
Storyspace 1

Mark Bernstein

National University of Singapore
Eastgate Systems, Inc.

134 Main Street Watertown MA 02472
+1 (617) 924-9044

E-mail: bernstein@eastgate.com

ABSTRACT
Stor y s p ace,  a hy p er text wr i ti ng env i r onm ent,  has been
w i dely  us ed  for  wri ti ng,  read i ng, and  res ear ch  for  near ly 
f i fteen year s.  Th e ap p ear ance of  a new im p lem entati on
p r ov i d es a sui table occas i on to rev i ew th e des i gn of 
Stor y s p ace,  both  in its hi s tor i cal context and  in th e context
of  contem p or ar y  res ear ch .  Of par ti cu lar  inter es t is  th e
op por tu ni ty  to exam i ne its  us e in a var i ety of  pu bli sh ed 
d ocu m ents ,  all cr eated  wi th in one sy s tem ,  bu t spanni ng th e
m ost of  th e hi s tory  of  li terar y  hy p er text. 

Categories and Subject Descriptors
H.5.4 [Hypertext/Hypermedia]: Architectures, Theory,
Navigation, User Issues.

General Terms
Management, Documentation, Design, Economics,
Human Factors,.

Keywords
Stor y s p ace,  hy p er text,   h y p er m ed ia,  liter atu r e,  fi ction, 
ed ucati on,  des i gn, im p lem entati on,  su pp or t, hi s tor y  of 
comp u ti ng,   map s ,  li nks. 

1. Storyspace
Stor y s p ace was  f i rs t publi cly  dem ons tr ated at th e fir s t ACM
h y per text works h op in N ovem ber,  1987,  by  Mi ch ael Joy ce, 
J .  Dav i d Bolter ,  and  Joh n B. Sm i th .  Af te r noon,  a stor y, 
Mi ch ael Joy ce’s  clas s i c hy p er text fi cti on wh os e genesi s  was 
ti gh tly  bou nd to th e ori gi nal develop ment of  Stor y s p ace, 
w as pu bli s h ed by  Eas tgate Sys tem s in 1989,  and  Stor y sp ace
i tself  was  publi s hed  by Eas tgate i n 1991. 

N ear ly  ten year s  later , Story s p ace for Macintos h releas e
1. 5—  th e las t des cend ant of  th e or i gi nal Stor y s pace
i m plem entati on—  was  replaced by  Stor y sp ace 2,  a fr es h
( but faith f u l)  reim p lementati on of  th e pr ogr am .  In the

y ear s  since 1991,  Stor y s p ace has  under gone many  revi s i ons , 
enhancements , and  one com p letely  new  im p lementati on, 
Stor y s p ace for  Wi nd ow s . It has  been wid ely  us ed  for 
teach i ng hy p er text wr i ti ng,  for  cr af ting hyp er texts ,  and  for 
s tud y i ng pu bli s h ed hy p er texts ; at ti m es ,  Stor y s pace has 
s eem ed  alm os t sy nony m ous  wi th  li ter ar y hy p er text. 

Wh ile Stor y s pace has  nev er  been a notable comm er cial
s u cces s , f or ov er a decad e it has  serv ed  an acti v e ar ti s ti c, 
s cholar ly ,  and  cr iti cal com mu ni ty.  Hy per texts  wri tten wi th
i t conti nue to be read  as eager ly  and  dis cu s sed  as wi d ely 
today  as th ey wer e a decad e ago.  Su ch  du r abi li ty is 
excep ti onal in any sof tw ar e pr od uct; in sh ri nk-wr ap p ed , 
cons u m er sof tw ar e, Story s p ace’s  longevi ty  may  well be
w i th ou t p r eced ent1. 

Th ou gh  as p ects  of  Stor ys p ace wer e di s cu s s ed in [ 10]  [ 23] 
[ 22] ,  [ 7],  and  [ 8],  no desi gn pap er  for  Stor y sp ace h as been
p r es ented .  As Story s p ace moves  into its  second  decad e,  it
s eem s  a s u i table mom ent to look back on th e exp er iences of 
d esi gni ng,  mod i f y ing,  and  usi ng Stor y sp ace, and 
s u pp or ting Stor y s pace wr i ters . 

2. The Environment, Circa 1987
Stor y s p ace has  alway s  been intended  to ru n w ell on mod es t
h ard w ar e,  bu t th e def i ni ti on of  “m od est”  com p u tati onal
r esou r ces  has ch anged  su bs tanti ally  since 1987.  Com p ar i ng
th e tar get cons u m er  envi r onment for  Stor y s pace 1 and 
Stor y s p ace 2, we fi nd  th at th e “ty p i cal”  mem or y  allotm ent
h as increas ed a thou s and -f old  (f rom  512K  to 512M) .  CPU
th rou gh pu t has  incr eas ed  somew h at mor e.  Stand ar d har d
d i sk stor age h as  gr ow n ev en f as ter ,  from  440K  to 10G.

3. What was novel in 1987
Stor y s p ace hyp er texts  cons i st of  nod es,  or  wr i ting spaces ,
th at ar e connected by  di r ected  links .  Th e text of  a wr i ti ng
s p ace app ear s in its  own wi nd ow  (a text wi nd ow ) .
F ollow i ng a li nk cau s es a new  text wi nd ow  to ap pear 
( opti onally  clos i ng th e pr evi ou s  w i nd ow ) . 
                                                                        
1 Note that it is not merely the name or the brand that has

proven durable. In most ways, the experience of reading
early Storyspace hypertexts today is unchanged from the
original – even though today’s afternoon or Victory
Garden happens to share neither code, nor hardware,
nor operating system with the original.
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P r es entati on of  hyp er text nod es  in separ ate wi ndow s 
r emai ned,  in 1987, a som ew h at contr ov er s i al ch oice.  Peter 
B r ow n’s  Gu id e  [ 11]  argu ed  cogently  th at vi ew i ng mu lti p le
nodes  togeth er  in context wou ld  pr ev ent di sor i entati on. 
Ted Nelson,  had  long adv ocated  conti nuou s ,  tr ans clus i v e
d i sp lay s [ 3 8] .  Conv ers ely , Hy p er Car d [ 2] and  KMS [ 1]
d i sp lay ed  each  node in th e enti r e scr een fram e,  deli ber ately 
s u pp r es si ng th e com p lexi ty  of  mu lti p le-w i ndow  inter f aces 
i n fav or of  a si m pler ,  mor e im m ers i v e sty le.  Th e or i gi nal
Stor y s p ace r e ad i ng  envi r onment,  on the other  hand ,  us ed 
only  a si ngle text wi ndow  (som etim es  au gm ented  wi th  a
m ap wi ndow  and  tool palettes) ,  ther eby av oid i ng th e
collage of  dis ti nct wr iti ng sp aces  th at was seen in
N oteCar ds  [ 3 3]  and  Inter m edi a[ 46] . 

Stor y s p ace links  ar e d i re cte d,  d i sti ngui s h i ng sour ce fr om 
d esti nati on both  in th ei r  inter nal repr es entati on and in
th ei r  exter nally  vi s i ble semanti cs .  Bid i r ecti onal li nks  wer e
p opu lar  in 1987,  on both  rh etor i cal and  sy stem s 
engi neeri ng gr ou nds ,  and  lasti ng pr ej ud i ce agai ns t
u nid i r ecti onal li nks  led  many  to anti ci p ate th at th e Web
w ould  prov e im p os si ble to mai ntain.  Noneth eles s , th e
as ym m etry  betw een li nk sou r ce and li nk des ti nation has 
p r ov ed  im p or tant in develop ing and  su stai ning nar r ativ e
th ru s t and i n d r iv i ng th e read er tow ar d  the conclu s ion of an
ar gu m ent. 

Stor y s p ace docu m ents  are ty pi cally  contai ned  in a si ngle
f i le rath er  th an sp r ead acr os s  multi p le docu m ents .  Wri ti ng
s p aces  ar e organi zed  into a si ngle,  dis ti ngu i s h ed ,  hier ar ch y , 
as  in KMS,  alth ou gh  th e inter f ace takes  care not to as s i gn
expli ci t sem anti cs to th i s  hi er arch y 2.  It was once feared  that
th e vi s ible pr es ence of a dis ti ngu i s h ed  hi er ar chy  mi gh t lead 
w r iter s  to rely  too heav i ly  on hier ar ch i cal nav igati on wh ile
neglecting the us e of  li nks , bu t ov er -r eli ance on hi er ar chy 
s eem s  not to hav e been com m on,  even among stu d ent
w r iter s .

B y  contras t,  many  Web si tes  dep end  extens i vely  or  enti r ely
on hi er ar ch i cal nav i gati on.  Th e sou r ce of  th i s  di f f erence
m i gh t lie in th e eas e of  cr eati ng li nks  in Stor ys p ace wr i ti ng, 
th e obs cu r i ty of  Stor y sp ace’s  faci li ties  for  hi er ar chi cal
navi gation,  som e oth er  way  in wh ich  Stor y s pace pr i v i leges 
li nks  over  hier ar ch y ,  or  elsew h ere enti r ely.  Th e pr esence of 
a hi er arch i cal backbone es tabli s hes  in th e read er ’s  mi nd  a
p lau s i ble sequ ence for  op er ati ons (e. g.  pr inti ng)  th at iter ate
ov er  th e nod es  in a hy per text,  thu s  tend i ng to red u ce
acci d ental astoni sh m ent wh i le reinf or ci ng th e read er ’s 
m odel of Story s p ace’s  inter nal oper ations . 

Stor y s p ace prov i d es  mu lti p le vi ews  — ou tli nes ,  ch ar ts, 
tr eem ap s — but th e pr efer r ed inter f ace for  mos t us er s has 
been th e Story s p ace map.  Hy per text maps  were cons i d ered 
v i tal in 1987,  as  th e exi s tence of  th e “N avi gation Problem” 
h ad not yet com e into di s p u te [ 28] .  Conklin’s  inf lu enti al

                                                                        
2 Movement in the hierarchy is effected by unlabelled

arrow buttons, and Storyspace documentation took care
to avoid suggesting that containment meant or should
mean specialization, is-a, etc.

r evi ew  ar ti cle led many to qu es tion wheth er a sys tem 
w i th ou t map s  cou ld be cons i der ed  a hy per text sy stem  at all
[ 12] .  Gener ati ng lu ci d map s of  lar ge hy p ertexts pr esents  a
f orm i d able challenge [ 4],  bu t if wr i ter s  ar e asked  to bu ild 
m aps  or  su p p ly  related  metadata as  a sep ar ate acti v i ty , 
m any  may pos tp one th e ad d ed  w or k i nd efi ni tely [ 3 2] . 

Stor y s p ace ach i ev es  a us ef u l com pr om i se by  cons tr u cting a
global map ,  bu t requi r i ng us ers  to per f or m  the layou t
m anu ally wh enev er  w r i ting spaces  ar e ad d ed  or  mov ed . 

4. What is novel in 2002
Th ou gh  Stor y sp ace is  a ver y  old  hy p er text sy s tem,  some
as pects  of  Stor y s pace rem ai n nov el. 

Stor y s p ace links  may  pos s es s g uar d  fie ld s — Boolean
expr es s ions  bas ed  on the read er ’s selecti on and  pr ev iou s 
tr aj ector y .  Wh en th e guar d  fi eld  pr ed icate is  bas ed  on th e
r ead er ’s selecti on,  gu ar d  field s  of f er a sim p le generi c link
f aci li ty [ 3 5] .  Wh en bas ed  on the recor d  of  th e reader ’s 
p r ev i ou s path th r ou gh  th e hyp er text,  gu ar d  fi elds  of fer 
d y nam i c li nks wh ose behav i or ch anges  in th e cou rs e of a
r ead i ng [ 9] . In the latter  role,  gu ar d fi eld s  prov ed 
i nvalu able for  br eaki ng cy cles  and  help i ng to s i tu ate Cy cle
and Cou nter p oi nt at th e heart of  contem p or ar y  hyp er text
narr ati ve [ 6, 21] . 

A fu nd amental hy p er text des ign contr over s y , di s cu s s ed as 
acti v ely tod ay  as  it was  in th e 1980s , is  th e use of  external
v ers u s  i nter nal li nks .  Stor i ng li nks  w i th i n the hy per text
node,  as in HTML ,  f aci li tates  local ed i ting bu t render s 
large-s cale li nk cons i s tency  di f f i cu lt to ensu r e.  Stor ing links 
i n sep arate exter nal fi les ,  as in Inter med i a [ 46]  and  th e
O p en Hy per text Sy stem s  [ 41] ,  can make cons i s tency  eas i er 
to ach i ev e at th e cos t of  comp li cati ng local ed i ts .  (See [ 13] 
f or a sup er b r ev i ew  of  th is  i s su e) . 

Stor y s p ace ach i ev es  an interes ti ng comp r om is e betw een
th es e ap pr oaches  by  stor i n g  li n k s i n ter n ally but
r e pr e se nti n g  the m  e xte rn ally.  Links  ar e stor ed  ins i de
th e monoli th ic Stor y s p ace file; us er s  don’t see sep arate li nk
f i les  and  need  not be per p lexed  by  su btleties  ari s i ng fr om
op eni ng or closi ng th e “wr ong” li nk collecti on.  But
Stor y s p ace links  ar e rep r es ented  sep arately and  com p actly ,
r ath er  th an bei ng sp r ead  im pli ci tly  thr ou gh th e sy s tem ; a
Stor y s p ace link inclu d es 

           Fig u re  1. The  St ory s p ac e  Lin k 
L i nk 

So urc e  ID
So urc e  sp a n 
De st i n a ti o n  ID
De st i n a ti o n  sp a n 
Pa th  na me 
G u ard  fie l d 

Th e sou rce ID and  des tinati on ID  id enti f y  nod es  by  an
i d enti f ier  that is gu aranteed  to be uni qu e wi th in a
d ocu m ent,  and intend ed  to be globally  uni que: the node’s 



cr eati on ti m e,  in mi llis econd s ,  au gm ented  by  th e ini ti als  of 
th e nod e’s  creator3.  In cons equ ence,  li nks between di s ti nct
d ocu m ents  ar e entir ely  feas ible,  and  li nks  to publi s hed 
h y per texts  retai n th ei r i d enti ties  acros s  di f f erent ed i ti ons , 
p latf or ms ,  and  serv er s . Th i s facili ty  has  not been used 
extens i vely ,  for  Stor y sp ace is  not intend ed as  a di s tr i bu ted 
h y per text medi u m ,  bu t has  prov en us ef ul in ped agogi cal
contexts [ 27] . 

Stor y s p ace off er s  sev eral view s ,  bu t th e Stor ysp ace  m ap 
i s  its  mos t di s ti ncti v e and  mos t-u s ed  vi ew . In th e map , 
w r iti ng s p aces  ap pear  as  ti tle rectangles  (F i gu re 2) 

F igu re 2. A  sin g le writ in g  sp ace as it  ap pears in  a

St orysp ace map . T his writ in g sp ace co nt ain s several
sp aces, t h ree o f  wh ich  are visib le h ere.

Wr iti ng sp aces  may contai n oth er  wr i ting spaces , and th e
h i er ar chi cal relati ons hi p  betw een sp aces  m ay be ch anged 
by  dr aggi ng one space into anoth er ,  or by  mov i ng sp aces  in
th e map  p lane4.  Ev er y  wr i ting space ap p ears  exactly  once i n
th e contai nm ent hier ar ch y . 

L i nks  in th e Stor ys p ace map  ap p ear  as  ar cs , wi th an ar r ow 
p ointi ng to th e des ti nati on. If  th e link has  a path  nam e,  th e
p ath  name ap pear s  at the li nk’s  mi d p oint.  Ear ly  Stor ys p ace
v ers i ons dr aw li near  links ; later ver si ons  can be set to dr aw 
B ezi er  cu r v es ins tead [ 3 7] . 

F igu re 3. A  d en se lin k n et wo rk, f ro m C ybo rg : 

En gin eerin g  th e B od y Elect ric [ 15] 

                                                                        
3 The use of creator initials seems overly elaborate. In

practice, however, a timestamp collision was actually
observed between early editions of two published
hypertexts(!)

4 The relative order among siblings is deduced by scanning
the map left-to-right, top-to-bottom.

D ens e link netw or ks  ar e of ten conf u s i ng.  Stor y s pace help s 
elid e unw anted  infor m ati on by  dr aw i ng som e li nks
s chem atically.  If  a li nk’s  sou r ce and  des tinati on ap pear  in
th e sam e lev el of  th e containm ent hi erar ch y,  th e li nk is 
d r aw n as an ar c betw een th em; other w i se,  only  a sm all stu b
of  th e inbou nd  or  ou tbou nd  li nk ap p ears .  Thi s  inf or m ati on
h i di ng help s  keep  map s  us ef ul by  su p p res s i ng r arely -us ed 
d etai l. 

Th e gr aph i c rep r esentati on of  some li nk netw or ks can
noneth eles s  pr ov e incomp r eh ens i ble.  Thi s  is som eti m es
w h at th e au thor  of th e li nks intend s .  At oth er  ti m es ,
r epr es entati onal com p lexi ty  mer ely  br eed s  conf u si on; a
comm on str ategy  for  recov er ing from  over ly -com p lex link
netw or ks is  to parti ti on one com plex map  into sev er al
i ndep endent secti ons ,  each  placed deeper  in th e h i er ar ch y .

Stor y s p ace off er s  pr i v ileged d e fault li n k s,  li nks  th at ar e
acti v ated  by  pr es si ng <r etu rn> or by  cli cking outs i d e any 
text li nk.  Def au lt li nks  fr equ ently  play  an im p or tant role in
s h ap i ng th e read i ng exper i ence,  ei th er by  setti ng up  a
p r im ar y  path  fr om  wh i ch dep ar tu r e is  eas y ,  or  sim p ly  by 
ch angi ng th e rh y thm  of  read ing,  encou ragi ng a mor e
r elaxed  and  les s  intr osp ectiv e app r oach  wi th ou t rend er i ng
th e reader  com p letely  or  perm anently  pas s i ve. 

F i nally , Stor ysp ace  text lin k  ancho r s are boxed  text, 
r evealed wh en pr ess i ng a desi gnated  key ,  rath er  th an
ty pogr aph i cally  dis ti ngu i s h ed  text as  is  com m on in cur r ent
Web br ows er s . Th i s des ign was  hard ly  nov el in 1987,  for 
th e pr oblem s  of  usabi lity  and  unwanted em p has i s  th at
ty pogr aph i cally  dis ti ngu i s h ed  li nks  pres ent wer e alr ead y 
u nder s tood .  In av oi d i ng th ese pr oblem s,  now end em i c in
Web br ows er s  and  help  sy s tems ,  Stor y s pace ap p ears  more
i nnov ativ e tod ay  th an was  the case a decad e ago.

B ecau s e text li nks  are revealed by  pr es s ing a sp ecial key 
w i th  th e hand th at doesn’t hold  th e mou s e,  Stor ys p ace
encou r ages  a two- han de d  r ead i n g p o stur e .  Ch anges  in
body  posi ti on hav e alw ay s  play ed  a role in th e per cepti on of 
r ead i ng, and  su ch  matter s  as th e sh i f t fr om lecter n to
li br ar y  table,  th e tr ans i ti on to si lent read i ng, and  th e
i ntr od u cti on of  arti f i ci ally-i llum i nated  (and  heated )
r ead i ng sp aces  have all played  subtle roles in th e
d evelop ment of  wr iti ng sty le [ 19,  24, 27] .  It is  concei v able
th at th e uti li ty  of  keep i ng one hand  on th e key boar d  wh i le
u s ing the mous e migh t tend  to pr om ote a di ff er ent read i ng
atti tu d e th an a one-h and ed  pos tu re,  and  th is  mi gh t be a
f r ui tf u l ar ea for  em p i ri cal i nv esti gati on. 

5. Storyspace in Use: Maps
B ecau s e th e Map  View  is th e m os t cap able Stor y s pace vi ew , 
m ost wr iter s  us e it extens i vely  and its  af for d ances ,  in tur n, 
of ten shap e hy p er texts  wr i tten in Story s p ace.  To exp lor e
s ome of  th e us es  of  th e Story s p ace map,  we mi gh t exami ne
an as s ortm ent of  28 pu bli s h ed  hy per texts  (Ap p endi x A). 

Th e confu s i ng,  d ens ely -li nked  map in Fi gu r e 3 app ear s as  a
r egu lar  gr i d  in the pu bli s h ed  hy per text,  a for m at th at
f aci li tates  scanning for  ti tles  and  relati ve posi ti on in th e
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w i nd ow .  It is fai rly  eas y ,  how ev er ,  to rep os i ti on th e wr i ti ng
s p aces  in th e map  to help  clar i f y th e li nk str u ctu r e, albei t at
th e cos t of  u s ing s creen sp ace far  les s  ef f i ciently (F i gu r e 4) . 
N ote,  too,  the pr om i nent us e of  cy cles,  inter locki ng
s equ ences ,  and  contou r s of  ad j acent and  inter locki ng
cy cles .  Th i s  map ,  th e lar gest in Cybor g ,  is  by  no means 
u nrep r esentati v e. 

F igu re 4. A  map  fro m C ybo rg , rearran g ed  f o r clarity

Th is  map contai ns  50 nod es  (of  567 in th e hy p er text)  and 
155 li nks .  O f  th es e li nks ,  63  (41%) connect sp aces wi thi n
th e map , 36 li nks  enter th e map  fr om  oth er  par ts of  th e
h y per text,  and  56 exi t th e map .  Th es e valu es  ar e ty p ical of 
th e lar ges t map s  th at ap p ear in th e 28 hy p er texts 
exam i ned. 

Cy bo rg M e an  of  28 
h y pe rt e xt s 

No de s  in
l a rg e s t  ma p 

5 0 5 2 

I n te rn a l li n ks 6 3 6 8 
I n bo u n d 3 6 6 5 
O u tb o u n d 5 6 5 6 

Prop ert ies o f t h e larg est  map  in  C ybo rg  comp ared  t o 
t h e d at a set  mean 

F igu re 5.T h e largest  map  in Vict o ry Gard en 

A key  des i gn goal for  Stor y sp ace was  to pr om ote flu ent
h y per text wr iti ng, rather  than the cr eati on of  near ly -li near
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I decided never

to tell anyone
about the flames

raging inside me.

little dollhouse of hell

burning without water.

Finally I could not

sleep unless I forced

myself to dream 

of the pain.

begging for the

Fuck me, just fuck me

Or I would tell myself

He lit fires under mybelly, stoking them
into being inside me,making them burn forever.

He forged my wants like a blacksmithI would beg the air.

is quenched in

the shearing pain.

When it left me,

And I would not think
thick cream and warm

comfort so much that

I sometimes felt

good about the 

The fire still rages.

And I have never

said any of this

For a long time,

I told myself the thought of hotchocolate made the painAfterwards, he always made me a cupof hot chocolate,

the foam piled high

and sweet--unlike the 

sour stickinessForeplay turns into its own destiny.

you can't turn back.

you can't escape,

He is silent as he strokes the zipperof my jeans

and undoes them.

to help.

I am too locked into

my own fears

And so he carefully,

After I leave, we will

both sigh to ourselves

He strokes my hairs

running his fingers

down through my legs.

He whispers, Next time

I nod, blinking back

my tears.

I do not believe something.

Anything at all.
But I do not know

what I feel--only

My fingers strokehis cheeks.

I do not tell him

still burns 

under me.

I feel him coursing

into me.Through my fear

I dimly knowwhat he must want.

pain.  You just have

pillow close, knowingthat the only thing

that mattered was that the pillow was safe.

They took the pillow away from her for someone else to hit.She howled and snatched it back, hiding it under herself.  But that wasn't

far enough.  Hiding itnext door wasn't even

nearly far enough. So she took it back

into her--kneading it far into a corner of 

her darkest self--

which wasn't far enough.

I decided never

to tell anyone
about the flames

raging inside me.

They were my private

little dollhouse of hell

burning without water.

Finally I could not

sleep unless I forced

myself to dream 

of the pain.

Until I cried out begging for thepain, using the wordshe told me.

Fuck me, just fuck me

Or I would tell myself

my father did this.
He lit fires under mybelly, stoking them

into being inside me,making them burn forever.
He forged my wants like a blacksmith

heating his steel. I would beg the air.Fuck me until my fire

is quenched in

the shearing pain.

When it left me,

I could sleep.
And I would not think

about the next night.thick cream and warm

comfort so much that

I sometimes felt

good about the 

tearing and ripping. It is years later.The fire still rages.

And I have never

said any of this

until now.For a long time,

I told myself the thought of hotchocolate made the pain

sweet.  That I wanted

Afterwards, he always made me a cupof hot chocolate,

the foam piled high

and sweet--unlike the 

sour stickiness

between my legs.

Foreplay turns into its own destiny.

After you know this

you can't turn back.

Once you understand

you can't escape,

nothing matters.

to a pretty white cottage

again and again because

Then they gently

He is silent as he strokes the zipperof my jeans

and undoes them.

I do not offer to help.

I am too locked into

my own fears

to touch him.

And so he carefully,

slowly does it all.

He strokes my hand. 

After I leave, we will

both sigh to ourselves

that you don't understand
He strokes my hairs

running his fingers

down through my legs.

Suddenly, I wish Icould tell him
He whispers, Next time

I will not be shy.

I nod, blinking back

my tears.

I do not believehe could everfeel my fire. something.

Anything at all.
But I do not know

what I feel--only

what I do not feel.My fingers strokehis cheeks.

I do not tell him

still burns 

under me.

I feel him coursing

into me.Through my fear

I dimly knowwhat he must want.

he danced once, and neverwanted to dance again-- I mean if dancing hadcaused him any pain

whatsoever, we'd simplyfind other things to do. And there would be no

problems, no weekly visitto a shrink to castigate my past and leave hisproblems completelyout of the whole thing. Because we aren'thaving children, and sexshould be the same thingas dancing--just a good time, that's all.I mean I know people who have better orgasms onthe dance floor than in

the bedroom.  They simplydon't admit it is all. Where the hell do youget off thinking it's her

duty or fault if the guycan't keep it down?" As you can well imagine,I never did say this or

even remotely imply it.

So we went interminably

on about remote mothers and distantfathers and working through the trauma.Because after all, dearwe are only here to 

Enter the night

What happens now

What works for all times

What sometimes worksWhat works for a time

What doesn't workWhat not to believe

How not to believe it

Resolved Terror Just

Fate Left

Patterns :

Tarot Lessons Becomes After Brush

+ Combed out

Again Future

Waiting what i feel What I need to know

F igu re 7 T h e st o ry “Int erlocked ” f ro m Samp lers: 
N ine Vicio u s L it t le H ypert ext s is in sp ired  by a

t rad it ion al qu ilt  mo t if.



s equ ences  and ou tli nes . A quali tati v e rev i ew  of  th e 28
d ocu m ents  exam i ned her e su gges ts  a th or ou ghgoi ng
em br ace of  com p lex hy p er textu al str u ctu r e,  an imp r es si on
born ou t by  th ei r  li nk dens ity .  A sequence of  50 nod es 
r equ i r es 49 li nks , so all thes e map s  ar e much  mor e dens ely
li nked  th an a si m ple sequ ence wi th  occas i onal cros s -
r efer ences .  Ev en cons i der i ng only th e li nks wi thi n the map, 
th e patter ns  of  linkage do not seem  well app r oxim ated by  a
s equ ence. 

O ther  map s  do contai n sequ ences ,  of  cou r s e; th e ep i s od i c
s tru ctu re of  V i ctor y Ga r d en [ 3 6] ,  for  exam p le,  is  ref lected 
i n its  map s .  Her e, many of  th e map s  ref lect ep i sod e
s equ ences ; the domi nant inter nal path  f ollow s  the cour s e of 
th e ep i sod e wh i le inbound  and  ou tbou nd li nks  reflect
connections  betw een ep is od es. 

Th e Story s p ace read i ng env i ronm ent allow s  au th ors  to
r emov e map  view s  enti r ely  from  the read er s ’ exp er i ence. 
Some au th or s  take ad v antage of  thi s  to us e th e map  view s 
f or or gani z ati onal or  oth er  ed i tor i al pu r p os es : for  exam p le, 
th e top -lev el map  in Victor y Gar den contai ns  unli nked
contai ner s  nam ed  Done I,  Done II, Done III, etc. I pres u m e
th es e wer e used  by th e au th or  to mar k com p leti on of 
v ari ou s  elem ents  of  th e hy p er text; as  th e map  shou ld 
alway s  rem ai n inv is i ble to read ers ,  the au th or  has  lef t his 
s caf f oldi ng in place. 

O ther  wri ter s i ntend  read ers  to see the maps ,  and us e
v i su al ch ar acter i sti cs  of  the map vi ew to ach i eve a var i ety  of 
ends  (F igu r e 6) .  In Sa mp le r s [ 3 1] ,  D eena Lar s en sets  ou t to
explor e s ome f orm al ch ar acter i sti cs  of  hyp er text pros e by 
cons tr u cti ng ni ne sh or t hy p er text stori es ,  each  bas ed on a
tr ad i ti onal Am er i can qui lti ng patter n (F i gu r e 7) .  The
p atter n of  linkage weaves  thr ou gh th e si m p le abstr act
geom etr y,  bu t th e map  (w h i ch is  vi s i ble to th e read er) 
s h ap es  th e read i ng exp er i ence. 

O ther s  us e the map as  a sy m bol,  or  as  a vi su al pu n.  In
Ti moth y  Tay lor ’s  “L B J ”  ( collected in [ 29] ) ,  th e map  ini ti ally 
ap pear s  to be a sim p le clu s ter  but up on zoom i ng ou t
as su m es  a very  di ff er ent as pect. 

F igu re 8. T imo t h y T aylor’s “L B J” ( f ro m [ 29] ) 

B ecau s e th e map  view  has  li mi ted  faci li ti es for 
m ani p u lati ng a hy per text’s  hi er arch y ,  we migh t exp ect
h abi tu al us e of  the map vi ew to encou rage br oad , sh allow , 
s tru ctu res .  Th e mean dep th  of  th e docu m ent tree was  7. 1
( m ed i an 6) ; th e shallow docum ents ar e of ten too sm all to
be ver y  deep . Th e u s e of  su ch  depth  is su r pr i s i ng in vi ew  of 
th e obs tacles th e us er  interf ace im p oses  for  bu ild i ng deep
tr ee,  alth ou gh  th e deepes t tr ee,  A Dr e a m  Wi th De m ons  [ 14] 
( d ep th  44)  is a speci al cas e wh ere th e au thor  nes ts  sp aces
f or nar rati v e ef f ect. 

N otor i ous ly ,  afte r noon [ 20]  contai ns  a si ngle wr i ti ng sp ace
th at lacks  any  inbou nd  li nks; si nce a f te r noon is intend ed  to
be read  in a Stor ys p ace page reader  that prov i d es  acces s  to
w r iti ng sp aces  only  th rou gh  li nks,  th is  text is  noti onally
u nread able:

" Man. . . never  per cei ves  any th i ng
and only Jane Yellow lees  Douglas  h as  read  th i s  scr een. 
Th at' s  not tru e.  s o h av e oth ers . 
" To be bor n agai n, fi r st you hav e to di e. "  The Sa tani c

V e rs e s 

N odes  whi ch  hav e text bu t no li nks ,  know n as  J a ne ’s 
s p ace s ,  m i gh t ref lect an au th or ’s  attem p ts to for ce read er s 
to us e map  nav i gati on,  as  well as  auth or ial deleti ons , 
p ers onal notes ,  mes s ages  to cr i tics  or collabor ator s , or 
m i stakes.  Jane’s  sp aces ar e, at any  rate,  rem ar kably 
comm on; in our  samp le of  28 hy p ertexts,  only  tw elv e
lacked  at leas t one Jane’s  sp ace.

6. Storyspace in use: Links
B eyond  th e Stor y s pace map ,  dynam ic li nks  and  gu ar d  field s 
ar e per hap s  Stor y sp ace’s  most di sti ncti v e featu re,  and  th ei r 
u tili ty  i n creati ng stru ctu re in lar ge hy p er texts ,  esp eci ally  in
h y per text narr ati ve,  has  been wi dely  di s cu ss ed  [ 6, 34,  44, 
45].  It is  th er ef or e interes ti ng to note th at Stor ys p ace
w r iter s  us e th em  sp ar i ngly .  In the 28 hy p ertexts exami ned ,
7 us ed  gu ar d  fi eld ubi qu i tous ly  (i n mor e than 20% of  all
li nks ) .  In eigh t hy p er texts , gu ard  fi eld s  ar e used 
occas i onally , wh i le in 13 ,  th e guar d  fi eld s ar e com p letely
absent.  Gu ar d fi eld s  rar ely  requ ir e mor e than one clau s e:
th e mean gu ard  fi eld  in a f te r noon has  1. 63 ,  but few oth er 
h y per texts  app r oach  th is  nu mber .  “L u s t” ,  a notori ou s ly 
comp lex netw or k,  av er ages  only  1.04 clau s es per  gu ar d
f i eld . 

Th ou gh  gu ar d  fi elds  may be us ed  sp ar i ngly ,  li nks ar e not. 
O n av er age,  each  wr i ti ng sp ace in th e cor p us  has 3. 5
ou tbou nd li nks .  The most dens ely  li nked  hy per text,  Tr ue 
N orth,  has  an av er age of ten li nks wer e nod e,  wh ile only 
a f te r noon,  We De s ce nd ,  Pa tchw or k Gi r l, Qu i bb li ng,  and
Ge ne ti s  aver age few er  th an 2 li nks  p er  nod e. 

Th e si z e of  th e link netw or ks  in th es e docum ents is  of ten
f orm i d able.  “In Small & Lar ge Pi eces ” , a stor y  of  ju st



13 ,000 wor d s , has  2, 622 li nks .  “Lu s t” , wi th ju s t 1, 731
w ord s ,  has  141 li nks . 

7. Unloved Features
A nu m ber of  Stor y sp ace featur es  hav e attr acted 
s u rp r i s ingly  li ttle inter es t,  desp i te th ei r pr omi nent vi s ibi li ty 
and ap p ar ent eas e of  use.  The Stor y s p ace read i ng
envi r onment of f er s n avi g atio n  by typ in g  and 
cons p i cuou s  ye s/ n o  buttons,  and wh en a f te r noon’s  f i rs t
p age as ked  the read er 

D o you  wa nt to he ar  ab ou t it?

th e av ailabi li ty  of  th e “no” bu tton mar ked  an imp or tant
br eak with  com p u ter  game conv ention [ 10]  that situ ated 
th e reader  as her o-p r otagonis t.  Th ou gh th i s sy m boli c and 
ef fectu al br eak has  pr ov ed  si gni fi cant and  fr u i tf u l [ 5],  and 
th ou gh  th e featu r es  have remai ned av ailable in each  new 
v ers i on of  Stor y s pace,  th ey  h av e s eld om  been us ed  agai n. 

P ath s  and  li nk ty pes  in Story s p ace have pr ov en les s  pop u lar 
th an mi gh t be exp ected . In th i s  cas e,  th e ini ti al
i m plem entati on,  whi ch  su bs titu ted nam ed  path s  for  th e
m ore elabor ate ty pe mech ani sm  of  N oteCar ds [ 17] ,  may  well
be at fau lt; by  maki ng li nk labels  less  semanti cally  pow erf u l
( and  so les s  oner ou s  to cr eate) ,  Stor ys p ace may  hav e mad e
th em  insu f f i ci ently  expr es s iv e.  A few  hy p ertexts (notably 
K olb’s  Socr a te s in the  Lab yr i nth,  f or wh i ch  see [ 26] )  us e
named  path s  and  the path  br ow s er  for  th ei r  intend ed 
p u rp os e; oth er s  (Sa mp le r s,  A Dr e a m  Wi th De m ons ) 
d i scov ered  that they  prov i d e yet another  site for 
i nscr i p ti on,  a new wr i ti ng sp ace wh er e au thor s  cou ld 
d emons trate th at any  potentially  si gnif y i ng element can
and wi ll becom e a s i te of  ins cr i pti on [ 29] . 

8. Support
Softw ar e debuggi ng and  tech ni cal su p p or t are us ually 
cons i d ered  qui te di s ti nct from  res ear ch  and des ign,  and 
i ndeed  ar e frequ ently  tr eated  as  s y m p tom s  of  manager ial or
tech ni cal failu r e. Su p por t has  rar ely , if  ev er ,  been d i s cus s ed 
i n th es e Pr oceed i ngs ,  bu t a decade of  Stor ys p ace su p por t
d oes  reveal a nu m ber  of us efu l les s ons both for  th e des i gn
and im p lem entati on of  hy p er text sy s tems  and for 
u nder s tand i ng th e way  hy p er text tools  ar e us ed .  As  is
u s ually  tr u e, su p por t,  enh ancem ent,  and  maintenance hav e
r equ i r ed th e pr ep ond er ance of  Stor y s p ace’s  dev elop m ent
bu dget ov er  its  extend ed  li feti m e and  hav e play ed  a maj or 
r ole in th e accep tance, and  in the accep tance of th e
u nder ly ing tech nology  in actu al pr actice. 

T he L i t C r it H o tli n e . Even when a pr ogram ’s  beh avi or  is 
d efi ned  by  clear ly sp eci f i ed actions  to be per f or m ed  on
d esi gnated  inp u t,  sof twar e su p p ort can pr ove di ff i cu lt,  and 
th e techni cal,  logi s ti cal,  and  emoti onal challenges  of  li ve
tech  su pp or t ar e wi d ely known.  Sup p or ti ng new  wri ti ng
tools  and  pu bli s h ed  hy per texts  pos es  ev en gr eater 
ch allenges ,  becau se th e per for m ance of th e sof twar e and 
th e ef f ecti v enes s  of  the text may seem to th e read er  to be
i nextr i cably  entw ined . 

A ch allenge pecu liar  to hy p er text su p por t is  th e di f fi cu lty  of 
d i sam bi gu ati ng a requ est for pu r ely  tech ni cal ass i s tance
f r om  a requ est for help wi th rh etor i c or  liter ary 
i nter p r etati oon. 

Caller : I’v e been r ead ing a f te r noon.  [p au s e]  Or  tr y i ng
to. It ju s t does n’t work. 

E astgate: Can you  d es cri be th e problem exactly ?
Remem ber,  I can’t s ee you r  com p u ter ,  so lots  of 
d etai l help s .

Caller : Well, I’v e tr i ed  read i ng s ev eral tim es .  I click,  I
get to a new  p age, bu t af ter a whi le I alw ay s  jus t
s eem  to los e tr ack of  exactly  wh at is  h ap p eni ng or 
w h o is  talki ng.  It just d o e sn’ t see m  to wo r k fo r 
m e . Am I doi ng it wr ong?

Th e ini ti al com p lai nt su ggested  an installati on pr oblem  –
p erh ap s  a defecti ve di sk – or  a fu nd amental
m i su nd ers tandi ng of  th e docum entati on. Th e actu al
“ p roblem”  was qu i te di ff er ent (s ee [ 45]  for  a str i kingly 
s i mi lar  account) .  In diagnosi ng per ceiv ed  pr oblem s  with  a
h y per text or  hy p ertext sy s tem ,  the bound ar y between
s oftw ar e engineer ing and  li ter ar y cr i ti ci s m can pr ov e
r emar kably  per m eable. 

Di ag n o sis an d the  E xam  W e e k  Bug : A ch allenging
d i agnos ti c problem som eti m es ar i ses  from  subtle interp lay 
betw een tech nology and  s oci al pr acti ce.  Some year s  ago,  we
i d enti f ied  a str ange patter n in su p p ort calls  that shar ed  a
nu mber  of  comm on ch ar acter i sti cs 

- Th e caller s  had  exp er i enced  fi le cor r up ti on cau si ng
th em  to los e valu ed  work.  Many  had  no ef f ecti v e
backu p s .

- Th e caller s  wor ked in lar ge netw or ked  labs , at a ti m e
w h en large netw or ks  were not yet com m on.  Mos t wer e
at lar ge uni ver s i ti es . 

- Th e caller s  wer e faci ng ver y ti ght dead li nes : the calls 
w ere invar i ably  recei v ed  at th e end  of a sem es ter  or  th e
end of  an acad em i c year,  of ten only  hou r s  bef or e a
cr iti cal pr oject was  due. 

Th e key  com m on elem ent ap p ear ed  to be th e pr es ence of a
large netw or k,  lead i ng to a fr u i tles s  sear ch  for pr oblem ati c
netw or k su p p or t cod e.  Rep eated  attem p ts  to id enti f y  th e
p r oblem  fai led ,  and  th e concentr ati on of  calls  in narr ow 
p arts  of th e calend ar  year  def i ed exp lanation and  strai ned
cr ed u li ty .  Why  sh ou ld  a reliable sy s tem  su dd enly pr ove
f alli ble in Decem ber  and  Ap ri l?

In th e end ,  a su btle mem or y  is s u e in pr i nt dr i v er  su pp or t
w as located  and  cor r ected .  Th e problem ar ose fr om  th e
op er ati onal sequ ence Edi t-P ri nt-Ed i t-Sav e,  bu t not from 
th e sequence Ed i t-Sav e-P r i nt-E d i t-Sav e: savi ng th e file
befor e pr i nting avoi d ed th e pr oblem  (becau se savi ng as  a
s i de-ef fect cleaned  up  th e mem or y manager ) . Pr i nti ng in
Stor y s p ace is a fai r ly  unu s ual acti v i ty ; when Stor y s pace
u s er s  pri nt at all,  th ey  of ten pri nt fi ni s hed  docu m ents  (and 



s o do not ed it af ter  pri nti ng) .  Stu d ents  faci ng dead li nes 
w ere es peci ally  likely  to pri nt th ei r  wor k, fi nd a mis take,  fi x
th e er r or ,  and  pr int agai n – th u s tr i gger i ng th e bu g. Th e
s ame stud ents,  inexp er t and  som eti m es  fati gu ed  us er s 
w orki ng und er ti m e str es s ,  wer e mos t li kely to om i t
backu p s , magni f y i ng th e consequ ences . 

Stor ysp ace  Ate  M y L i n k s: Ju s t as  unus u al us age
p atter ns can rev eal unexp ected  inf i r m iti es  in a sy s tem , 
h abi tu al patter ns  may  mas k ins tabi li ties .  Som e ti m e af ter 
th e Exam Week Bu g was  di s cover ed  in Stor y s pace for 
Maci ntosh ,  a seem ingly  si m i lar  iss u e ar os e in the
i ndep endent Wi nd ows  im plem entati on: a gr ou p of  us er s ,
ch ief ly  stu d ents ,  exp eri enced  inexp li cable fi le tr u ncati on. 
Agai n,  rep or ts  ap pear ed only af ter  extens i ve testi ng and 
w i des p r ead  dep loy ment,  and  alth ough  anecd otes  sugges ted 
th at th e is s ue mi gh t be locally  com m on it pr ov ed
i m pos s i ble to eli ci t a rep eatable examp le.  Becaus e the
i m med i ate sy mp tom  inv olv ed  fi le tr u ncati on, th e fi le
h and li ng or  ser i ali z i ng rou ti nes  wer e su s p ect,  bu t
s y stem ati c uni t tes ti ng,  manu al tes ti ng,  and  code
i nsp ection all failed  to located  th e sou r ce. 

In th e end ,  th e problem was  acci dentally  rep r od uced  in th e
cour s e of  docu m enti ng an unrelated  featu r e and  pr ov ed to
li e in managem ent of  link obj ects.  As toni s hi ngly,  an er r or
i n th e li nk manager  was fou nd  th at sh ou ld  hav e pr ev ented 
li nk ed iti ng fr om  fu ncti oni ng at all,  yet th i s  cod e has  been
d eploy ed and  us ed  regu lar ly  for  extended  per i od s and  was 
know n to wor k reliably . As  it happ ens , th e def ect was
by pas s ed by  op ti m iz ati ons  that seem ed  to be sp eci al cas es 
bu t accou nted for  near ly  ev er y  link edi t:

- If  th e li nk bei ng ed i ted  happ ened to be th e mos t
r ecently-cr eated  li nk,  th e mem or y manager  cou ld  be
by pas s ed and  th e bu g nev er  ar os e. Th i s tu r ns  ou t to be
a ver y  com m on cas e. 

- If  th e li nk obj ect af ter  ed iti ng hap p ened  to be th e sam e
s i ze,  or sm aller  th an,  th e or i gi nal link obj ect, th e
objects  wer e sw ap ped  i n si tu ,  and  the bu g nev er  ar os e. 
Th is ,  too,  tur ns  ou t to be com m on. 

Th es e opti m i zati ons  were wr itten becaus e they  wer e eas y  to
w r ite and  test,  and  th e op tim i z ati ons  wer e in fact cor r ect
and us u ally  mas ked th e fau lty  manager . Ev en wh ere th e
d efecti ve li nk manager  was  us ed ,  fr u s tr ati ngly ,  th e
p r oblem s wer e of ten masked :

- If  th e li nk obj ect af ter  ed iti ng was  lar ger th an th e
or igi nal li nk obj ect,  th e bug would  only  app ear  if  the
s u m of  th e length s of  th e guar d  fi eld  and  path  nam e
w ere od d — abou t half  th e tim e,  on av er age.

- E v en if  th e bu g wer e tri ggered ,  th e lap s e mi gh t tu r n
ou t to be incons equ ential.   A deep er  lay er  of  mem or y 
m anagem ent hap p ened  to hi d e its  cons equ ences  of  th e
f or rou gh ly  85% of all li nks.  Wors e,  in sm all files 
( i nclu d ing all ou r uni t tes t cas es  and many of  ou r 
h and -testi ng scenar i os ),  li nks  ne ve r  over lapp ed  a
m emor y  page and  the bu g nev er  ap pear ed. 

As  a resu lt,  a pr oced u re th at could  not and di d  not wor k
tu rned  ou t,  in pr acti ce,  to w or k s o well that it mad e locati ng
th e er r or  extr em ely  di ff i cu lt. 

O f  th e su p p ort is su es  di s cu ss ed  her e,  th i s  is  the only 
exam p le th at sh ou ld  yi eld  to th e integr ated tes ti ng
d i sci p line adv ocated  by Agi le Develop ment [ 3 ].  In or der  to
d i agnos e th e pr oblem ,  how ev er ,  the li nk manager ’s  unit
test would  need  to wor k wi th a reali s ti c docu m ent (s ince
s m all data sets  nev er  sp anned  more th an one mem or y 
p age)  and  would  need  to hav e for es een th e ev en/ od d  length 
d epend ence.  Real hy p er text tes ti ng requ i r es real
h y per texts . 

9. Unexpected Affordances,
Surprising Applications
As  mi gh t be exp ected ,  Stor y sp ace has  been us ed  in a wi d e
v ari ety  of  setti ngs ,  locati ons ,  and  env i r onm ents . To som e
d egr ee,  th e di s tr ibu ti on of  us er s and  ap p licati ons   may 
r eflect inh erent str ength s  of  th e pr ogr am  or  of  th e
u nder ly ing tech nology .  In oth er  cas es , of  cou r s e,  acci d ents 
of  ti m i ng,  locati on,  mar keting,  and  procu r em ent m ay  play  a
d omi nant role.   It is  di f f i cu lt to know ,  for  exam p le, wh eth er 
th e academ i c flav or  of  th e Stor y sp ace us er  pop u lati on is 
p r im ar i ly  du e to its  inh er ent su itabi li ty  to th e tas k,  to its 
p u bli s h er ’s  mar keti ng meth ods ,  to th e av ai labi lity  of
s u bs tanti al acad emi c dis cou nts  , or  to oth er  factor s  enti rely . 

A wi d e var i ety  of  interes ti ng case stud i es  of  Stor y s pace us e
h ave ap pear ed.  Sp ace per m i ts br i ef  menti on of  only  a
exam p les.  Land ow  [ 27,  30] has  repor ted on ins tr ucti onal
u s e of  Stor y sp ace hy p ertexts in th e clas s r oom  over  the
cour s e of  many  year s .  Pam ela G.  Tay lor,  in her  doctoral
s tud y  on us i ng Stor y s p ace for  second ary  school ar t cou r s es, 
f ound  that long-ter m  por tf oli o bui ld i ng us ing Stor y s pace’s
h y per text li nki ng p r om oted  facets of  per s onal psy ch ologi cal
gr ow th  [ 43] .  For  exam p le,  a stu d ent di scov ered ,  ov er  th e
cour s e of  tw o years  of  cr eati ng and  inter linki ng her  ar t,  th at
a th em e of  phy s i cal abus e ref lected  problems  in h er  li f e th at
s h e had  th e pow er  to change. Her e,  too,  it is  dif f i cult to
d i sti ngui s h  th e eff ects of  th e progr am fr om th ose of  th e
i nstr u ctor ,  th e stu d ent,  th e ci r cu m s tances , and  th e ti m es .

O v er  th e years ,  many  unexp ected  ap p li cati ons  of 
Stor y s p ace hav e emer ged,  and Story s p ace has pr osp er ed in
u nexp ected  nich es .

Stor y s p ace,  intended  as a wri ti ng tool,  has acqui r ed  a
s i gni f i cant followi ng as  a tool for  quali tati v e analys i s  in th e
s oci al sci ences  and in fi lm  conti nu i ty . In both  cas es ,  i ts
p opu lar ity  ari s es  fr om  its  im p li ci t sup p or t for  or gani z i ng
w i th ou t pr em atu r e com m itm ent – user  inter f ace
af for d ances  des i r able (bu t per h aps  not str ictly  es s enti al) for 
th e pr ogr am ’s pr i mar y  mi s s i on.  Concr ete vi su ali zati on and 
gr ap h i c or gani z i ng tools  help  reas s u r e inv es ti gator s  th at
p r op os ed or gani z ati ons  ar e pr ov i si onal,  th at as si gni ng an
ar ti f act or  an obser v ati on to a categor y  may  be qu i ckly , 
i nvi s i bly ,  and  seam les sly  changed at a later  date.  Becau s e
li nks  are never  dis r u p ted  by reorgani zati on,  th ey  pr ov i d e a



u s ef u l way  to retai n connecti on in th e face of  mas s i ve
ch ange. 

E asy  cr eati on of  new  wri ti ng sp aces  and  faci le
r eor ganiz ati on also made Stor y s p ace usef u l for  a var iety  of 
note-m aki ng tas ks , par ti cu lar ly  in managi ng sm all
w orkgr oup s .   P r oj ect diar i es and  ev ent planni ng notebooks 
took ad vantage of  li nks to mai ntai n connecti ons  in the face
of  fr equent rev i s ion.    Som e wr i ter s  hav e fou nd  th e sam e
f aci li ties  usef u l for  plotting nov els  or  planni ng vi deogame
levels ; her e, th e abs tracti on of  com p act wri ti ng sp aces  and 
th e sp eci ali zed  wri ti ng env ir onm ent als o help  wri ter s wor k
br oad ly  and  abs tr actly , wi thou t bei ng tem p ted  to engage
d etai ls  p r em atu r ely . 

10. Headaches and compromises
Some as pects  of  the or igi nal Story s p ace desi gn wer e
d oubtless  ill-ad v is ed .  Oth er com pr om i ses ,  im p os ed  by 
tech nologi cal neces s i ty,  need  no longer  bu rd en us .  It may 
p r ov e wor th w hi le,  in pas s i ng,  to take note of  thes e,  les t
s i mi lar  cond iti ons ar i se agai n5. 

Auto m atic L ayo ut.  Th e succes s of  th e Stor y s pace map  is
d u e,  in par t, to th e grace wi th  wh i ch  it shi f ts  th e bu r d en of 
ch oos i ng wh ere to place each wr i ti ng sp ace onto th e us er . 
L ocati ng a space is  an inh erent par t of  cr eati ng a new  sp ace
or  mov i ng one fr om anoth er  docu m ent,  and  hence us er s 
ar e nev er  temp ted  to pos tp one or  neglect map  maintenance
( cf.  [ 16] ) .  Becaus e choos i ng a place is  integr ated  wi th 
cr eati ng a space,  map -maki ng is  not per cei ved  as a sep ar ate
acti v i ty. 

Th e pos iti on of  a wr i ting space in th e hi erar ch ical backbone
i s  d er i ved  from  the map pos iti on, wi th si bli ngs  or d ered  lef t-
to-r i gh t,  top-to-bottom.  Th is  depend ence lead s  to tw o
u nfor tu nate ef f ects .  Fir s t,  a sm all change in the map
locati on of  a wr i ti ng sp ace may  lead  to a lar ge ch ange in its 
ou tli ne pos i ti on.  Wor s e,  if  a wr iti ng sp ace is  mov ed  in the
h i er ar chy  (e.g.  by dr aggi ng it from  out place to anoth er  in
th e ch art vi ew ) ,  its  Map  posi ti on mu s t be der i v ed  fr om  th e
ou tli ne p os i ti on. 

E arly  ver s i ons  of  Stor ys p ace wou ld  au tom atically “clean
u p ” th e map  pos i tions  of  all si bli ngs  wh en one si bli ng was
m oved  in an ou tli ne or  ch ar t,  ar rangi ng all wr i ti ng sp aces in
a neat rectangu lar gr i d.  Th is  behav i or was  intens ely 
d i sli ked by  many  wr i ters  – es p ecially  th os e wh o had 
cons tr u cted  elaborate map  lay ou ts wh i ch  Stor y s p ace wou ld 

                                                                        
5 Such conditions do arise. Very early databases, for

example, developed techniques for working in
environments where bulk storage was tightly
constrained. The same techniques proved useful in early
personal computers, where available disk sizes were
often smaller than RAM. Threaded interpreters,
developed to take advantage of expensive (and sparse)
core memory, proved invaluable in embedded systems
where trimming memory footprints could have
important ramifications for manufacturing and power
budgets.

“ clean up ”  into a rectangu lar  gr id  wi th ou t war ning.  Later ,
au tom atic cleanu p  was  aband oned  and  the r epos i tioned 
s p ace was  inser ted in a consi s tent map locati on, ev en if  th i s 
r equ i r ed nu m er ou s  wr i ting spaces  to be cr owd ed  into a
s m all area.  Th i s  pr ov ed inelegant bu t les s  har m fu l than
au tom atic cleanu p .

Se ri ali zati o n.  Stor y s pace 1 fi les  were,  in es s ence, 
f lattened  im ages  of  th e mem or y  rep r es entation of key 
Stor y s p ace data str u ctur es .  A 200-by te header  prov i d ed  a
table of contents  into th e res t of  th e fi le.  Th is  was follow ed ,
i n tu r n, by  a heap of  text str i ngs ,  sty le vectors ,  and  im ages . 
N ext,  the fi le contai ned  a s tru ct for  each  wr iti ng sp ace,  a
s tru ct for  each  li nk,  a li s t of  fath er -s on pai r s  su f f ici ent to
r econs titu te th e docu m ent hier ar ch y ,  and  a li s t of  open
w i nd ow s  . Th e res ulti ng fi le for mat was  very  easy  to wr i te, 
r equ i r i ng almos t no memor y  ov er h ead .  Th is  for m at was 
also easy  to read , si nce th e data bu f fer s  read  fr om  di s k
could  be conv er ted  to li v e d ata w i th  li ttle more th an a cas t. 

Sp eed  was  es senti al.  When V i ctor y Ga r d en [ 3 6]  was 
p u bli s h ed  in 1991, it took fi v e mi nu tes  to load , a delay 
barely  toler able for  read i ng and  deci ded ly  unp leas ant for 
w r iti ng. Th i s per for m ance was  achi ev ed only at th e cos t of
m aki ng Stor y sp ace 1 fi les  inh er ently  br i ttle; if any  par t of 
th e fi le wer e incor r ect,  th e entir e file was  li kely  to pr ov e
u nread able.  Stor y sp ace 2 conti nu es  to su p p or t thi s  for m at,
bu t th e und erly i ng engine read s  and  wri tes  XML  fi les ,
i ncu r r i ng a su bs tanti al penalty  in memor y  ov er h ead  and 
ti me ef fi ci ency  bu t gr eatly  si m p lif y i ng th e di s cov er y  and 
r epai r  of  f i le er ror s . 

Un ifo r m  Acce sso rs.  Stor y sp ace for  Wi nd ows  was
w r itten as  a monoli th i c pr oces s  in id iom atic C.  Th e noti on
of  us i ng a sep ar ate stor age m anager  (as  in Interm ed i a [ 42] ) 
w as consi d er ed  and rej ected  on the gr ou nd s  of  eff i ci ency . 
N ever th eles s , acces s  to data str uctu r es  in Stor ys p ace for 
Wi nd ow s  was  sy s temati cally  cons trai ned th r ou gh  acces s or
f u ncti ons ,  giv i ng th e cod e th e flav or  of  a loos ely -cou p led
s y stem . 

Th is  ou gh t to hav e facili tated  tes ti ng,  debu ggi ng,  and 
u lti m ately  to hav e enabled  exp er im ents th at wou ld  replace
Stor y s p ace’s  back-end  wi th ,  f or  exam p le,  an op en hy p er text
s y stem  li nk manager .  In pr acti ce, none of  th i s  pr ov ed
f eas i ble,  and th e acces s ors  im pos ed  a conti nu al comp lexity 
tax wi thou t of f s etti ng benefi t. 

M e mo r y Man ag em e n t. The or igi nal Story s p ace for
Maci ntosh  reli ed  on th e ap p li cation heap  for  dy nam i c
m emor y  allocati on, and  im p lem ented  its ow n fallback and 
r eclam ati on pr ocedu r es  wh en mem ory  ran sh ort. 
Stor y s p ace for  Wi nd ow s , faced  wi th  wh at was th en an ev en
less  tr us tw orth y  op er ati ng sy s tem mem or y  manager, 
i m plem ented  its  own pr iv ate allocati on heap.  Cons i d erable
ef for t was  dev oted in both  cas es  to avoi d  heap 
f r agm entati on and  r elated  path ologi es .

Th is  inves tm ent prov ed  ill-ad v i s ed .  In pr i nci p le, 
f r agm entati on mi ght have been a pr oblem ,  but in
r etr os p ect a naï v e ap p roach  wou ld pr obably  hav e pr ov ed 



s u ff i ci ent.  Th e allocati on blocks wer e ei ther  regu lar in si z e
( w ri ti ng sp ace recor d s ),  sh or t liv ed  (i / o bu f f ers ) ,  or 
es senti ally  per m anent (texts ins id e wri ti ng sp aces ) ; it now 
s eem s  likely  th at a ny allocati on str ategy  migh t hav e
s u cceed ed  abou t as well.  Incr eas es  in av ai lable ph y s ical
( and  vi rtu al) mem or y  soon rend er ed  elabor ate heap 
m anagem ent obs olete,  but th e ad d ed  comp lexity  of
s p eci aliz ed  allocati on and  recov er y  rou ti nes  perm anently 
bu rd ened th e cod e.

11. Storyspace 2 and Beyond
Stor y s p ace 2 f or  Maci ntos h ,  i ntr od u ced in 2001,  i s  a car efu l
r ecr eation of Story s p ace in a comp letely  new  comp u ti ng
envi r onment.  In planni ng Stor y s p ace 2, gr eat weigh t was 
p laced  on pr es er v ing read i ng sem anti cs in exi s ting
h y per texts ,  so th at well-know n hyp er texts  wou ld  rem ain
r ead i ly  av ai lable to futu r e au d i ences . It is  im por tant to
obser v e th at th i s  di d  not prov e par ti cu lar ly  di ff i cu lt or 
expens i ve; pres er vi ng ou r  electr oni c texts  ind efi ni tely  will
not pr ove oner ou s , pr ovi d ed  an aud i ence conti nu es  to be
i nter es ted  in th e w or ks. 

Stor y s p ace 1 dep end ed  on a hos t of  sp eci aliz ed  data
s tru ctu res  and  indexes , all des i gned  to sp eed  per f or mance.
F or Story s p ace 2,  on the other  hand ,  per f orm ance was 
r arely  an is su e,  and  Stor y s pace 2 res ts  on a si mp le
attr i bu te-v alu e stor e dev elop ed  for  a Ti nd er box – a new 
h y per text platf or m oth er w i s e unr elated to Stor y sp ace. Th e
comm on back-end  migh t,  in pri nci ple,  pr ov i de stru ctu re
s erv i ces[ 3 9]  alth ou gh  at p r es ent it mer ely  prov i d es  a si m p le
f r am e stor e.  Th ou gh  Stor y s p ace 2 continu es  to rely  on its 
legacy  fi le for m at,  XML ser iali z ati on ser v ices  pr ov i ded  by
th e back-end  ar e alr eady  us ed  for i nter p r oces s 
comm u ni cati on. 

Im pr ov i ng a li ter ar y  mach i ne can be a pr ecar i ou s pr oces s . 
J u st as  it is im p or tant to pr es erv e exi s ti ng works ,  it is 
d esi r able to am elior ate unw anted  def ects  and  to take
ad vantage of  im p r ov em ents  in ty p ogr ap hy ,  image su p p ort, 
and har dw ar e per f or m ance.  Any  ch ange,  how ever  sli gh t,
m i gh t pos s i bly  ch ange th e read i ng exp er i ence; one cr iti c
h as wr i tten at some length  abou t th e im p act of  mi nor  us er 
i nter f ace ch anges  (s u ch as  rep laci ng menu  item s  wi th 
bu ttons ) in a f te r noon[ 18] ,  wh i le another  dis cou rs e exp lor es 
th e hi s tor y  of  th at ti tle’s  icon[ 25] !  Deci d ing preci s ely  what
li es  “i ns i d e” th e hy p ertext and  wh at is  merely  its  cov er ,  its 
w r ap p i ng pap er ,  or its  ep h emer al si tu ati on, wi ll requi r e
exper i ence,  pati ence,  and  dis cu s si on[ 40] ; th e cod ex
u nder w ent th e sam e pr oces s [ 19,  24]. 

Havi ng as s u r ed  cons er v ati on of  Stor y s pace hy p er texts  and 
of  its  wr i ti ng envi r onment,  we tur n now  to planni ng
Stor y s p ace 3 i n ord er  to explor e new  di r ecti ons  i n hyp er text
narr ati ve.  Of par ti cu lar  inter es t wi ll be wor k to extend  and 
enhance dy nami c links .  Ju s t as  the im por tance of dy nam i c
li nks  is clear ,  the li mi ted  exp r es s i v enes s  of  guar d  fi eld s,  th e
f orm i d able obs tacle th ey  pr es ent to new  wr iter s , and  th e
d i ff i cu lty  of debuggi ng and  cor r ecti ng th e com p lex, 
d i str i buted  fi ni te state mach i nes th ey im p li ci tly  repr es ent, 

ar e all now  abu nd antly  ev i d ent.  We look forw ar d  to new 
w ork to enh ance cur r ent facili ti es  wh ile openi ng new  v i s tas . 
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13. Appendix A
Th e 28 hy p er texts  cons id er ed inclu d e all 27 Story s p ace
h y per texts  publi s hed  by Eas tgate betw een 1989 and  2001, 
and one (WO E ) pu bli s h ed by  th e jou r nal Wr iti ng  On The 
E d ge . 

A Dream w ith  D emons E dward Falc o
aftern oon ,  a s tory M ich ael J oy c e
C ompletin g the Circ le M ich ael v an  M antgem
C y borg D ian e Grec o
D icken s  Web George P.  Landow 
Figurs ki at Findh ord on Rich ard Holeton 
Genetis Rich ard S my th
I Hav e Said Noth ing J .  Y ellow lees Douglas 
In  M emoriam Web George P.  Landow  an d Jon 
In  S mall & Large Piec es Kath ry n  C ramer
Lust M ary - Kim Arn old
M ahas ukha Halo Rich ard Gess 
N otes  Tow ard Ab s olute T im Mc Laugh lin 
P atc h w ork Girl S h elley  J ac kson 
Q uam Artem Exerc eas ? Giulian o Franc o,  M. D . 
Q uib b ling C aroly n  Guy er
S amplers D een a Lars en 
S ea Is lan d E dward Falc o
S ocrates in  th e Lab y rinth 6 D avid Kolb 
T rue North S teph an ie Stric klan d
T urn in g In Wes Ch apman 
T w iligh t,  A Sy mph on y M ich ael J oy c e
Un natural Habitats Kath y  Mac 
Un real City C h ris tian e Paul
Victory  Garden S tuart Moulthrop
We D es c en d B ill B ly
WO E M ich ael J oy c e
Writin g at the Edge6 George P.  Landow ,  ed. 

                                                                        
6 In published titles that include several notionally

separate hypertexts, the primary (and largest) hypertext
alone was examined here, unless otherwise indicated.
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