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8ey0nd the P1ane: 5pat1a1 Hypertext 1n a V1rtua1 Rea11ty W0r1d 

5cenar10 C 0 m p 0 n e n t  - R05emary•5 Env1r0nment  

R05emary, a hypertext re5earcher, 15 w0rk1n9 w1th a 9r0up 0f c011ea9ue5 wh0 are at 
9106a11y 5pread 0ut 10cat10n5.5he wear5 a 119htwe19ht head m0unted d15p1ay and u5e5 her 
feet, knee5, v01ce, and hand5 t0 d1rect the 5y5tem and f0r te1ec0mmun1cat10n5 w1th her 
w0rk9r0up. 

At the m0ment 5he 15 a10ne 1n her w0rk5pace, rap1d1y creat1n9 and 0r9an121n9 her 
1nf0rmat10n farm 1n preparat10n f0r a meet1n9. 7he f1r5t th1n9 we n0t1ce a60ut her 
w0rk5tat10n 15 the t0ta1 a65ence 0f any key60ard, m0u5e, 0r c0mputer, a5 we kn0w 1t. 
7he 5creen 5he u5e5 15 very 1ar9e. 1t 100k5, 1n fact, 11ke a 1ar9e f1at draw1n9 60ard 5et at a 
45 de9ree an91e. At her feet are a 5et 0f peda15, n0t un11ke th05e u5ed 6y 0r9an15t5, except 
that the5e peda15 d0n•t 5eem t0 6e attached t0 anyth1n9. 

When y0u 100k at the v1de0 •draw1n9 60ard• y0u n0t1ce that 1n add1t10n t0 the 1ack 0f 
key60ard there 15 a t0ta1 1ack 0f menu5 0r w1nd0w5 0n the 5creen. What y0u 5ee 15 a 5er1e5 
0f 3D 06ject5 that are m0v1n9 ar0und w1th0ut any apparent m0vement 0f her hand5. 
06ject5 c0me 1nt0 v1ew, r0tate, 1nteract w1th 0ther 06ject5, and chan9e the1r appearance 
and 6ehav10r a5 they 1nteract w1th the env1r0nment. 1n 5h0rt, the d15p1ay 5eem5 t0 6e 
a11ve. 

Y0u n0t1ce that the 5he per10d1ca11y m0ve5 her head, appear5 t0 6e 115ten1n9, 5peak5, 
t0uche5 the 5creen 1n var10u5 p1ace5, 0cca510na11y mak1n9 draw1n9 9e5ture5 that are 
f0110wed 6y the appearance 0f an 06ject that then j01n5 the re5t 0f the mena9er1e. 7he 
appearance 0f the 5creen at t1me5 5h1mmer5 w1th the 5tar 7rek effect a5 06ject5 c0me 1nt0 
v1ew and fade 0ut 0f v1ew. 0ther t1me5 an 06ject m0ve5, 5h0w1n9 m0t10n 61ur a5 1t d0e5, 
6ut then appear5 t0 6e tw0 tran5parent ver510n5 0f 1t5e1f w1th 0ne ver510n 9radua11y fad1n9 
away. 

What y0u n0t1Ce a5 y0u watch her w0rk 15 that 5he 15 u51n9 her v01ce, m0v1n9 her 
head, 9e5tur1n9 w1th her hand5, and 50met1me5 t0uch1n9 the 5creen. Her feet m0ve t0 
t0uch the d1fferent peda15, and 0cca510na11y 5he u5e5 her knee t0 m0ve a prev10u51y 
unn0t1ced knee peda1. Her wh01e 60dy 5eem5 t0 6e 1nv01ved 1n 1nteract1n9 w1th th15 
m0v1n9 d15p1ay. At 0ne p01nt 5he 1n5tant1ate5 a key60ard, apparent1y 6y u5e 0f a f00t 
peda1 and a t0uch 0n the v1de0 draw1n9 60ard where 5he want5 1t. 

Part 0f the head m0unted d15p1ay 15 a m1cr0ph0ne and an ear p1ece. W1th th15 5he 
155ue5 v01ce c0mmand5 t0 the 5y5tem and hear5 re5p0n5e5 fr0m the 5y5tem a60ut h0w 
10n9 1t•5 901n9 t0 take f0r a part1cu1ar act10n t0 0ccur. 

Rap1d 9e5tura1 m0t10n5 w1th 60th hand5 6r1n9 a 3D r00m 1nt0 v1ew, wh1ch attache5 
1t5e1f t0 a h0u5e 1n the c1ty5cape a1ready pre5ent 0n the 5creen. 5he 5peak5 1nt0 the 
m1cr0ph0ne and a 9raph1ca1 d15p1ay, wh1ch we 1earn 15 a m0du1e 1nterc0nnect10n tracker, 
appear5 w1th 0ne 0f the n0de5 h19h119hted. When 5he 9e5ture5, 1t r0tate5, 6r1n91n9 0ther 
part5 0f the 9raph 1nt0 v1ew. 7hen, when 5he t0uche5 f1r5t the h19h119hted n0de and then 
an0ther part 0n the 5tructure, the n0de detache5 fr0m 1t5 0r191na110cat10n and reappear5 1n 
the new 10cat10n. At the 5ame t1me, the r00m a150 detache5 1t5e1f and reappear5, attached 
t0 a d1fferent h0u5e 5evera15treet5 0ver. 

7h15 r00m 15 her 116rary and 5he ha5 ju5t p051t10ned 1t w1th1n the 116rary 0f CMU, 
wh05e phy51ca1 10cat10n 15 th0u5and5 0f m11e5 away 6ut wh05e v1rtua1 10cat10n 15 
repre5ented at the 5treet where 5he ju5t put her 116rary. 1n fact the c1ty5cape we 5ee 15 her 
0wn per50na1 w0rk1n9 1nf0rmat10n farm, 1n wh1ch each 10cat10n can have a550c1ated 
50und5, an1mat10n5, and 1nteract1ve 51mu1at10n5. 8y  p1ac1n9 her 116rary w1th1n the m0de1 
0f the CMU 116rary 5he ha5 made a 11nk 6etween her 10ca1 1nf0rmat10n 50urce5 and the 
mu1t1med1a data6a5e at CMU. 7h15 11nk w111 1ater 6e ava11a61e t0 her c011ea9ue5 when 
they meet. 

5he hear5 a r1n9 thr0u9h the ear p1ece and 50nja, the 1an9ua9e de519ner wh0 15 1n 
6ermany appear5 1n her 5pace - 50nja ha5 her 0wn r00m t0 wh1ch 5he ha5 added t0uche5 
that are her 10ca1 ver510n5 0f re50urce5, that m0d1fy the 6a51c 5tructure wh1ch R05emary 
ha5 e5ta6115hed f0r her 9ue5t r00m5. 

At 0ne p01nt 1n the d15cu5510n R05emary 9et5 up and m0ve5 ar0und the r00m, 
t0uch1n9 var10u5 p01nt5 1n the r00m that have a 5ma11 meta111c d0t 0n them 7h15 free 
m0vement 15, f1r5t 0f a11, p055161e 6ecau5e 5he 15 n0t c0nnected 6y w1re5 t0 her 5creen. 1n 
fact, the ent1re r00m 15 her w0rk5tat10n and 15 1nterc0nnected thr0u9h the meta111c d0t5. 
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7h15 15 a p1ece 0f the 5cenar10 f0r a paper- 
1n-pr09re55, ••8ey0nd the P1ane: 5pat1a1 
Hypertext 1n a V1rtua1 Rea11ty W0r1d••. 

Everyth1n9 1n the 5cenar10, wh1ch w111 
pre5ent 5evera1 very d1fferent 
env1r0nment5, each 0f wh1ch map5 t0 the 
c09n1t1ve 5ty1e 0f the per50n u51n9 1t and 
a11 0f wh1ch 1nteract w1th each 0ther, mu5t 
6e 6a5ed 0n a rea50na61e extrap01at10n 0f 
re5earch current1y underway 0r p1anned f0r 
the near future. 7h15 15 5c1ence f1ct10n that 
15 a rea1 p05516111ty f0r the next ten year5. 
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7he 5y5tem detect5 her p051t10n w1th1n the v01ume 0f 5pace thr0u9h 5en50r5 1n her 
c10th1n9 and thr0u9h the p1ace5 5he t0uche5.7h15 0r1entat10n m0d1f1e5 the repre5entat10n 
0f the 1nf0rmat10n 5he•5 w0rk1n9 w1th that 5he 5ee5 thr0u9h her headp1ece. 

7he 5y5tem 15 aware 0f the env1r0nment at each p01nt 1n 5pace. 51nce the ent1re r00m 
15 mapped w1th1n the 5y5tem and 51nce the m1dd1e 0f the r00m 15 where her centra1 
0r9an121n9 m0de1 15 10cated, a11 5he ha5 t0 d0 15 t0 p051t10n her5e1f there and a5k the 
5y5tem f0r the m0de1 t0 6e d15p1ayed 1n her head p1ece. 5he a150 can hear rec0rd1n95 that 
re1ate t0 the 1nf0rmat10n. and can u5e the p01nter 1n her hand t0 9ra6 and m0ve the 
c0ntent5 0f the m0de1 ar0und. 1f 5he ch005e5, 5he can have her 1nf0rmat10n farm/c1ty5cape 
map t0 the ent1re v01ume 0f the r00m, 50 that 5he can m0ve ar0und 1n 1t and w0rk w1th 1t 
w1th0ut hav1n9 t0 6e at her v1de0 60ard. 

At 0ne p01nt 1n her m0v1n9 ar0und 5he rea112e5 that 5he need5 1nf0rmat10n t0 an5wer a 
4ue5t10n a5ked 6y her 5y5tem5 c0-w0rker wh0 15 w0rk1n9 0n 50me 5ca11n9 pr061em5 
hav1n9 t0 w1th the d15tr16uted 5y5tem5 arch1tecture pr0ject. 7he 1nf0rmat10n farm that 
5he•5 w0rk1n9 w1th c0n515t5 0f many th0u5and5 0f 1tem5. At any 91ven m0ment 5he may 
need t0 have a 5en5e 0f the farm a5 a wh01e 0r 0f 50me part1cu1ar part, and th15 •part• may 
1n fact c0n515t5 0f dynam1ca11y 9enerated c011ect10n 1n a dynam1ca11y 9enerated 5tructure. 
At th15 m0ment 5he want5 t0 f1nd and w0rk w1th a11 0f the 1tem5 that have t0 d0 w1th 
0perat1n9 5y5tem5 1an9ua9e de519n, and 1nterface de519n, 50 5he de5cr16e5 what 5he want5 
t0 the 5y5tem, a5k1n9 that an a9ent 6e 5et up t0 f1nd the5e e1ement5. 51nce 5he kn0w5 
5he•5 901n9 t0 need 1t 1n the future, 5he a5k5 that th15 de5cr1pt10n 6e 5aved a5 a permanent 
a9ent and a150 a5k5 that 1t 6e entered 1n the wr1tten rec0rd that w111 6e pr0duced a5 a re5u1t 
0f the upc0m1n9 meet1n9. A5 5he•5 de5cr161n9 what 5he want5 the a9ent t0 6e 100k1n9 f0r, 
5he remem6er5 50me d0cument5 1n an0ther 116rary 1n 70r0nt0 Canada, 50 5he a5k5 that a 
5y5tem-act1ve a9ent 6e 5et t0 5earch f0r th05e d0cument5, 6r1n9 them 1nt0 her farm, and 
11nk them t0 the ex15t1n9 1nf0rmat10n 0n the 5u6ject. 

Each 0f the d0t5 p1aced ar0und the r00m ha5 mu1t1p1e purp05e5. 0ne  funct10n 0f the5e 
d0t5 15 t0 pr0v1de a 5pat1a1 0r1entat10n w1th1n the three d1men510na1 5pace 0f the r00m. 
0ther funct10n5 0f th05e d0t5 are t0 pr0v1de an exten510n 0f that part 0f the r00m 1nt0 
v1rtua1 5pace, where v1rtua1 5pace mean5 whatever 1t ha5 6een def1ned t0 mean f0r that 
10cat10n. V1rtua1 5pace5 at d1fferent 10eat10n5 may 6e c0n5tra1ned 6y each 0ther 50 that 
chan9e5 1n 0ne can affect the 0ther. 1n add1t10n, v1rtua1 5pace5 may 6e w0rmh01e5, 0r 
p0rt5, 1nt0 the v1rtua1 5pace5 0f c011ea9ue5. 

Each 5pace can 6e 0ver10aded t0 have 5evera1 d1fferent repre5entat10n5 depend1n9 0n the 
0vera11 c0ntext 0f the 5y5tem at the t1me that R05emary act1vate5 the d0t, 0r 0n h0w 5he 
de5cr16e5 that d0t t0 the 5y5tem. A11 the d0t5 have a repre5entat10n 1n the c1ty5cape 0n the 
v1rtua1 draw1n9 60ard. 

N0t1ce that there are 5evera1 d1fferent k1nd5 0f a9ent5 1n th15 5y5tem. 7here•5 the 
1nf0rmat10n farm a9ent, wh0 90e5 0ut and c011ect5 re4ue5ted 1nf0rmat10n, arran91n9 1t 1n a 
dynam1ca11y-determ1ned 5tructure. 1nf0rmat10n farm a9ent5 can a150 pr0v1de d1fferent k1nd5 
0f v1ew5 0ver the farm 0n c0mmand. 1n add1t10n, there are 1tenerant a9ent5 that 90 0ut 
acr055 the We6 t0 9ather 1nf0rmat10n fr0m de519nated p1ace5 0r t0 5earch f0r re50urce5 and 
6r1n9 them 6ack 1nt0 the farm. 7he5e 1tenerant a9ent5 c0mmun1cate w1th the 1nf0rmat10n 
farm a9ent5, 50met1me5 ne90t1at1n9 w1th them a60ut h0w t0 5t0re and 5tructure the 
re5u1t5. Each a9ent can 51mp1y 6e a tran51ent c0mputat10na1 ent1ty, 1n5tant1ated f0r a 0ne- 
t1me ta5k, 0r can 6e a c0mp1ex avatar w1th a per515tent and ev01v1n9 c0ntext that m0d1f1e5 
and 15 m0d1f1ed 6y current re4ue5t5.7he avatar5 a55ume per50na11t1e5 c0n9ruent w1th the1r 
ta5k5 and can 6e 91ven v15ua1 and 6ehav10ra1 attr16ute5 that ref1ect the1r 6ehav10r. 

At 0ne p01nt R05emary, wh0 15 de519n1n9 the hypertext 5y5tem 0f the future, w0nder5 
what Vannevar 8u5h w0u1d th1nk a60ut 50me 0f the pr061em5 5he•5 1nve5t19at1n9 and 50 
5he a5k5 the mu1t1med1a data6a5e at CMU t0 6u11d her an 1nterv1ew w1th 8u5h. 7he 6a5e 
f0r the 1nterv1ew 15 created fr0m rec0rd5 0f what 8u5h had 5a1d and wr1tten a60ut the 
5u6ject 0ver the year5, a5 we11 a5 fr0m c0mmentar1e5 fr0m tru5ted 50urce5 a60ut h15 w0rk. 
0nce  that 6a5e 15 6u11t, 5he then 1nterv1ew5 Dr. 8u5h. He p01nt5 her t0 50me 0f h15 
mana9ement wr1t1n95 f0r 1n519ht5 0n h0w t0 re501ve the 50c1a1 155ue5 1nv01ved 1n 
hand11n9 1nteract1ve te1ec011a60rat1ve hypertext 5y5tem5. A re1ated f00tn0te 11nk p01nt5 her 
t0 the ta1k 71m 8erner5-Lee 9ave at the 8r0wn-M17 Memex 5ymp051um 1n 0ct06er, 
1995 where he de5cr16ed 50c1a1 p1um61n9. 

Next, R05emary want5 t0 ta1k w1th 806, the data6a5e per50n 0n her team, a60ut 155ue5 
hav1n9 t0 d0 w1th 11nk1n9 the v01at11e and heter09ene0u5 c011ect10n 0f mater1a15 fr0m the 
1nf0rmat10n farm 1nt0 the 9106a1 data6a5e. 5he a150 want5 t0 ta1k a60ut h0w the data6a5e 
15 901n9 t0 1nteract w1th the new d15tr16uted 0perat1n9 5y5tem/1an9ua9e env1r0nment they 
are w0rk1n9 0n. N0w, 5he kn0w5 that 806 w0u1d 6e a51eep at th15 t1me 51nce he 15 1n 
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Hawa11, 50 5he ca115 up the 3D ema11 avatar/a9ent 0f 806 that 5he ha5 1n her 5y5tem and 
a5k5 1f there ha5 6een any new 1nf0rmat10n added wh11e 5he wa5 a51eep. 5he re4ue5t5 that 
he 5can 0ver the c011ected 5et 0f 1nf0rmat10n fr0m 806 and 5ee 1f there 15 any theme that 
m19ht 6e re1ated t0 the 4ue5t10n 5he•5 a5k1n9. What 5he 15 a5k1n9 th15 avatar t0 d0 15, 1n 
effect, t0 c0me up w1th a new 5et 0f 1nf0rmat10n 6y 0r9an121n9 a11 the data perta1n1n9 t0 
th15 5u6ject and 806•5 c0ntr16ut10n t0 1t. 

What 5he f1nd5 0ut ra15e5 50me 0ther 4ue5t10n5 that 5he then c0mmun1cate5 w1th 806•5 
h0me avatar. Even th0u9h 806 15 a51eep, h15 h0me avatar can acce55 th05e th1n95 t0 
wh1ch R05emary ha5 acce55 pr1v11e9e5.1n fact, there ha5 6een 50me new mater1a1 9athered 
6ut n0t yet c0mmun1cated that d0e5 an5wer the 4ue5t10n 6ut ra15e5 a th1rd p05516111ty 1n 
her m1nd and 50 5he 5t0re5 1t w1th 60th 0f 806•5 avatar5, 1nc1ud1n9 a 11nk t0 the meet1n9 
a9enda. 

A5 R05emary 15 wa1k1n9 ar0und the r00m and th1nk1n9 a60ut the upc0m1n9 meet1n9, 
5he put5 0n 50me mu51c. 1t•5 the 8ach Mu51ca1 0ffer1n9 and 1t5 5tructure make5 her th1nk 
a60ut re1at10n5h1p5 am0n9 50me 0f the pr061em5 5he and her team have 6een w0rk1n9 
w1th. 50 5he a5k5 the 5y5tem t0 rec0rd the part1cu1ar part 0f the mu51c that 5he•5 1ntere5ted 
1n and 11nk each v01ce 1n the fu9ue t0 a part1cu1ar 5u6- pr061em de5cr1pt10n. 5he dec1de5 t0 
watch a v15ua1 repre5entat10n 0f the 5u6-pr061em 1nteract10n5 a5 the mu51c p1ay5. 70 
make th15 ea51er t0 v1ew, 5he 5e1ect5 06ject repre5entat10n5 f0r each 5u6-pr061em, 11nk5 
them t0 part1cu1ar v01ce5 1n the mu51c, and a110w5 them t0 m0d1fy them5e1ve5 re1at1ve t0 
the mu51c - 512e repre5ent5 10udne55 and 5pat1a1 re1at10n5h1p5 repre5ent mu51ca1 
re1at10n5h1p5. 

5he dec1de5 t0 enter and m0d1fy what 15 happen1n9 50 5he a5519n5 0ne 0f the 5u6- 
pr061em5 t0 her5e1f. 7hen 5he 5tart5 danc1n9, 115ten1n9 t0 the chan9e 1n mu51c a5 5he 
1nteract5 w1th and m0d1f1e5 the 06ject5. 

5he then 90e5 t0 a pa1nt1n9 6y Kand1n5ky wh1ch 5he rea112e5 w111 pr0v1de, 1n 
c0m61nat10n w1th the mu51c, a map 1nt0 the 1nf0rmat10n 5tructure5 that 5he•5 ev01v1n9. 
0ne  0f the 1n519ht5 that the Kand1n5ky pa1nt1n9 ev0ke5 15 that the 1nf0rmat10n 5tructure5 
c0nta1n 519n1f1cant d15c0nt1nu1t1e5 a10n9 mu1t1p1e 0ver1app1n9 and 4u1te d1fferent 
c0nt1nuum5.50me 0f the5e 5tructure5 ex15t 1n d1fferent t1me5 and, wh11e they never t0uch 
d1rect1y, they 1nd1rect1y 1nf1uence each 0ther. 

51nce the mem6er5 0f her team have d1fferent m1nd 5ty1e5 and 0ne 0f them 15 611nd, 
5he need5 t0 map her 1n519ht5 1nt0 a var1ety 0f m0da11t1e5 1nt0 0rder t0 pre5ent them 1n a 
way that each team mem6er can under5tand and thu5 c0ntr16ute t0. 

7he 611nd team mem6er 15 a 91fted 11n9u15t, 51n9er, and dancer wh0 under5tand5 
1nf0rmat10n k1ne5thet1ca11y. He u5e5 50nar-type dev1ce5 t0 perf0rm e1a60rate dance5 that 
1nte9rate and expre55 1nf0rmat10n 5tructure re1at10n5h1p5, and then tran51ate5 that 
under5tand1n9 1nt0 prec15e ver6a1 de5cr1pt10n5. H15 5y5tem detect5 h15 10cat10n 1n 5pace a5 
he 15 danc1n9 and create5 a n0de-11nk 5tructure that repre5ent5 the dance. 7he n0de5 
encap5u1ate text, 50und, and 5pat1a1 c00rd1nate5 and the 11nk5 trace the traject0r1e5. 7he 
n0de5 and 11nk5 are t1me-typed t0 5h0w the re1at10n5h1p5 1n t1me and 5pace am0n9 the 
n0de5. 

7he re5u1t1n9 hypertext can 6e p1ayed a5 an an1mat10n. 1n add1t10n, the dancer can p1ay 
1t 6ack, create new ver510n5 6ranch1n9 0ut fr0m part1cu1ar n0de5, and chan9e the n0de5, 
11nk5 and t1me re1at10n5h1p5. 7he5e ver510n5 ean 6e p1ayed 51mu1tane0u51y, a5 1n 
HyperCafe, 0r 5e1ected 5eparate1y. 1n add1t10n, 0ther type5 0f 1nf0rmat10n may 6e attached 
t0 the n0de5, 5uch a5 v1de05, 11nk5 t0 0ther 1nf0rmat10n 50urce5, c0mment5, etc. 7he 
0vera11 effect ean 6e 51m11ar t0 the 50n911ne5 created 6y Au5tra11an a60r191ne5 t0 expre55 
the1r under5tand1n9 0f 5pace, t1me, and event5. 

Next, a5 5he 15 try1n9 t0 expre55 an 1dea that 5he•5 n0t 6een a61e t0 6r1n9 1nt0 
5ym6011c 5pace, R05emary a5k5 the 5y5tem t0 turn 0n the 60dy-10cat1n9 and rec0rd1n9 
mechan15m and 5tart5 t0 dance a9a1n. 7he 5y5tem rec0rd5 the traject0r1e5 0f her m0t10n5, 
the 5peed, and em0t10na1 5tate chan9e5 (thr0u9h 5en50r5 attached t0 her c10th1n9). 5he 
ca115 f0r part1cu1ar p1ece5 0f mu51c wh1ch are 11nked t0 the p1ace 1n the dance where 5he 
wa5 when 5he a5ked f0r that mu51c. At 0ther t1me5 5he t0uche5 600k5 and p1ece5 0f art. 
7he 5y5tem rec0rd5 wh1ch 600k and wh1ch part 0f the artw0rk 5he t0uche5, 11nk1n9 that 
1nf0rmat10n 1nt0 the dance 5tructure. At 0ne p01nt 5he 5t0p5 the dance and a5k5 the 5y5tem 
t0 rep1ay part5 0f 1t. 5he want5 t0 100k and 5ee h0w the var10u5 c0mp0nent5 re1ate. 5he 
make5 11nk5 6etween 1ater and ear11er part5 0f the dance, a5 we11 a5 t0 the mu51c. 7h15 
re5u1t5 1n mu1t1p1e mu51c 11nk5 t0 var10u5 part5 0f the dance a5 we11 a5 11nk5 6etween the 
art and 5cu1pture 1n the r00m t0 the mu51c and dance 5tructure. 

5he then ca115 up 0ther dance5 - 9reat dance5 0f the pa5t and 0ther cu1ture5 - 15ad0ra 
Duncan, 8a11, Afr1can f0re5t dance5 - and 11nk5 them 1n, 50met1me5 5p11c1n9 them 1nt0 her 

7hen 5he 5tart5 danc1n9... 
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dance, 50met1me5 hav1n9 them pr0ceed 1n para11e1, 50met1me re4ue5t1n9 that an 
1ndeterm1nacy funct10n 6e attached t0 vary h0w the 11nk 15 made. 

Dur1n9 the meet1n9, the var10u5 9r0up mem6er5 c0me 1nt0 the pu611c 5pace, tak1n9 
5eat5 0n the c0uche5.50me 0f them prefer n0t t0 6e v15ua11y pre5ent and are repre5ented 
6y a var1ety 0f avatar5, 50met1me5 0n1y a5 v01ce5. A5 they d15cu55 the 155ue5 0n the 
a9enda, the 3D 1nf0rmat10n farm/c1ty5cape 15 5h0wn. 7hey wa1k ar0und the c1ty5cape and 
100k at the var10u5 part5 0f the 5tructure5. At 50me p01nt they re4ue5t var10u5 per5pect1ve 
chan9e5 - f15heye v1ew5, per5pect1ve wa11, c0ne tree, etc. At 0ther p01nt5 they 51mp1y 
wa1k thr0u9h the c1ty, a5k1n9 f0r d1fferent repre5entat10n5 0f the c0ncept5, data, 5tructure5, 
and 6ehav10r5. Each per50n can a5k the 5y5tem t0 map the1r preferred m1nd 5ty1e 
repre5entat10n 1nt0 the 1nf0rmat10n. 

70 6e c0nt1nued... 

0 f f 1 c e r 5  R e p 0 r t 5 ,  c0nt1nued fr0m pa9e 4 

15 there a 11fe f0r Hypertext af1er the We6• 

What are the 1mp11cat10n5 0f a11 th15 f0r the future 0f 516L1NK• Hypertext 15 n0t a 
c105ed, we11-def1ned, d0ma1n. 1t typ1ca11y 15 a tran5-d15c1p11nary d0ma1n. 1t ran9e5 fr0m 
c0mputer 5c1ence t0 human 5c1ence5 and t0 art. 7he 5pec1f1c1ty 0f pe0p1e w0rk1n9 1n 
Hypertext 15 a w1de menta1 6andw1dth wh1ch ena61e5 them t0 ma5ter techn14ue5 that are t0 
6e 1nte9rated f0r deve10p1n9 hypertext. 7he 5ucce55 0f hypertext re11e5 0n the a6111ty t0 
1nte9rate human c0mputer 1nteract10n, mu1t1med1a, c011a60rat1ve w0rk, e1ectr0n1c 
d0cument5, typ09raphy, 9raph1c5, rhet0r1c, netw0rk1n9, data6a5e5, ta5k m0de11n9, 
1nf0rmat10n retr1eva1, art1f1c1a1 1nte1119ence, mu1t1-a9ent appr0ache5, 06ject 0r1entat10n, 
50ftware en91neer1n9, and 50 0n. 7he key w0rd5 are 0penne55 and t01erance. We cann0t 
11ve a10ne. We d0 need the We6 and, 0f c0ur5e, we h0pe the We6 d0e5 need 0ur kn0w- 
h0w. 0u r  5tren9th and future 15 1n ma5ter1n9 the 1nte9rat10n 0f the w1de5t 5et 0f 
techn14ue5 1nt0 5y5tem5 wh1ch are a9ent5 t0 he1p read1n9, n0t 1n pr0m0t1n9 a 51n91e and 
un1f1ed 501ut10n t0 6u11d a hypertext. 

7he key feature 0f 5uch a9ent5, that make them d1fferent fr0m 0ther 0ne5 and wh1ch 15 
re5p0n5161e f0r the1r ••Hypertext•• 1a6e1, re11e5 0n the 1nteract10n 5ty1e: the c0mputer 15 n0 
10n9er v15161e fr0m the reader 51de. A hypertext 15 an 1nterface wh1ch 5h0u1d c0mp1ete1y 
h1de the c0mputer. 7he reader ••1nteract5•• 0n1y w1th ••re5p0n51ve d0cument5••. 1 w0u1d 
c0nc1ude w1th a 51n91e th0u9ht: 1f the c0mputer 15 5t111 06v10u5 1n an app11cat10n, 1t 15 
pr06a61y n0t yet a true hypertext app11cat10n• 50, we 5t111 have a 10n9 way t0 90. 

5tandard5, c0nt1nued fr0m pa9e 5 

7he 56ML-ER8 and 5 6 M L - W 6  n0w turn t0 11nk 5emant1c5 and 5ty1e5heet5, and 
h0pe t0 ach1eve a 51m11ar 5yner9y. D555L 15 kn0wn t0 pr0v1de the 5ty115t1c p0wer 
needed, and 50 far 100k5 amena61e t0 51mp1e 5u65ett1n9 5uch a5 w0rked f0r 56ML. 
Reader5 wh0 w15h t0 part1c1pate 5h0u1d app1y t0 cha1rman J0n 805ak, 
j 0n. 605ak•5un. c0m, exp1a1n1n9 the1r 4ua11f1cat10n5. 

Hy71me 15 5t111 under901n9 1t5 ••7echn1ca1 C0rr19endum•• pr0ce55, th0u9h 1 am happy 
t0 rep0rt that a draft 0f the f1na1 amended text ha5 6een d15tr16uted. 1t 6enef1t5 9reat1y fr0m 
D555L•5 f0rma115at10n 0f d0cument5• tree 5tructure5 (51nce 1t d0e5 1nfra-d0cument 
10cat10n5 1ar9e1y 6y tree-n0de p051t10n5). 

1t 5eem5 t0 me that a key area f0r further deve10pment 1nv01ve5 deve10p1n9 a 
tax0n0my 0f 11nk 5emant1c5 (60th rhet0r1ca1 and 5tructura1). At 0ne end are 11nk5 that 
tr199er ar61trary pr09ram5 (u5efu1 and nece55ary, 6ut hard1y amena61e t0 ana1y515); at the 
0ther are 5y5tem5 w1th ••c11ck t0 m0ve t0 card X•• a5 the 0n1y 5emant1c; and a wh01e 
c0nt1nuum 6etween. W1th d0cument5 1ar9er than 0ne 5creen and w1th mu1t1-w1nd0w, 
1nterface5, a wh01e ran9e 0f hypermed1a 1nteract10n 155ue5 c0me t0 the f0re: h0w 5h0u1d 
90-6ack 115t5 w0rk when many pane5 are pre5ent, and the u5er can chan9e c0ntext w1th 
mere1y a 91ance• H0w 5h0u1d we hand1e 11nk5 wh05e 5c0pe5 part1y 0ver1ap• What d0e5 1t 
mean t0 11nk t0 a d15c0nt19u0u5 tar9et, e5pec1a11y when ed1t1n9 happen5• 7he5e are 0n1y a 
few 0f the m05t 06v10u5 4ue5t10n5 that are 6ec0m1n9 da11y exper1ence5, and need f1r5t 
ana1y515, and eventua11y, 0nce 6etter under5t00d, 50me 5tandard term1n0109y and m0de15. 


