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B y th is  ar t you  ma y co nte mp l a te  th e  va r ia tion of th e  23  l e t te r s  ...

— The  Anat omy  of Me l anc h ol y  pa r t 2, se c t.  II ,  me m  IV  #1 

Tod a y re a d ing  ha s  su c c e s s fu l l y ma d e  th e  tr a ns i tion fr om pa pe r  to th e  d yna mi c 

me d iu m of th e  com pu te r  sc r e e n an d  is  be c o ming  a com mon e x pe r i e nc e  in th e 

wor l d  of  el e c tr on ic  me d ia . And  wh il e  th e  compu te r  ind u s t r y do e s  e ve r yt h ing  to

c on vinc e  us  th a t “mu l ti” me d ia  wil l  be  th e  gl o r iou s  fu tu r e  of el e c tr on ic 

c om mu nic a tion  we  conve y mos t of ou r  c onc e pts  b y wr i ting  and  r e a d i ng , b e  it on

th e  comp u te r ,  be  it on  pa pe r . Th e  el e c tr o nic  b ook  a s  a pl a tfo r m to re a d  on a

d yn a mic  me d iu m is  stil l  in a ve r y ea r l y s ta g e  both  in so ftwa r e  an d  ha r d wa r e  and 

ma y  look  dr a m a tic a l l y diffe r e nt fr om wh a t  we  e x pe c t  it to be  at th is  s ta g e .  Stil l 

th e  book  is  th e  pr ima r y sou r c e  for  te x t a nd  th u s  a conta ine r  of me mor y .

Th i s  pa p e r  lo ok s  into th e  q u a l it y of pr iv a te  me mor y  and  its  impa c t on ou r 

d e a l ing  with  el e c tr oni c  me d ia .

T H E  B O O K 

Th e  fa c t  th a t  we  se e  th e  bo ok  as  a mo nol i th ic  for m te l l s  us  a  lot  ab ou t its  qu a l itie s 

a s  a con ta ine r  of  te x t . Th e  wr it te n wor d  gu a r a nte e s  cont inu it y an d  tr u th . Th e 

l a t te r  is  de r ive d  fr om  th e  hol y book s  and  e x t e nd  a g a ins t be tte r  knowl e d g e  to

mu c h  th a t we  re a d .

B oo k s  ha ve  ch a ng e d  ove r  th e  ce nt u r ie s  and  as  we  com pl a in  ab ou t to d a y' s 

s c r e e n r e s ol u tion  and  th e  q u a l it y of te x t  on th e  mo nitor  we  s h ou l d  com pa r e  th is 

to any 1 6 c. book  th a t  wa s  eq u a l l y ha r d  to re a d . Th e  qu a l ity of pr inte d  boo k s 

s h o we d  a  dr a s tic  de c l i ne  in  de s i g n an d  re pr e s e nta ti ona l  qu a l i ty fr om th e 

h a n d ma d e  ma nu s c r i pts  a nd  it  took  a lo ng  time  to ge t  th e  te c h n ol og y and  th e 

d e s ig n c onc e p ts  of pr i nt un d e r  c ontr o l . B ook s  ha d  d iffe r e nt pos it ions  in so c ie ty 

ove r  th e  ce nt u r ie s  and  sh a r e d  th e  fa t e  of  th e i r  own e r s  in ma n y wa ys . B ook s  of

Hou r s  se r ve d  in ma ny wa ys  a s  com pa nio ns  mu c h  l ik e  tod a y th e  Powe r B ook  and 

we r e  hig h l y pe r s o na l iz e d  in  its  conte nt, th e  1 9. c.  s a w  a st r ong  impa c t on 

pe r s ona l  lib r a r ie s  and  book s  we r e  sol d  wi th ou t  bind ing  to al l ow th e  ow ne r  to

h a v e  it bou nd  to ma tc h  th e  oth e r  vol u me s  in hi s  pos s e s s i on.

O u r  inte r e s t in b ook s  goe s  fa r  b e yond  th e ir  ac tu a l  va l u e  as  c onta ine r s  of te x t.

B oo k s  ha ve  a hig h  va l u e  as  fe tis h  ob j e c ts  as  mu c h  a s  ex t e ns io ns  of ou r  br a i n. By 

own ing  a  book  we  ex te n d  ou r  me mo r y ev e n with ou t eve r  re a d ing  th e  book .  Th e 

ob j e c t of th e  boo k  its e l f h a s  an  ae s t h e ti c  qu a l ity not fou nd  in mos t c ompu t e r s  a nd 

a n el e c t r onic  boo k  wil l  ha v e  to sa tis fy th is  ne e d . Pe r s o na l  e l e c t r onic  de vi c e s  s u c h 

a s  el e c t r onic  dia r ie s  and  por ta b l e  CD  pl a ye r  h a ve  s h own th a t th is  is  pos s ib l e . Th e 

s e p a r a ti on of  th e  cont a ine r  of th e  te x t a nd  th e  boo k  wil l  le a d  to  a to ta l 

r e d e fini tion of th e  bo ok  bu t not  to its  e x tinc tion.  We  wil l  g e t to a s ta te  wh e n th e 
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c on c e pt of on e  bo ok  th a t ho l d s  a ny gi ve n infor ma tio n be c ome s  ac c e pta b l e . Th e 

inf or ma t ion wil l  be  on  a di s c  or  onl i ne  a nd  pr ob a b l y mor e  re a d il y  ava i l a b l e  th a n 

a  b ook  on pa p e r  one  ca nnot find  at a give n mom e nt.

E ve r y el e c tr o nic  book  conc e pt wi l l  ha ve  to gu a r a nte e  th e  sta b il it y of te x t as 

th i s  is  one  of th e  ma i n fe a tu r e s  of b ook s  vs . oth e r  me d i a  th a t we  ne e d  not wor r y 

a b o u t th e  ava il a b il ity  of te x t. Te x t on onl ine  sys t e ms  is  ou t s id e  ou r  contr ol  an d  by

th e  time  we  r e vis it a give n  pa s s a g e , it ma y ha ve  ch a ng e d  or  d is a p pe a r e d . Th is 

ma k e s  u s  ex tr e me l y ins e c u r e  and  th e  sy s te m ha r d  to u s e . Te x t h a s  to  hol d  its 

pr o mis e  as  be ing  u ne r a s e a b l e  in or d e r  to con ve y th e  co nc e p t of a boo k .

T H E  T E X T 

W a s  ma n s c h wa r z au f we i s s  b e s itzt,  k a n n ma n  g e t r os t na c h 
Ha u s e  tr a g e n.

— G O E T H E :  F au s t I.

I n pr e -l ite r a te  s oc ie t ie s , th a t wh ic h  we  now r e fe r  to as  th e  “te x t”  ex is te d  sol e l y

wit h in th e  re a l m of th e  me m or y ins id e  ou r  he a d s . Wi th  th e  inv e nti on of  wr it ing ,

th e   te x t mov e d  to th e  ma n u  s c r iptu m , th e  pa g e  wr i tte n by ha nd , wh ic h  lik e 

pr e c iou s  wor k  of ar t, wa s  a  ra r e  ob j e c t a nd  th e  ac t  of c opyin g  ma nu s c r ipts  wa s  a 

r e l ig iou s  ac t . Th e  te c h nol o g y of  pr in ting  tr a n s for m e d  th e  te x t in to an 

e x c h a ng e a b l e  comm od ity , eve r  mor e  pl e ntif u l  ov e r  th e  ce n tu r ie s . Th e  li b r a r i e s 

h a v e  gr o wn an d  ar e  no long e r  wor k ing  me mo r ie s  bu t b e c a me  al mo s t infini te 

s to r a g e  spa c e s  fo r  pr i nte d  pa pe r .

W h e n con s id e r ing  te x t we  no r ma l l y th i nk  a b ou t th e  wr itte n wor d  pr inte d 

wit h  bl a c k  in k  on  wh it e  pa p e r . W ith  th e  c ompu t e r  as  a te x t pr o c e s s i ng  ma c h in e 

th e  dir e c t co nne c tion of te x t an d  its  ph y s ic a l  re pr e s e nt a tion  is  br ok e n up and  te x t

r e t u r ns  to it s  im ma te r ia l  s ta tu s  it h a d  in th e  ag e  be for e  pr i ntin g . El e c tr o nic  te x ts 

h a v e  no bod y,  onl y min d  - th e y c l os e  th e  cir c l e  to th e  mne motec hne of  th e 

c l a s s ic a l  ag e s .

Th e  comp u te r  is  l e s s  of a c a l c u l a tion  ma c h ine  (a  co mpu te r ) th a n a  me mo r y

ma c h ine  with  a ma j or  d is a b i l ity compa r e d  to ou r  me m or ie s , it ca nn ot fo r g e t.  We 

ta k e  ad v a nta g e  of  th is  fa c t  by u s ing  it a s  sto r a g e  de vic e  for  ou r  te x t s  and  ou r 

th o u g h ts . Ma n y sy s te ms  of a r tifi c ia l  me mo r y ha ve  be e n in ve nte d  to  stor e  id e a s 

a nd  conc e pts  th a t  cons titu t e  ou r  his t or y. 

I n th e  1 980s  th e  compu te r  b e c a me  a wr itin g  ma c h ine  th a t me mor ize d  th e 

te x t wit h ou t an a d a e q u a t e  ca p a b il ity of re p r e s e n ta tio n. Th e  Ex pa nd e d  Boo k s 

pr o j e c t at Vo ya g e r  loo k e d  into th e  ta s k  of a b oo k l ik e  re pr e s e n ta tio n of te x t on a

s c r e e n in 199 1  an d  wit h  th e  ar r i va l  of th e  Pow e r B oo k s  fo r  th e  fir s t ti me  te x t co u l d 

b e  ma d e  ava il a b l e  for  comfo r ta b l e  re a d ing  on a  sc r e e n. Th e  Ex pa nd e d  Bo ok s  ta k e 

th e  inte r fa c e  me t a ph or  fr om  th e  book  as  mu c h  a s  th e  book  bor r owe d  it fr om th e 

ma n u s c r i pt. A l th o u g h  ma r k u p  and  se a r c h  fa c il it ie s  a r e  av a il a b l e , th e  inte r f a c e  is 

k e e pt fr e e  fr om b u tton s  and  anyt h ing  th a t  dis t r a c ts  th e  eye  fr om re a d i ng .
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A s  mu c h  as  th e  im pa c t of th e  pr i nting  pr e s s  is  not in th e  fa c t th a t th e  le a d  is 

pr e s s e d  onto th e  pa pe r , th e  ca l c u l a ti ons  of th e  com pu te r  se c o nd a r y to th e 

r e p r e s e n ta tio na l  qu a l i tie s  of te x t. Th e  d e s ig n of th e  ha r d wa r e  as  we l l  a s  th e 

int e r fa c e  on th e  sc r e e n con tr ib u te  to  th e  re a d a b il i ty of  th e  te x t .

Th e  comp u te r  spa w ns  th e  el e c tr on ic  te x t, a vol a til e  for m  th a t pa r a d ox i c a l l y 

r e t u r ns  th e  te x t to ou r  he a d s  wh il e  a t th e  sa m e  tim e  enm e s h in g  it  in a n eve n

mor e  sop h is ti c a te d  app a r a tu s . Th r ou g h  its  dig i ta l iz a tion  it no lo ng e r  re s ts  in th e 

u ni ve r s e  of or ig i na l  a nd  re pr od u c tion  bu t  tr a n s c e nd s  to a sta te  wh e r e  eve r y 

r e p r od u c tion is  a n or i g ina l . Th u s  th e  us e r  of th e  wor d  pr oc e s s or  be c om e s  th e 

th i r d  in  th e  row of op e r a to r s  de s c r ib e d  b y Be n j a min  (B e n j a min  197 3 ), th e  fi l m

c a m e r a  ope r a t or  a nd  th e  ope r a tin g  su r g e on . Bot h  ent e r  de e p in to th e  ti s s u e  of

r e a l ity wh e n doin g  th e  wor k , wh i l e  th e  ma g ic a l  he a l e r  on  one  sid e  and  th e  pa inte r 

on th e  oth e r  both  ke e p  a di s ta nc e  to th e i r  ob j e c ts . 

Th e  ima g e  cr e a te d  by th e  ca me r a  ope r a tor  is  a vir tu a l  mu c h  in  th e  se ns e  th e 

te x t cr e a te d  on th e  co mpu te r  is  vir tu a l  and  ne e d s  to b e  pr o j e c te d  ont o a sc r e e n to

b e  pe r c e iva b l e . A nd  as  we  s til l  ha ve  no s c r e e n s  th a t sa t is fy ou r  re a d i ng  ne e d s  we 

pr i nt (s ic ! ) mos t  of th e  te x ts  onto pa pe r , wh i c h  re ma ps  th e  d yna m ic  an d  dig ita l 

te x t ba c k  int o th e  wor l d  of  pr in t. (ib i d .)

T H E  L I B R A R Y 

“ Th e  uni ve r s e  (wh ic h  oth e r s  ca l l  th e  Lib r a r y) is  co mpos e d  of an
ind e fini te  an d  pe r h a ps  infi nite  nu mb e r  of  he x a g ona l  ga l l e r ie s ,
wit h  va s t air  sh a fts  b e twe e n, su r r ou n d e d  by ve r y lo w ra i l ing s .” 

JO RG E  L U I S  B O RG E S , “ Th e Lib r ar y  of B ab el ” ” 

Voy a g e r  Ex pa n d e d  Book :  Th e  Compl e te  A nnot a te d  Al ic e 
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E a r l y re a d ing  ma c h ine 

Th e  lib r a r y a s  a conta ine r  of bo ok s  a nd  th u s  c onta i ne r  of kno wl e d g e  ge ne r a t e s  in 

its e l f a  str a ng e  qu a l i ty of  be in g  al i ve . And  th is  h ol d s  tr u e  for  th e  b ig  ol d  lib r a r ie s 

l ik e  th e  B od l e ya n  or  th e  B r itis h  Lib r a r y as  mu c h  a s  for  th e  pr iva te  li b r a r y at

h om e . It  is  a  me t a ph or  for  th e  l imits , or  infi nitie s , of  th e  wor l d  and  th e 

k no wl e d g e  it enc o mpa s s e s . A s  mu c h  as  th e  ma p is  not  th e  te r r i tor y  th e  lib r a r y to 

a  c e r ta i n ex t e nt is  th e  kno wl e d g e , as  it de fin e s  kn owl e d g e  to  th e  ex te nt th e 

r e c u r s iv e  me m or y of th e  boo k  is  in its e l f th e  so u r c e  of th is  k nowl e d g e . With  th e 

c om pu te r  as  a  con ta ine r  of te x t,  th e  situ a tion  ha s  ch a ng e d  dr a ma t ic a l l y. Te x t is 

no long e r  dir e c tl y re l a te d  to th e  pa g e  in  a bo ok  bu t ex i s ts  - som e wh a t  “a g a in”  -

ind e pe nd e ntl y  for  a ph ys ic a l  re p r e s e n ta ti on as  a me mor y unit.  Th i s  pu t s  lib r a r ie s 

in a dif fic u l t si tu a ti on. A s  mu c h  as  al l  lib r a r ie s  in th e  wor l d  s u ffe r  fr om  a ne ve r 

e nd ing  s e a r c h  for  ne w sh e l f  spa c e  wh i c h  wil l  b e  sol ve d  b y el e c tr o nic 

r e p r e s e n ta tio n, th e  ri s k  to  be c o me  in vis i b l e  a s  th e  te x t  ne e d  no long e r  be 

r e p r e s e n te d  in a dir e c t ph y s ic a l  for m .

W h i l e  li b r a r y  ca t a l og u e s  in  el e c tr oni c  fo r m h a v e  fa s t be c ome  a d e s ir e a b l e 

too l  amo ng  li b r a r ia ns ,  el e c tr oni c  te x ts  a s 

pr i ma r y te x ts  and  pa r t s  of a lib r a r y

c ol l e c ti on ar e  st il l  r a r e l y  und e r s too d  as 

b oo k s . E ve r yt h ing  not pr int e d  an d  bou nd 

is  cons i d e r e d  “no n-b oo k  ma t e r ia l ”  and 

th i s  ne g a tive  de f initi on ma k e s  it ha r d  to 

ove r c ome  pr e o c c u p a tion s . Du e  to th e 

d ic h otom y of te x t  on a  stor a g e  me d iu m 

a nd  th e  ne e d  of a  re a d ing  ma c h in e  th e 

c ol l e c ti on pr oc e s s  is  unc l e a r . L ib r a r ie s 

ma y  end  up ve r y s oon with  d a ta  th e y

c a n not a c c e s s  and  mu s e u ms  with 

ma c h ine s  with ou t pr ope r  da t a  to ru n

th e m. Th e  dis a ppe a r ing  know l e d g e  ab ou t

ou t d a te d  ma c h ine s , th e ir  co nfig u r a tio n

a nd  th e  inte r d e pe nd e nc y of ha r d w a r e  a nd 

s of twa r e  wil l  ma k e  da t a  fa s te r  ob s ol e te 

th a n dis inte g r a ti on da ta  st or a g e .

Th e  lib r a r y a s  a r e f u g iu m  for  te x t  fa c e s  a c onc e p tu a l  cr is is . Th e  dr e a m of tot a l 

a va il a b i l ity of te x t with in  th e  ma c h i ne  c ome s  tr u e  and  in th e  sa m e  tim e  th e  te x t  is 

no long e r  g r a s pe a b l e . Th e r e for e  th e  c onc e p t of th e  lib r a r y as  a me mor y pl a c e  wil l 

h a v e  to ad a pt .

R E A D I N G 

R e a d ing  ha s  b e e n for  c e ntu r ie s  a nd  st il l  is  th e  pr e va l e n t ac t ivit y th a t cr e a te s  and 

d e f ine s  th e  wa y we  sto r e  an d  com mu nic a te  ab s tr a c t id e a s .  As  mu c h  as  th e 

a c t ivity  of r e a d i ng  ha s  ch a ng e d  ove r  th e  ce ntu r ie s ,  it c ons ti tu te s  one  of th e  pi l l a r s 

we s te r n cu l tu r e  is  ba s e d  on . Wh i l e  wr itin g  and  pr in ting  ma te r ia l s  and 

te c h nol o g ie s  ha ve  ch a n g e d , th e  pr inte d  wo r d  ha d  al w a ys  th e  of pe r ma n e nc e  and 
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s ta b il it y. Lo ok in g  at dyna m ic  me d ia  one  of th e  ma j o r  qu e s tion s  is  its  tr a ns ie nt

q u a l ity wh ic h  le a d s  to  th e  ce ntr a l  qu e s ti on if  th e  wr itt e n wo r d  l os e s  its  pr ima r y

q u a l ity by be ing  tr a ns fe r r e d  to th is  me d i u m.

Tod a y we  us e  wor d  pr oc e s s or s  and  te x t  pr o c e s s o r s  an d  pe r c e ive  th e m mu c h 

in th e  wa y we  got  us e d  to food  pr oc e s s or s . Bu t  wh il e  pr o c e s s i ng  food  is  int e nd e d 

to ma k e  it mo r e  d ig e s t ib l e  (th e  fir s t  foo d  pr o c e s s o r  wa s  th e  ope n  fir e ) wor d 

pr o c e s s o r s  ar e  me mor y ge ne r a tor s . W in og r a d  se e s  th e  wor d  pr oc e s s or  as  a 

“ me d iu m for  th e  c r e a ti on an d  mod ific a tion  of l ing u i s tic  str u c tu r e s  th a t pl a y a

r ol e  in hu ma n  com mu nic a tion ” (W in og r a d  1986 , p5 ). Hi s  con c e r n of th e  wo r d 

pr o c e s s i ng  c om pu te r   is  cl os e l y r e l a te d  to th e  vis u a l  re p r e s e n ta tio n of te x t  and 

wr i ting  as  a me a n s  of commu nic a t ion in a soc ia l  ne t wor k .  Th e  re a l  vir t u e s  of th e 

wor d  pr o c e s s o r , a nd  in  th is  wa y it re l a te s  to his  r e l a ti ve , th e  food  pr oc e s s or , ar e 

wit h in its  ca pa b i l ity to bu il d  a n ar t ific ia l  me mor y .

H Y P E R T E X T 

F or  Nor b e r t B ol z, “t h e  po s t-m od e r n  wor l d  is  th e  wor l d  of th e  Ne w Me d ia ”  in

wh i c h  “t h e  in for m a tion  pr oc e s s in g  sys te m 'b ook '  is  cl e a r l y no  lon g e r  u p to th e 

c om pl e x i ty of  ou r  soc i a l  sy s te ms ”  (B ol z 199 3 ). Th is  is  no t th e  pl a c e  to dis c u s s  if

ou r  soc i e ty h a s  b e c ome  mor e  comp l e x  b u t th e  bo ok  bo th  in  th e  conv e ntio na l 

for m as  we  kn ow it and  in its  ex te nd e d  fo r m as  el e c tr oni c  boo k  ha s  pr o ve n to be 

e x c e ptio na l l y  we l l  ad a pta b l e  to ne w for ms  of te x t. Ea r l y  hype r te x t

r e p r e s e n ta tio ns  h a ve  b e e n on pa p e r , for e m os t th e  Ta l mu d  wh ic h  is  tr a d i tiona l l y

d e s ig ne d  in a  for  wh e r e  th e  ma in  te x t  is  pr int e d  in  th e  ce nte r  of  th e  pa g e , 

s u r r ou nd e d  by  com me nta r ie s  wh ic h  in tu r n ar e  s u r r ou nd e d  by se c ond a r y

c om me nta r ie s .  Th i s  com pl e x  sys te m of re fe r e nc e s  is  la id  ou t on a two-

d im e ns io na l  pa g e  and  th e  re ma ppi ng  of  th e  h yp e r te x tu a l  link s  ta k e  pl a c e  in  ou r 

b r a in.

W h e n in 1962  Te d  Ne l s o n fir s t co ine d  th e  te r m “h ype r te x t ”  he  pl a n ne d  it to 

b e  a uni ve r s a l  co mpu te r  pr o g r a m th a t wou l d  ke e p tr a c k  of  th e  dive r g e nt  pa th s  of

te x ts  an d  id e a s . (W ol f  1995 , Ne l s on 1 980)   He  pl a nn e d  it  to b e  th e  und e r l yi ng 

s tr u c tu r e  of Pr oj e c t Xa n a d u , th e  u l tim a te  te x t d a ta b a s e  th a t wou l d  conne c t ev e r y

te x t wit h in its e l f a nd  to  al l  oth e r  re l e va nt  te x t s . Xa n a d u  its e l f  is  de s c r ib e d  in

“ L i te r a r y Ma c h ine s ”  a book  on pa p e r   w ith  “ a  ch a pte r  ze r o , se v e r a l  ch a p te r s  one ,

one  ch a p te r  two a nd  se ve r a l  ch a p te r s  th r e e ” . (Ne l s o n 198 0) It  is  th is  pol yv a l e nt 

a b i l ity to en te r ,  ame n d , an d  ex i t th e  te x t in a non -l ine a r  fa s h io n th a t de f ine s 

h yp e r te x tu a l i ty (L a n d ow 1 991 ) . Th e  re pr e s e nt a tion  of te x t on an el e c tr oni c 

d e v ic e  a d d s  a  ne w  for m  of d yn a mic s  wh ic h  ne e d  no t re f l e c t h yp e r te x tu a l i ty. Th e 

d yn a mic  me d iu m of fe r s  to ty pog r a ph y th e  te mpor a l  di me ns i on an d  th e  ch a nc e 

for  de ve l opme nt.  Th e  de s ig n app r oa c h  of  “ L iq u id  Typog r a ph y”  (Mü l l e r  1 995 )

wh i c h  ma ps  th e  st a tic  gr a ph e me s  onto th e  dyna m ic  en vir on me nt of th e   s c r e e n

a na l yze s  th e  a d a e q u a c y of te x t  on a  sc r e e n bu t ma k e s  no sta te me n t ab o u t th e 

s tr u c tu r e  of th e  conte nt re pr e s e nte d  with in. W h il e  th e  E x p a nd e d   B oo k s  k e e p th e 

s tr u c tu r e  of th e  book  on pa pe r  a nd  ad d  th e  pow e r  of  th e  compu te r  to ma k e  te x t
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Mü l l e r :  Liq u i d  Ty pog r a ph y

mor e  ac c e s s ib l e , Liq u i d  Typ og r a p h y re d e fi ne s  te x t a s  an evol v ing  de s ig n pr o c e s s 

a nd  hype r te x t  con c e ntr a te s  on th e  mu l tipl e  int e r d e p e nd e n c ie s  of te x t.

I t is  no  coin c id e nc e  th a t th is  u nive r s a l 

Pr o j e c t Xa n a d u  ne ve r  eve n  got ne a r 

c om pl e ti on, b y de finit ion s u c h  a  ta s k  ca n not

b e  ac h ie ve d  a s  it  wou l d  cr e a te  th e  un ive r s a l 

l ib r a r y as  de s c r i b e d  b y Bor g e s  th a t nob od y

wou l d  be  ab l e  to us e . Hype r te x t is  an 

a tt e mpt to co d ify  al l  link s  to a  give n co r pu s 

b y de fin ing  a nd  c l a s s i fying  th e  conne c tio ns 

on an int e r te x tu a l  and  int r a te x tu a l  le ve l . Th is 

g e n e r a te s  a ne w l e ve l  of te x tu a l i ty wh ic h  in tu r n ne e d s  to be  ana l y ze d  b y th e 

s im il a r  ru l e s  in or d e r  to fu nc ti on as  te x t. B ol z poi nts  ou t th a t “ tr u e  h yp e r te x t  is  a

r h i zome ”  wh ic h  “r e q u ir e s  a se l f- a s s e r tive  us e r ”  (B ol z, 19 93 ) b u t it re m a ins  is 

u nc l e a r  if th is  tr u e  h ype r t e x t c a n co me  u p to al l  th e  ex pe c ta tion s .

D Y N A M I C  M E D I A 

B y us ing  el e c tr on ic  te c h nol og ie s  of r e pr e s e nta tion we  en for c e  th e  appa r a tu s -fr e e 

pe r c e pti on of  re a l ity eve n mor e  th a n with  fil m  and  th e  e ffe c t  de s c r ib e d  by

B e n j a min  in 1 93 7  be c om e s  a ce ntr a l  po s iti on in  th e  de fin ition  of ne w me d ia : 

 “D e r  a pp a r a tf r e ie  A s p e k t d e r  R e a l itä t  is t  h ie r  zu  ih r e m
k ü n s tl ic h s te n  g e w or d e n  und  d e r  A nb l ic k  d e r  u nm itte l b a r e n 
W ir k l ic h k e it zu r  b l a u e n B l u me  im La nd  d e r  Te c h nik . ”  (B e nj a m in
1 98 0, p. 3 5 )

B ob  Ste i n fr o m Vo ya g e r  ofte n str e s s e s  th e  poin t not  to pa s s  u p te x t wh e n we 

th i nk  ab ou t ne w me d ia .  His  G e d a nk e n e x pe r ime n t is  to di s c u s s  th e  Gu l f  Wa r  with 

pic tu r e s  onl y . (S te in 1993 )  Be in g  ca r r ie d  awa y  by th e  ma r k e ti ng  b l u r b s  of th e 

h a r d wa r e  comp a nie s  we  ove r l ook  th e  ne c e s s itie s  of c onc e p tu a l  re pr e s e nt a tion ,

oft e n ac h ie ve d  on l y th r ou g h  te x t . We  ar e  at a ve r y ea r l y  sta g e  in  th e  de ve l opme n t

of ne w d yna mi c  me d ia , ba s e d  on e l e c tr onic  re pr e s e nt a tion . Ou r  cu r r e nt sta tu s 

c a n  be  c ompa r e d  to fil m ar o u nd  1 903  wh e n th e  a ttr a c tion of th e  te c h nol og y d r e w

pe o pl e  into th e  movie  th e a t r e s  a nd  th e  to pic s  cove r e d  we r e  of  min or  im por ta nc e .

Th e  cu r r e nt inte r e s t in th e  W or l d W id e W e b  ha s  ve r y simil a r  so u r c e s  and  th e  fa c t

th a t mos t of th e  infor ma tio n ava il a b l e  on  th e  Inte r ne t h a s  li ttl e  or  no re l e va nc e 

h a s  not  s to pe d  a nyb od y fr om us ing  it.  R e l e va nt  to th e  topic  of th is  pa pe r  a 

d is c u s s i on on  th e  fu tu r e  of  re a d ing  is  ta k ing  pl a c e  on a  Ne w Yor k  ba s e d  We b  site 

b e t we e n Bob  Ste in  fr om  Voya g e r , Sve n B ir k e r ts , th e  au th or  of th e  Gu te nb e r g 

E l e g ie s  and  oth e r s  and  du e  to it s  tr a ns it or y s ta g e  I am not e ve n su r e  if it  ca n be 

q u o te d  (F e e d  1995 ).
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C O N V E Y O R S  O F  M E M O R Y 

Th e  ne e d  to c ons e r ve  i.e . s ta b il ize  te x t wa s  a ppa r e nt an d  dif fe r e nt ap pr oa c h e s  to

c r e a te  a n ar t ific ia l  me mor y  we r e  ta k e n al r e a d y  mor e  th a n  3000  ye a r s  ag o. Th e 

a r s  me m or a ti va  ha d  an  eq u a l  sta tu s  to rh e tor i c  bot h  in roma n  and  me d i e va l 

tim e s . Con s ta t ig i tu r  a r t ific i os a  me m or ia  ex  l oc is  e t ima g inib u s  (T h e  a r tifi c ia l 

me m or y is  es t a b l i s h e d  fr om pl a c e s  and  ima g e s )  (Ya t e s  19 7 8)

I n we s te r n cu l tu r e , bo ok s  c onta i n kno wl e d g e  th a t ca n be  sh a r e d , s ol d , or 

b ou g h t. Infor ma ti on be c ome s  a co mmod i ty a nd  as  su c h , ind e pe nd e nt fr om ma n

a  r a d ic a l  sh i ft fr om th e  an tiq u e  mod e l  th a t po s ite d  me mo r y as  th e  pr im a r y

c on ta ine r  of know l e d g e , ins e pa r a b l e  fr om th e  h u ma n mind .  Th e  a r s  me m or a ti va 

we r e  a ma j or  pa r t  of r h e tor ic a l  tr a in ing  for  a ny ed u c a te d  Rom a n, and  th e  ru l e s 

for  th e  mne mote c h ne  we r e  of su c h  im por ta nc e  th a t th e  l a te r  te x tu a l  tr a d it ion s til l 

b e a r s  th e ir  impr i nt. F r a nc i s  Ya t e s  po ints  ou t th e  l ink a g e s  be twe e n th e  two for ms : 

“ Th e  ar t  of me mor y is  lik e  an in ne r  wr iti ng . Th os e  wh o k now th e  l e tte r s  of th e 

a l p h a b e t  ca n wr it e  dow n wh a t is  ind ic a te d  to th e m a nd  re a d  ou t wh a t th e y ha ve 

wr i tte n. ”  (ib i d .) Th e  ru l e s  for  pl a c e s  and  ru l e s  for  ima g e s  de fine d  for  th e  ar t of

me m or y h ol d  for  b ook s  as  we l l  as  for  ne w me d ia  sys t e ms . Us e r s  of hype r te x t

s ys te ms  bu il d  ima g ina r y hou s e s  in th e ir  mind s  to un d e r s t a nd  wh e r e  th e y  ar e  in

th e  stor y. Wh e n th e y b e c ome  los t , it is  b e c a u s e  th e  sys t e m' s  de s i g ne r s  ha ve 

vio l a te d  th e  tr a d ition a l  st r u c tu r e s  of th e   mne motec hne.

T E X T  R E V I S I T E D 

Te x t oft e n ex is ts  in mor e  th a n two di me ns ions .  Sc r i b e s  s c r a tc h e d  hie r o g l yph s 

int o pa p yr u s ,  s to ne s mi th s  c a r ve d  La t in in s c r ip tions  int o ste l e , a nd  pr inte r s  fr om

G u t e nb e r g  on ha ve  pr e s s e d  type  a nd  in k , mod ify ing  th e  ve r y su r fa c e  of th e  pa pe r . 

Ne w  pr in ting  and  re pr o d u c ti on te c h nol og ie s  ab a nd on th e  th ir d  dime ns ion . La s e r 

pr i nting  la ys  two -d ime ns ion a l  te x t on  th e  pa g e , an effe c t cl o s e r  to st e nc il ing  th a n

e ng r a vin g . Co mpu t e r  di s pl a y s  el i mina t e  tr a d iti ona l  notio ns  of  dim e ns io na l it y

e nt ir e l y —l e a v ing  te x t to fl oa t in an el e c tr oni c  ma t r ix . A lin e a r  te x t,  with  spe c ifie d 

s ta r t an d  end  poi nts , is  a sta b l e  te x t. Th e  ma tr ix  in  wh i c h  el e c tr o nic  te x t fl oa t s  is 

q u i te  di ffe r e nt - a fl e x ib l e  env ir onm e nt th a t al l ow s  mu l tipl e  la y e r s  a nd  n- 

d im e ns io na l  r e a d i ng  va r ia nt s . Ne ve r th e l e s s  “we  stil l  re a d  ac c or d i ng  to  pr in t

te c h nol o g y, a nd  we  sti l l  di r e c t al mos t al l  of wh a t we  wr ite  towa r d  pr i nt mo d e s  of

pu b l ic a t ion” ( L a n d ow 1 991 ). 

 Ju s t as  th e  te c h n ol og i e s  of  te x t  pr od u c ti on ha ve  ch a ng e d , so ha ve  th e 

fu n c tion s  of re a d ing . Re a d i ng  as  a me nta l  ad ve ntu r e  is  a  re l a tive l y yo u ng 

c on c e pt.  Ge ne r a l  ac c e s s  to th e  wr itte n wo r d  wa s  unt il  fa ir l y re c e ntl y re s tr ic te d  to

th e  hol y  book s . Th e  sp e c ia l  qu a l ity a s s ig ne d  to th e s e  bo ok s —t h e  wor d  of G' D 

—no t onl y re s tr ic te d  th e ir  us a g e , bu t  al s o as s ig ne d  a qu a l ity  be y ond  its  pr ima r y 

s e m iotic  ch a r a c te r  as  a sig n. In  we s t e r n civil iza ti on, th e  wr itte n wor d  ga i ne d  a 

tr u th  va l u e  pr e vi ou s l y  he l d  by th e  sp ok e n  wor d . Th e  ar r i va l  of el e c tr o nic  te x t

for c e s  a  simi l a r  re -e v a l u a t ion of th e  pa g e -b ou nd  te x t. A l th ou g h  te x t in a

c om pu te r  is  fa r  l e s s  s ta b l e  th a n  th e  wr it te n or  pr i nte d  wor d  we  a s s ig n  it a  ve r y 

h ig h  tr u th  va l u e . Ea r l y com pu te r  pion e e r  Jos e p h  W e i ze nb a u m of  MI T  re ma r k e d , 
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“ My  fa th e r  us e d  to s a y ,' I t is  wr itte n in th e  h ol y b ook s . '  To d a y we  sa y , 'Th e 

c om pu te r  te l l s  us .' “  (W e i ze nb a u m 19 7 8)

L I V E  L O N G  A N D  P R O S P E R 

A s  mu c h  as  ge ne r a ting  a te x t not  onl y  al l ows  u s  to ex pr e s s  an d  co mmu ni c a te  ou r 

id e a s  it  cont a ins  al s o  th e  pl e a s u r e  of wr iting  and  th e  g e ne r a tion  of a n a r t e 

fa c tu m. Th e  b ook  as  a conve yor  of id e a s  a s  mu c h  as  an ar tific ia l  me mor y wil l  be 

a r o u nd  for  ma ny ye a r s ,  both  in th e  fo r m we  kno w it and  in fu t u r e  ite r a tions  and 

g e n e r a ti ons  to co me . B ook s  a r e  ul ti ma te l y me mor y ob j e c ts  no t pa p e r  ob j e c t s  and 

a s  su c h  pl a y a ro l e  in  ou r  life . 
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