIGINAL฀ IN฀�����฀ )฀KNOW฀ALL฀
THAT�฀YOU฀SEE�฀AND฀MORE�฀A฀VERY฀GREAT฀DEAL฀MORE�v��

&ARFETCHED�฀ !฀ REAL
WORLD฀ COUNTERPART฀ FOR฀ THE฀ -AAS

.EOTEK฀BIOCHIP฀PERSONALITY
BASE฀IS฀CURRENTLY฀BEING฀DEVEL

OPED฀AS฀PART฀OF฀THE฀&IFTH฀%UROPEAN฀#OMMUNITY฀&RAMEWORK฀
0ROGRAMME�฀ COVERING฀ RESEARCH�฀ TECHNOLOGICAL฀ DEVELOP

MENT�฀AND฀DEMONSTRATION฀ACTIVITIES�

4/52"/4�)NTERACTIVE฀-USEUM฀4ELE
PRESENCE฀4HROUGH฀
2OBOTIC฀!VATARS�฀4HE฀GOAL฀OF฀4/52"/4฀IS฀THE฀DEVELOP

MENT฀OF฀AN฀ INTERACTIVE฀ TOUR
GUIDE฀ROBOT฀ABLE฀ TO฀PROVIDE฀
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฀
OVER฀THE฀WEB฀THAT฀DIRECT฀IT฀TO฀MOVE฀IN฀ITS฀WORKSPACE฀AND฀
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VISIT฀SPECIFIC฀EXHIBITS�฀BESIDES�฀4/52"/4฀CAN฀ALSO฀ACT฀AS฀
A฀FLEXIBLE�฀ON
SITE฀MUSEUM
GUIDE���=

/NE฀MIGHT฀ARGUE฀THAT฀ANY฀USER฀WOULD฀PREFER฀A฀FLESH

AND
BLOOD฀ LIBRARIAN฀ TO฀ A฀ MACHINE�฀ )T฀ BEARS฀ KEEPING฀ IN฀
MIND�฀ THOUGH�฀ THAT฀ THE฀ USER฀ OF฀ TOMORROW�THE฀ SCREEN

AGER�7EB
STER�PROTEAN�'EN฀ 9
ER฀ OF฀ TODAY�WILL฀ MUCH฀
LIKELY฀BE฀MORE฀ FAMILIAR฀WITH฀.INJAI�฀$EUNAN�฀AND฀"LOOD฀
2AYNE฀ �OR฀ WHATEVER฀ CYBER
STAR฀ WILL฀ BE฀ THE฀ FLAVOR฀ OF฀ THE฀
MONTH	฀ THAN฀ WITH฀ THE฀ INSIDE฀ OF฀ A฀ BRICKS
AND
MORTAR฀
LIBRARY�฀7E฀ARE฀ALREADY฀SEEING฀hE
TEENS฀TO฀WHOM฀INTERAC

TIVITY฀IS฀AN฀INCONTROVERTIBLE฀MODUS฀OPERANDIv���฀CHILDREN฀
WHO฀ hSPEND฀ AS฀ MUCH฀ TIME฀ WITH฀ FICTIONAL฀ CHARACTERS฀ ON฀
TELEVISION�฀FILM�฀AND฀IN฀CYBERSPACE฀AS฀THEY฀DO฀WITH฀PEERS฀
IN฀ REAL฀ TIME�v��฀!CCORDING฀ TO฀ .UA฀ )NTERNET฀ 3URVEYS�฀ hSIX฀
OUT฀OF฀ TEN฀CHILDREN฀ IN฀ THE฀5+฀KNOW฀THAT฀HOMEPAGE฀WAS฀
THE฀ FRONT฀PAGE฀OF฀A฀7EB฀SITE�฀WHEREAS฀ONLY฀NINE฀PERCENT฀
COULD฀EXPLAIN฀WHAT฀THE฀PREFACE฀TO฀A฀BOOK฀WAS�v��฀)T฀MIGHT฀
EVEN฀BE฀THAT฀THESE฀FUTURE฀USERS฀WOULD฀BE฀UNCOMFORTABLE฀
DEALING฀WITH฀SOMEONE฀WHO฀TRIES฀TO฀MEDIATE฀BETWEEN฀THEM฀
AND฀ THE฀ INFORMATION฀ AVAILABLE�INFORMATION฀ PROFESSION

ALS฀ARE฀FAMILIAR฀WITH฀THE฀INCREASING฀NUMBER฀OF฀USERS฀WHO฀
PREFER฀TO฀DO฀IT฀THEMSELVES�฀

3O฀ NOT฀ ONLY฀ MIGHT฀ THESE฀ SOFTWARE฀ AGENTS฀ BE฀ BETTER฀
LOOKING฀THAN฀YOUR฀REAL
WORLD฀LIBRARIANS�฀THEY฀WILL฀BE฀MORE฀
COMFORTABLE฀IN฀THE฀WORLD฀OF฀BITS฀AND฀BYTES�INFORMATION฀IS�฀
AFTER฀ALL�฀THEIR฀NATURAL฀HABITAT�฀)F฀THE฀PREDICTIONS฀OF฀"ERNERS

,EE�฀THE฀MAN฀WHOSE฀PIONEERING฀WORK฀LED฀TO฀THE฀CREATION฀OF฀
THE฀7EB�฀ARE฀ANYTHING฀TO฀GO฀BY�฀A฀NEW฀FORM฀OF฀7EB฀CONTENT฀
THAT฀IS฀MEANINGFUL฀TO฀h6
HUMANSv฀IS฀EVOLVING฀AS฀WE฀SPEAK�฀
4HE฀ SEMANTIC฀ 7EB฀ WILL฀ BE฀ THE฀ INFORMATION฀ ENVIRONMENT฀
WHERE฀)3!S฀CAN฀REACH฀THEIR฀FULL฀POTENTIAL�

฀ 4HE฀3EMANTIC฀7EB

"ERNERS
,EE฀ PREDICTS฀ THAT฀ hTHE฀ SEMANTIC฀ 7EB฀ WILL฀ BRING฀
STRUCTURE฀TO฀THE฀MEANINGFUL฀CONTENT฀OF฀7EB฀PAGES�฀CREAT

ING฀AN฀ENVIRONMENT฀WHERE฀SOFTWARE฀AGENTS฀ROAMING฀FROM฀
PAGE฀ TO฀ PAGE฀ CAN฀ READILY฀ CARRY฀ OUT฀ SOPHISTICATED฀ TASKS฀
FOR฀USERS�v��฀)N฀ESSENCE�฀THE฀SEMANTIC฀7EB฀WILL฀MEAN฀THAT฀
SEMANTICS฀ GET฀ ENCODED฀ INTO฀ 7EB฀ PAGES฀ WHEN฀ THEY฀ ARE฀
CREATED�฀#ONCEPTS฀ON฀THE฀7EB฀WILL฀EXPLAIN฀THEIR฀MEANING฀
TO฀THE฀SOFTWARE฀AGENTS฀THEY฀COME฀INTO฀CONTACT฀WITH�฀ALLOW

ING฀ FOR฀ CONTEXT
SPECIFIC฀ SEARCHING�฀ )T฀ SOUNDS฀ ALMOST฀ TOO฀
GOOD฀TO฀BE฀TRUE�฀BUT฀THE฀TECHNOLOGIES฀FOR฀DEVELOPING฀THE฀
SEMANTIC฀7EB฀ALREADY฀EXIST�฀E8TENSIBLE฀-ARKUP฀,ANGUAGE฀
�8-,	฀ ALLOWS฀ THE฀ CREATOR฀ OF฀ A฀ 7EB฀ PAGE฀ TO฀ CREATE฀ HID

DEN฀ TAGS฀ TO฀ ANNOTATE฀ PREFERRED฀ CONCEPTS�฀ THE฀ 2ESOURCE฀
$ESCRIPTION฀&RAMEWORK฀�2$&	฀FACILITATES฀THE฀STANDARDIZA

TION฀OF฀THE฀TAGS฀USED�฀WHILE฀ONTOLOGIES฀FORMALLY฀DEFINE฀THE฀
RELATIONS฀AMONG฀TERMS�

)T฀MAY฀SOUND฀VERY฀INVOLVED�฀BUT฀THEN฀WE฀ALL฀THOUGHT฀
DESIGNING฀ A฀ 7EB฀ SITE฀ WAS฀ DIFFICULT฀ UNTIL฀ WE฀ DISCOVERED฀

$REAMWEAVER฀ AND฀ ALL฀ THE฀ OTHER฀ OFF
THE
SHELF฀ 793)79'฀
SOFTWARE฀THAT฀DOES฀ALL฀THE฀HARD฀WORK฀FOR฀US�฀4HE฀SEMANTIC฀
7EB฀WILL฀ALLOW฀SOFTWARE฀AGENTS฀TO฀IMPROVE฀THE฀ACCURACY฀
OF฀THEIR฀SEARCH฀RESULTS฀BY฀SPECIFYING฀PRECISE฀TAGS�฀4HE฀USER฀
MAY�฀FOR฀EXAMPLE�฀INSTRUCT฀HIS฀OR฀HER฀AGENT฀TO฀SEARCH฀ONLY฀
FOR฀ NOVELS฀ BY฀ A฀ SPECIFIC฀ AUTHOR฀ AND฀ TO฀ IGNORE฀ ALL฀ POETRY฀
PUBLISHED฀BY฀THE฀SAME฀AUTHOR�฀/R฀ THE฀USER฀MAY฀INSTRUCT฀
THE฀AGENT฀TO฀SEARCH฀ONLY฀FOR฀NOVELS฀BY฀THE฀AUTHOR฀WRITTEN฀
WITHIN฀A฀ SPECIFIC฀GENRE�฀ THE฀ TYPE฀OF฀QUERY฀ THAT฀CURRENTLY฀
WOULD฀ REQUIRE฀ A฀ LIBRARIAN฀ TO฀ BUILD฀ A฀ BIBLIOGRAPHY฀ FROM฀
VARIOUS฀DIFFERENT฀SITES฀AND฀DATABASES�

!ND฀ WHEN฀ THE฀ AGENT฀ HAS฀ DONE฀ ITS�HIS�HER฀ JOB�฀ AND฀
FOUND฀ALL฀THE฀HIGHLY฀RELEVANT฀RESULTS�฀THE฀USER฀CAN฀JUST฀GO฀
AND฀COLLECT฀IT�IN฀CYBERSPACE฀�฀�฀�

h9OUR฀INFORMATION�฀SIR�v฀THE฀,IBRARIAN฀SAYS�

(IRO฀STARTLES฀AND฀GLANCES฀UP�฀%ARTH฀SWINGS฀DOWN฀AND฀
OUT฀OF฀HIS฀FIELD฀OF฀VIEW฀AND฀THERE฀IS฀THE฀LIBRARIAN�฀STAND

ING฀IN฀FRONT฀OF฀THE฀DESK�฀HOLDING฀OUT฀A฀HYPERCARD�฀,IKE฀
ANY฀LIBRARIAN฀IN฀2EALITY�฀THIS฀DAEMON฀CAN฀MOVE฀AROUND฀
WITHOUT฀AUDIBLE฀FOOTFALLS���

฀ 6IRTUAL฀7ORLDS

฀4HERE฀IS฀NO฀THERE�฀THERE�
฀ �'ERTRUDE฀3TEIN

7HILE฀ SOME฀ VIEW฀ FULL
IMMERSION฀ VIRTUAL฀ REALITY฀ AS฀ A฀
WORLD฀ THAT฀ WILL฀ NEVER฀ COME฀ TO฀ BE�฀ OTHERS฀ ARE฀ WORKING฀
ACTIVELY฀ TOWARDS฀ ITS฀ REALIZATION���฀ 4HEN฀ THERE฀ ARE�฀ OF฀
COURSE�฀THOSE฀WHO฀SPEND฀THE฀BULK฀OF฀THEIR฀TIME฀TRAVERSING฀
THE฀CONTINENTS฀OF฀/DUS�฀!NTONICA�฀&AYDWER�฀+UNARK฀AND฀
6ELIOUS�THE฀ 7ORLD฀ OF฀ .ARRATH�฀ OR฀ EXPLORING฀ THE฀ CITIES฀
AND฀VILLAGES฀OF฀"RITANNIA฀SUCH฀AS฀-INOC�฀-OONGLOW�฀9EW�฀
4RINSIC�฀AND฀#OVE�฀4HESE฀GRAPHICAL฀�
$฀VIRTUAL฀WORLDS฀ARE฀
HOME฀TO฀THOSE฀ENGAGING฀IN฀MASSIVELY฀MULTIPLAYER฀ONLINE฀
GAMES฀ SUCH฀ AS฀ %VER1UEST฀ AND฀ 5LTIMA฀ /NLINE�ENTIRE฀
VIRTUAL฀ ENVIRONMENTS฀ hWITH฀ ;THEIR=฀ OWN฀ DIVERSE฀ SPECIES�฀
ECONOMIC฀SYSTEMS�฀ALLIANCES�฀AND฀POLITICS�v��฀

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

(IRO฀IS฀APPROACHING฀THE฀3TREET�฀)T฀IS฀THE฀"ROADWAY�฀THE฀
#HAMPS฀²LYSÏES฀OF฀ THE฀-ETAVERSE�฀ )T฀ IS฀ THE฀BRILLIANTLY฀
LIT฀BOULEVARD฀THAT฀CAN฀BE฀SEEN�฀MINIATURIZED฀AND฀BACK

WARD�฀REFLECTED฀IN฀THE฀LENSES฀OF฀HIS฀GOGGLES�฀)T฀DOES฀NOT฀
REALLY฀EXIST�฀"UT฀RIGHT฀NOW�฀MILLIONS฀OF฀PEOPLE฀ARE฀WALK

ING฀UP฀AND฀DOWN฀IT�฀�฀�

4HE฀ ONLY฀ DIFFERENCE฀ IS฀ THAT฀ SINCE฀ THE฀ 3TREET฀ DOES฀ NOT฀
REALLY฀ EXIST�IT�S฀ JUST฀ A฀ COMPUTER
GRAPHICS฀ PROTOCOL฀
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WRITTEN฀DOWN฀ON฀A฀PIECE฀OF฀PAPER฀ SOMEWHERE�NONE฀
OF฀ THESE฀ THINGS฀ ARE฀ BEING฀ PHYSICALLY฀ BUILT�฀ 4HEY฀ ARE�฀
RATHER�฀PIECES฀OF฀SOFTWARE�฀MADE฀AVAILABLE฀TO฀THE฀PUBLIC฀
OVER฀ THE฀WORLDWIDE฀ FIBER
OPTICS฀NETWORK�฀7HEN฀(IRO฀
GOES฀ INTO฀ THE฀ -ETAVERSE฀ AND฀ LOOKS฀ DOWN฀ THE฀ 3TREET฀
AND฀ SEES฀ BUILDINGS฀ AND฀ ELECTRIC฀ SIGNS฀ STRETCHING฀ OFF฀
INTO฀THE฀DARKNESS�฀DISAPPEARING฀OVER฀THE฀CURVE฀OF฀THE฀
GLOBE�฀ HE฀ IS฀ ACTUALLY฀ STARING฀ AT฀ THE฀ GRAPHIC฀ REPRESEN

TATIONS�THE฀ USER฀ INTERFACES�OF฀ A฀ MYRIAD฀ DIFFERENT฀
PIECES฀OF฀SOFTWARE฀THAT฀HAVE฀BEEN฀ENGINEERED฀BY฀MAJOR฀
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	฀AT฀THE฀+ENNEDY฀3PACE฀#ENTER�฀DEFINE฀
A฀"7#฀AS฀A฀hBATTERY
POWERED฀COMPUTER฀SYSTEM฀WORN฀ON฀
THE฀ USER�S฀ BODY�฀ �฀ �฀ �฀ )T฀ IS฀ DESIGNED฀ FOR฀ MOBILE฀ AND฀ PRE

DOMINANTLY฀ HANDS
FREE฀ OPERATIONS�฀ OFTEN฀ INCORPORATING฀
HEAD
MOUNTED฀ DISPLAYS฀ AND฀ SPEECH฀ INPUT�v��฀ 7HAT฀ THE฀
REPUTABLE฀SCIENTISTS฀AT฀.!3!฀DEFINE฀AS฀THEIR฀hBORGv฀IS฀VIR

TUALLY฀INDISTINGUISHABLE฀FROM฀THE฀FICTIONAL฀GARGOYLES฀THAT฀
3TEPHENSON฀DESCRIBES฀IN฀3NOW฀#RASH�

'ARGOYLES฀REPRESENT฀THE฀EMBARRASSING฀SIDE฀OF฀THE฀#ENTRAL฀
)NTELLIGENCE฀#ORPORATION�฀)NSTEAD฀OF฀USING฀LAPTOPS�฀THEY฀
WEAR฀ THEIR฀ COMPUTERS฀ ON฀ THEIR฀ BODIES�฀ BROKEN฀ UP฀ INTO฀
SEPARATE฀MODULES฀THAT฀HANG฀ON฀THE฀WAIST�฀ON฀THE฀BACK�฀
ON฀THE฀HEADSET฀�฀�฀�฀'ARGOYLES฀ARE฀NO฀FUN฀TO฀TALK฀TO�฀4HEY฀
NEVER฀FINISH฀A฀SENTENCE�฀4HEY฀ARE฀ADRIFT฀IN฀A฀LASER
DRAWN฀
WORLD�฀ SCANNING฀ RETINAS฀ IN฀ ALL฀ DIRECTIONS�฀ DOING฀ BACK

GROUND฀ CHECKS฀ ON฀ EVERYONE฀ WITHIN฀ A฀ THOUSAND฀ YARDS�฀
SEEING฀ EVERYTHING฀ IN฀ VISUAL฀ LIGHT�฀ INFRARED�฀ MILLIMETER

WAVE฀RADAR�฀AND฀ULTRASOUND฀ALL฀AT฀ONCE���฀

!ND฀BACK฀IN฀THE฀REAL฀WORLD�฀-ICROSOFT�฀IN฀CONJUNCTION฀
WITH฀WATCHMAKERS฀&OSSIL฀ AND฀3UUNTO�฀OFFERS฀US฀ ITS฀3MART฀
7ATCH฀ WITH฀ -3.฀ $IRECT฀ THAT฀ hCOMBINES฀ TECHNOLOGY฀ AND฀
STYLE฀ TO฀DELIVER฀PERSONALIZED฀ INFORMATION฀AT฀ THE฀ FLICK฀OF฀A฀
WRIST�v

)T฀MAY฀SOUND฀AWKWARD฀AT฀THE฀VERY฀LEAST฀TO฀OPERATE฀IN฀
TWO฀REALITIES฀SIMULTANEOUSLY�฀BUT฀#OCHRANE฀REMINDS฀US฀OF฀
THE฀AMAZING฀ABILITY฀WE฀AS฀A฀SPECIES฀HAVE฀ TO฀MULTITASK�
vTO฀LIVE฀IN฀MORE฀THAN฀ONE฀WORLD฀AT฀ONCE฀THROUGH฀MULTIPLE฀
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฀����
ACCESS฀WITH฀THE฀CONVENIENCE฀OF฀HAVING฀A฀SOFT

WARE฀ AGENT�vA฀ PERSONAL฀ LIBRARIAN฀ ROAMING฀ GLOBAL฀ DATA฀
BANKS฀ON฀OUR฀BEHALFv�AND฀OTHER฀OPTIONS�฀SUCH฀AS฀VISITING฀
OR฀EVEN฀PHONING฀A฀REAL฀LIBRARY�฀BEGIN฀TO฀LOOK฀INCREASINGLY฀
COUNTERPRODUCTIVE���

฀ -ACHINE฀)NTELLIGENCE

2AISE฀ THE฀ ISSUE฀ OF฀ ARTIFICIAL฀ INTELLIGENCE฀ AND฀ MOST฀ PEO

PLE�S฀ INVOLUNTARY฀RESPONSE฀ IS฀NO�฀NEVER�฀ )N฀HIS฀ THOUGHT

PROVOKING฀ ARTICLE�฀ h4HE฀ $ISEMBODIED฀ ,IBRARIAN฀ IN฀ THE฀
$IGITAL฀!GE�v฀-ARTELL฀ARGUES�฀h)T฀IS฀NOT฀EASY฀TO฀ADAPT฀TO฀
A฀CHANGE฀THAT฀IMPACTS฀OUR฀SYSTEM฀OF฀VALUES�฀4HE฀CONSE

QUENCES฀CAN฀BE฀PROFOUND�฀7E฀MAY฀LOSE฀SIGHT฀OF฀WHO฀WE฀
ARE�฀7E฀MAY฀LOSE฀OUR฀SENSE฀OF฀PURPOSE฀AND฀MEANING�v��

3TILL�฀HE฀WARNS฀AGAINST฀ IGNORING฀THE฀DISCONTINUITIES�
SUCH฀AS฀THAT฀BETWEEN฀HUMANS฀AND฀TECHNOLOGY�THAT฀WILL฀
HAVE฀AN฀INCALCULABLE฀INFLUENCE฀ON฀OUR฀INSTITUTIONS�฀

4HE฀COMMON฀VIEW฀AMONG฀LIBRARIANS฀IS฀THAT฀THE฀CHANGES฀
IN฀THEIR฀PROFESSION฀ARE฀FOLLOWING฀AN฀EVOLUTIONARY�฀RATHER฀
THAN฀ A฀ REVOLUTIONARY�฀ PATTERN�฀ &ROM฀ THIS฀ PERSPECTIVE�฀
RELATIVELY฀ FEW฀ ADAPTATIONS฀ WILL฀ BE฀ REQUIRED฀ OF฀ THEM�฀
(OWEVER�฀THIS฀VISION฀IS฀TOO฀NARROW�฀)T฀OVERLOOKS฀FUNDA

MENTAL฀ DISLOCATIONS฀ OCCURRING฀ THROUGHOUT฀ THE฀ WORLD�฀
4HESE฀WILL฀ALTER฀WHAT฀IT฀IS฀TO฀BE฀HUMAN�฀BOTH฀CONCEPTU

ALLY฀AND฀CONSCIOUSLY���

)N฀ HIS฀ ARTICLE฀ ON฀ WHAT฀ HE฀ CALLS฀ hALIEN฀ INTELLIGENCE�v฀
-ARTIN฀URGES฀THAT฀hIT฀IS฀TIME฀TO฀GIVE฀UP฀THE฀��TH฀CENTURY฀
NOTION฀THAT฀ARTIFICIAL฀INTELLIGENCE฀WILL฀BE฀LIKE฀HUMAN฀INTEL

LIGENCE�฀ )NSTEAD�฀ THE฀ EARLY฀ STAGES฀ OF฀ NEW฀ FORMS฀ OF฀ COM

PUTER฀INTELLIGENCE฀EXHIBIT฀CHARACTERISTICS฀THAT฀ARE฀RADICALLY฀
DIFFERENT฀FROM฀HUMAN฀INTELLIGENCE�v��฀(E฀DEFINES฀THIS฀ALIEN฀
INTELLIGENCE฀ AS฀ h�฀ �฀ �฀ PROCESSES�฀ EXECUTED฀ ON฀ A฀ COMPUTER�฀
THAT฀ARE฀OF฀SUCH฀COMPLEXITY฀THAT฀A฀HUMAN฀CAN฀NEITHER฀FOL

LOW฀THE฀LOGIC฀STEP฀BY฀STEP฀NOR฀COME฀TO฀THE฀SAME฀RESULT฀BY฀
OTHER฀MEANS�v��

!T฀ THIS฀ STAGE�฀ IT฀ IS฀ EVIDENT฀ THAT฀ THE฀ CAPABILITIES฀ OF฀
PEOPLE฀AND฀MACHINES฀ARE฀VERY฀DIFFERENT�฀ )N฀ TERMS฀OF฀ 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฀
BULK฀OF฀RESEARCH฀TAKES฀PLACE�CYBERSPACE�฀5SING฀-ARTIN�S฀
LIST฀OF฀CONTRASTS฀AS฀A฀STARTING฀POINT�฀THE฀DIRECT฀CAPABILITIES฀
A฀COMPUTER฀CAN฀CALL฀UPON฀TO฀DEAL฀WITH฀A฀REQUEST฀FOR฀INFOR

MATION฀INCLUDE�

฀ 6ERY฀HIGH฀SPEED฀LOGIC
฀ !BSOLUTE฀ACCURACY
฀ 6AST฀DATA฀WAREHOUSES
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฀ $ATA฀STORED฀IN฀SYSTEMS฀WORLD
WIDE฀�PRECISE฀COOPERATION฀
WITH฀OTHER฀MACHINES	

฀ 7ORLDWIDE฀CONNECTIVITY฀�IMMEDIATE฀WORLDWIDE฀INTER

LINKAGE	

฀ &AST�฀ACCURATE฀COMMUNICATION฀WITH฀MANY฀LOCATIONS��

)N฀CONTRAST�฀HUMANS฀THINK฀RELATIVELY฀SLOWLY�฀THEY฀ARE฀
PRONE฀ TO฀ MAKE฀ MISTAKES�฀ THEY฀ HAVE฀ LIMITED฀ MEMORY�฀
THEY฀ARE฀LOCATED฀IN฀ONE฀SPECIFIC฀PLACE�฀AND฀THEY฀COMMU

NICATE฀ SLOWLY฀ AND฀ OFTEN฀ IMPRECISELY�฀ 7HAT฀ HUMANS฀ DO฀
HAVE฀ TO฀OFFER฀ IS฀ THE฀ABILITY฀ TO฀ THINK฀ABOUT฀MEANING฀AND฀
PURPOSE�฀ ORIGINALITY฀ AND฀ COMMONSENSE�฀ 5NFORTUNATELY฀
FOR฀LIBRARIANS�฀MANY฀INFORMATION฀SEEKERS฀ARE฀LOOKING฀FOR฀
FACTUAL฀PIECES฀OF฀INFORMATION฀AND฀DATA�NOT฀WISDOM�AS฀
QUICKLY฀ AS฀ POSSIBLE�฀ AND฀ MACHINES฀ ARE฀ ALL฀ TOO฀ ABLE฀ TO฀
FULFILL฀THIS฀NEED�

7ARWICK฀EMPHASIZES฀THE฀SUITABILITY฀OF฀MACHINE฀INTEL

LIGENCE฀TO฀THE฀INFORMATIONAL฀SOCIETY�฀

)N฀THE฀7ESTERN฀WORLD฀HUMANS฀HAVE฀UNDENIABLY฀CREATED฀
A฀ TECHNOLOGICALLY฀ BASED฀ SOCIETY฀ THAT฀ FUNCTIONS฀ WITH฀
COMPUTERS฀AND฀MACHINES฀AT฀ITS฀CORE�฀(UMANS฀EVOLVED฀
TO฀COPE฀WELL฀AS฀HUNTER
GATHERERS�฀YET฀IN฀A฀SHORT฀SPACE฀OF฀
TIME฀WE฀HAVE฀CREATED฀A฀SOCIETY฀THAT฀NOT฀ONLY฀THRIVES฀ON฀
INFORMATION�฀BUT฀DEPENDS฀ON฀IT฀AS฀ITS฀LIFEBLOOD�

(UMAN฀INTELLIGENCE฀HAS฀GREAT฀DIFFICULTY฀IN฀COPING฀WITH฀
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฀
MANY฀DIMENSIONS฀AND฀DEAL฀WITH฀MANY฀VARIABLES฀AND฀
INPUTS�฀(UMAN฀INTELLIGENCE฀EVOLVED฀IN฀A฀WORLD฀WHICH฀
NO฀LONGER฀EXISTS���

฀ #ONCLUSION

4HE฀FUTURE฀IS฀ALREADY฀HERE�฀IT�S฀JUST฀UNEVENLY฀DISTRIBUTED�
�ATTRIBUTED฀TO฀7ILLIAM฀'IBSON

2EFERRING฀ TO฀ 'IBSON�฀ -ARTELL฀ ARGUES฀ THAT฀ hTHE฀ CHASM฀
BETWEEN฀HIS฀IMAGES฀OF฀THE฀FUTURE฀AND฀THE฀VISIONS฀OF฀THE฀
FUTURE฀AS฀DEPICTED฀IN฀LIBRARY฀LITERATURE฀IS฀ENORMOUS�฀!ND฀
THIS฀IS฀WORRISOME�v��฀7HAT฀THIS฀PAPER฀ATTEMPTED฀WAS฀TO฀
BRING฀ MORE฀ IMAGES฀ OF฀ THE฀ FUTURE฀ TO฀ THE฀ PUZZLE฀ -ARTELL฀
STARTED�฀3OME฀OF฀THE฀PIECES฀MIGHT฀NOT฀FIT฀ANYWHERE฀INTO฀
THE฀PUZZLE�฀AND฀WE฀CAN฀THROW฀THEM฀AWAY�฀"UT฀FROM฀THE฀
PICTURE฀ ALREADY฀ VISIBLE�฀ THIS฀ AUTHOR฀ SUGGESTS฀ WE฀ KEEP฀
ALL฀ THE฀PIECES฀WITH฀)3!S�฀AND฀ALL฀ THE฀PIECES฀WITH฀VIRTUAL฀
PERSONALITIES฀AND฀WORLDS�฀AND฀MAYBE฀EVEN฀ THE฀ONES฀ON฀
MACHINE฀ INTELLIGENCE�฀!ND฀ IF฀ WE฀ ALL฀ STRAP฀ ON฀ OUR฀ WEAR

ABLE฀COMPUTING฀WARE฀AND฀ARRANGE฀TO฀MEET฀SOMEWHERE฀IN฀
CYBERSPACE�฀WE฀MAY฀YET฀COMPLETE฀THE฀PICTURE�
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