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A b s t r a c t 

A S K T O M represent s a  ne w approac h t o structurin g 
acces s t o a  newl y emergen t  kin d o f  knowledg e base , 
th e vide o cas e library .  I t  i s  base d o n tw o premises : 
First ,  tha t  case s an d storie s i n th e for m o f  vide o clip s 
ca n provid e muc h o f  th e visceralit y an d memorabilit y 
tha t  i s  lackin g fro m textua l  form s o f  presentation ; 
and second ,  tha t  A I  theories ,  specificall y th e 
approache s t o m e m o r y organizatio n derive d fro m 
wor k i n case-base d reasoning ,  ca n provid e th e 
structur e tha t  i s  essentia l  t o achievin g th e share d 
contex t  tha t  make s communicatio n possible .  Th e 
aspec t  o f  A I  researc h tha t  i s crucia l  i n providin g thi s 
structur e doe s no t  concer n algorithms .  Rather ,  i t  i s 
th e conten t  o f  domain s an d task s tha t  i s  paramount . 
1 Introductio n 
Wouldn' t  i t  b e nic e if ,  wheneve r  yo u ha d a  questio n 
abou t  something ,  a n exper t  wer e availabl e fo r  yo u t o 
tal k with ? A n exper t  ca n answe r  you r  toug h 
questions .  Perhap s mor e importantly ,  a n exper t  ca n 
hel p yo u t o as k th e righ t  questions ,  an d ca n fill  i n 
exactl y th e backgroun d yo u nee d t o understan d th e 
answers .  A n exper t  ca n hel p yo u organiz e th e 
informatio n yo u ar e gettin g i n a  wa y tha t  wil l  b e 
usefu l  i n solvin g you r  specifi c  problem .  A n d a n 
exper t  ca n delive r  aJ l  o f  thi s informatio n i n a  wa y tha t 
i s  natural ,  memorable ,  an d i f  yo u ar e lucky ,  perhap s 
eve n entertaining :  A n exper t  ca n tel l  yo u stories . 

Unfortunately ,  expertis e i s expensive ,  an d s o acces s 
t o expert s i s  severel y limited. ^  I t  therefor e make s 
sens e t o explor e th e possibilit y o f  constructin g 
computer-base d system s tha t  woul d enabl e user s t o 
gai n acces s t o expertis e i n a  wa y tha t  i s a s natural , 
memorable ,  an d efficien t  a s a  rea l  conversatio n wit h 
an expert .  I n th e idea l  case ,  suc h a  syste m woul d b e 
th e ultimat e artificia l  intelligenc e program :  I t  woul d 

^  Thi s is ,  o f  course ,  th e rational e behin d th e 

constructio n o f  exper t  problem-solvin g systems . 

be abl e t o understan d spoke n natura l  language ,  i t 
woul d b e a  tru e expert—arme d wit h powerfu l 
reasonin g capabilities ,  a  divers e stoc k o f  usefu l 
model s o f  th e domai n o f  expertise ,  an d a  larg e 
memory o f  specifi c  case s indexe d an d organize d 
intelligently—an d i t  woul d b e abl e t o communicat e 
it s answer s t o yo u i n bot h verba l  an d visua l  form .  I n 
th e meantime ,  though ,  ca n anythin g b e don e wit h 
existin g technolog y t o produc e somethin g tha t  i s 
clos e enoug h t o th e cognitiv e equivalen t  o f  a 
conversatio n wit h a n exper t  t o b e useful ? 

We thin k th e answe r  i s  yes .  W e hav e develope d a n 
experimenta l  hypermedi a system ,  calle d A S K T O M , 
fo r  accessin g a  videodis c databas e o f  shor t  (one -  t o 
four-minute )  film  clip s culle d fro m interview s wit h 
an exper t  consultan t  i n th e trus t  bankin g industry . 
Our  goa l  wa s t o construc t  a  syste m tha t  woul d enabl e 
naiv e user s t o gai n acces s t o clip s containin g 
informatio n pertinen t  t o thei r  questions ,  an d t o 
structur e thei r  interactio n wit h th e syste m i n a  wa y 
tha t  realize d th e mos t  importan t  benefit s o f  a 
conversatio n wit h a  huma n expert .  I n particular ,  w e 
wante d th e syste m t o provid e user s wit h a  coheren t 
model  o f  th e domain ,  on e tha t  woul d enabl e the m t o 
assimilat e th e answer s t o thei r  question s i n suc h a 
way tha t  the y coul d the n us e thos e answer s t o solv e 
problems . 

I n orde r  t o achiev e thi s coherence ,  th e vide o clip s 
i n th e system' s dat a bas e ar e indexe d vi a node s i n a n 
associativ e networ k tha t  i s organize d t o reflec t  bot h 
th e object s an d relationship s i n th e domai n an d th e 
tas k o f  solvin g problem s i n tha t  domain .  Th e 
networ k include s bot h hierarchica l  link s fo r  quickl y 
pinpointin g potentiall y  relevan t  neighborhood s 
withi n th e dat a base—wha t  w e cal l  zooming—an d a 
dens e se t  o f  link s betwee n case s whic h facilitat e 
browsin g b y providin g contex t  an d managin g follow -
up questions .  A  use r  interact s wit h A S K T O M b y 
navigatin g throug h a  hypertext-lik e networ k whos e 
link s an d node s ar e labelle d wit h usefu l  question s an d 
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importan t  features ,  an d viewin g vide o clip s tha t  see m 
likel y t o provid e answer s t o hi s o r  he r  questions. ^ 

2 Using content-based AI to 

s t ruc tur e h u m a n - c o m p u t e r 

in teract io n 

Th e basi c interfac e principl e underlyin g th e 
constructio n o f  A S K T O M i s tha t  eve n a  rudimentar y 
AI  theor y o f  a  tas k o r  a  domai n provide s constraint s 
tha t  ca n b e use d t o structur e human-compute r 
interaction s i n a  wa y tha t  ma y b e mor e meaningfu l  t o 
th e huma n user. ^  T o th e exten t  tha t  a n interactio n s o 
constraine d correspond s t o th e user' s understandin g o f 
th e tas k an d th e domain ,  th e contex t  provide d b y th e 
syste m a t  an y give n poin t  wil l  agre e wit h th e contex t 
tha t  th e use r  naturall y expect s a t  tha t  point .  Thi s 
share d contex t  provide s th e fundamenta l  basi s fo r 
meaningfu l  an d usefu l  communication .  Thus ,  th e 
informatio n provide d b y th e syste m wil l  correspon d 
bette r  t o th e informatio n neede d b y th e user ;  th e 
choice s mad e availabl e t o hi m o r  he r  wil l  b e mor e 
relevant ,  mor e useful ,  an d easie r  t o resolve ;  an d th e 
informatio n conveye d i n th e interactio n wil l  b e 
associate d wit h th e appropriat e contex t  i n th e user' s 
memory. 

I t  i s  importan t  t o mak e clea r  tha t  A S K T O M 
contain s onl y a  trivia l  algorithm :  Th e ke y t o it s 
functionalit y an d th e substanc e o f  ou r  result s i s th e 
conten t  o f  th e networ k containe d i n th e system .  Th e 
theoretica l  basi s underlyin g th e system' s organizatio n 
i s provide d b y case-base d reasonin g ( C B R ) ,  a 
paradig m fo r  understandin g an d problem-solvin g 
whic h take s memor y t o b e th e foundatio n o f  bot h 
human an d artificia l  cognition .  C B R i s base d o n th e 
ide a tha t  solvin g a  proble m o r  understandin g a 
situatio n involve s retrievin g simila r  prio r 
experiences ,  an d adaptin g the m t o provid e guidanc e i n 
th e curren t  situatio n (see ,  e.g. ,  Schank ,  1982 ; 
Riesbec k an d Schank ,  1989) .  I t  posit s tha t  a 
significan t  portio n o f  huma n expertis e derive s fro m 
specifi c  experiences ,  an d i s bes t  represente d i n tha t 
for m i n m e m o r y t o provid e guidanc e i n futur e 
problem-solvin g situations . 

2 A  goo d overview ^  o f  hypertex t  system s an d 

concept s m a y b e foun d i n Conkli n (1987) . 

^ This viewr is gaining increasing acceptance in AI 

an d cognitiv e science ;  see ,  fo r  example ,  Winogra d 

an d Flore s (1986) ,  o r  th e announcemen t  fo r  th e 

199 0 A A A I  Sprin g S y m p o s i u m o n "Knov^rledge -

Base d H u m a n - C o m p u t e r  Communicat ion " 

organize d b y Gerhar d Fischer ,  Clayto n Lev̂ îs , 

Ji m Miller ,  an d Elain e Rich . 

T wo majo r  teachin g principle s follo w fro m suc h a n 
accoun t  o f  huma n cognition :  First ,  i f  expertis e i s 
bes t  represente d i n term s o f  specifi c  experiences ,  the n 
a natura l  wa y t o facilitat e th e assimilatio n o f  ne w 
informatio n b y human s i s t o presen t  tha t  informatio n 
i n th e for m o f  case s o r  stories .  Th e grea t  majorit y o f 
vide o clip s i n A S K T O M ' s databas e therefor e consis t 
of  a n exper t  tellin g stories .  Second ,  becaus e th e 
usefulnes s o f  informatio n depend s cruciall y o n th e 
abilit y  t o retriev e i t  whe n appropriate ,  suc h case s ar e 
bes t  presente d i n a  contex t  tha t  enable s th e listene r  t o 
determin e wher e the y shoul d b e indexe d i n hi s o r  he r 
memory,  an d h o w the y shoul d b e connecte d t o othe r 
relevan t  cases .  I n A S K T O M ,  thi s contex t  i s 
provide d b y th e networ k tha t  enable s acces s t o 
particula r  vide o clips ,  an d b y th e clip s tha t  th e use r 
has viewe d alon g th e way . 

The tw o basi c processe s tha t  underli e case-base d 
reasonin g ar e indexing ,  o r  finding  appropriat e case s i n 
memory,  an d adaptation ,  o r  alterin g th e specifi c 
informatio n i n thos e case s t o fi t  th e curren t 
circumstances .  I n A S K T O M ,  w e rel y heavil y o n th e 
use r  t o carr y ou t  thes e processes .  I n particular ,  th e 
human use r  guide s th e traversa l  o f  th e indexin g 
networ k i n direction s tha t  see m likel y t o yiel d 
informatio n relevan t  t o hi s o r  he r  needs .  Th e syste m 
itsel f  know s virtuall y nothin g abou t  th e content s o f 
th e clip s othe r  tha n th e link s tha t  connec t  the m t o 
eac h othe r  an d t o th e networ k a s a  whole .  However , 
th e user' s choice s ar e constraine d b y a  mode l  o f  lin k 
type s tha t  relat e case s t o eac h othe r  i n a  wa y tha t  i s 
intende d t o reflec t  thei r  potentia l  use s i n plannin g an d 
problem-solving ,  suc h a s background ,  results , 
warnings ,  an d s o on . 

A ke y issu e i n th e approac h w e ar e pursuin g her e i s 
whethe r  i t  wil l  b e possibl e t o anticipat e all ,  o r  a t 
leas t  most ,  o f  th e question s tha t  novice s woul d as k o f 
a huma n exper t  i n a  domai n suc h a s trus t  ban k 
consulting .  Thi s become s especiall y critica l  i n th e 
cas e o f  follow-u p questions ,  wher e th e absenc e o f  th e 
desire d informatio n woul d b e extremel y irritatin g t o 
users ,  an d wher e th e desig n o f  th e syste m interact s 
wit h physica l  constraint s o f  scree n layou t  t o limi t  th e 
number  o f  choice s tha t  ca n b e offered .  T w o 
observation s provid e som e basi s fo r  optimis m o n thi s 
issue .  First ,  experts ,  whe n consulted ,  repeatedl y offe r 
thei r  favorit e "wa r  stories "  a s carrier s o f  advic e i n 
respons e t o a  wid e variet y o f  differen t  question s 
(Schank ,  1990) .  Second ,  th e path s peopl e follo w i n 
conversation s are ,  i n man y respects ,  predictabl e give n 
th e appropriat e leve l  o f  analysi s (Schank ,  1978) .  No t 
surprisingly ,  i n conversation s abou t  plannin g an d 
problem-solvin g tasks ,  th e leve l  a t  whic h w e ca n 
make suc h prediction s i s precisel y th e leve l  a t  whic h 
i t  i s  possibl e t o represen t  abstrac t  plannin g 
knowledge ,  a s exemplifie d b y Sussman' s (1975 ) 
plannin g critic s o r  Schank' s (1982 )  themati c 
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organizatio n points. ^  I t  i s precisel y a t  suc h a  leve l  o f 
analysis ,  therefore ,  tha t  w e strov e t o labe l  an d lin k 
storie s i n A S K TOM' s indexin g network . 

The desig n o f  A S K T O M wa s als o greatl y 
influence d b y th e lac k o f  a  usua l  constraint ,  i n tha t 
we di d no t  nee d rigor ,  specificity ,  o r  rigi d consistenc y 
i n ou r  representations .  The y wer e not ,  afte r  all , 
goin g t o b e manipulate d b y an y natura l  languag e 
generato r  o r  parser ,  no r  b y an y automate d reasonin g 
system .  Th e min d o f  th e use r  coul d suppl y th e 
knowledg e o f  languag e an d o f  th e worl d neede d t o 
weed ou t  mino r  inconsistencie s and ,  mor e 
importantly ,  t o specif y vagu e denotation s 
appropriately .  I n fact ,  i n thi s syste m vaguenes s i s a 
resourc e w e use d liberall y  t o enabl e ou r  representatio n 
syste m t o functio n i n man y context s an d acros s man y 
categorie s i n wha t  is ,  afte r  all ,  a  larg e an d ric h 
domain . 

3 Indexing system description 

A SK T O M consist s o f  a  case-bas e o f  vide o clip s 
abou t  consultin g i n th e trus t  bankin g industry , 
togethe r  wit h a n indexin g syste m a s describe d i n 
genera l  term s above .  Th e scenari o fo r  usin g A S K 
T OM i s tha t  th e user ,  havin g a  questio n i n mind ,  wil l 
navigat e throug h th e networ k t o a n appropriat e cli p 
and the n pla y i t  H e o r  sh e ma y the n g o bac k t o th e 
beginnin g an d fin d th e answe r  t o further ,  unrelate d 
questions ,  o r  els e mov e o n throug h th e networ k t o 
locat e an d pla y clip s whic h answe r  followu p 
questions . 

To describ e th e structur e o f  th e indexin g schem e 
whic h lie s a t  th e hear t  o f  A S K T O M,  thre e indexin g 
level s nee d t o b e distinguished .  The y ar e (1 )  th e big -
piciur e models ,  (2 )  th e themes ,  an d (3 )  th e low-leve l 
links .  W e wil l  describ e dies e thre e level s an d thei r 
functio n b y walkin g throug h a  prototypica l 
interactio n wit h th e system . 

3.1 Big-picture models 

When A S K T O M i s fû t  started ,  th e use r  i s presente d 
wit h a  diagra m showin g th e majo r  agent s i n th e worl d 
of  trus t  ban k consulting—e.g. ,  th e trus t  departmen t 
of  a  bank ,  a  consultin g firm ,  th e individua l 
consultant ,  th e trus t  industr y a s a  whole ,  an d s o o n — 
wit h link s betwee n the m showin g ho w the y interact . 
Thi s i s th e top-leve l  big-pictur e mode l  (se e figur e 1) . 
Clickin g o n th e node s o r  link s i n thi s diagra m cause s 
th e scree n t o displa y eithe r  a  mor e specifi c  big-pictur e 
diagram ,  describing ,  e.g. ,  th e tempora l  layou t  o f  a 
typica l  consultin g engagemen t  a t  a  trus t  bank ,  o r  els e 
a scree n showin g a  se t  o f  theme s an d th e clip s tha t 
the y organiz e (discusse d below) .  Th e se t  o f  al l  big -

pictur e model s i n th e syste m form s a  conceptua l  ma p 
of  th e domain ,  organize d aroun d it s mos t  importan t 
agents ,  relationships ,  an d processes .  Thes e big -
pictur e model s mediat e th e fu-s t  (an d ofte n th e second ) 
choice s mad e b y th e use r  durin g th e initia l  proces s o f 
zoomin g i n o n a  regio n o f  specifi c  interest .  Whe n 
th e use r  make s choice s o n thes e diagrams ,  h e o r  sh e 
i s implicitl y  categorizin g th e informatio n desire d i n 
term s o f  th e mode l  denote d b y th e diagram .  Thus ,  th e 
user  i s implicitl y  preparin g t o incorporat e tha t 
informatio n int o hi s o r  he r  ow n memor y i n a  wa y 
tha t  reflect s it s prope r  relationshi p t o th e res t  o f  th e 
model . 
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Figur e 1 :  Th e openin g scree n o f  th e AS K T O M 
system . 

w n F r H 
• • 

• 

H 

H 

^^^^ H 

High tpo l  R,vM » ^ M J ^ ^ H ^ H l 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ M 

froiin M rjnf w H  r.nn d cmnn^owatm n ^ ^ ^ ^ ^ ^ ^ ^ H 
-ha l  lo-.lcMO i  B  O'n.nfHl n ^ ^ ^ ^ ^ ^ H 

• . . . . - .  1 

- - l - - - | 

1 . = : . -  1 

1 1 
IB^^^^ H ̂ ^ ^ ^ ^ • • 1 1 

- -  • 

.=. -  H 

'̂ -  H 

^ ^ H e ^ 

•BBBBB^H^ H 

^  Se e als o Sacerdot i  (1977) ,  Wilensk y (1983) ,  an d 

H a m m o nd (1989) ,  amon g others . 

Figur e 2 :  Th e them e scree n unde r  th e High-spo t 
revie w button . 

3.2 Themes 

Afte r  on e o r  tw o choices ,  th e use r  wil l  arriv e a t  a 
them e scree n (Figur e 2) .  Thi s scree n display s th e 
clip s relevan t  t o th e previousl y selecte d element s o f 
th e big-pictur e models ,  partitione d b y th e theme s 
whic h the y embody .  A  theme ,  a s th e ter m i s use d i n 
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Figur e 4 :  Th e cli p scree n reachabl e from  th e them e scree n above . 

A SK T O M ,  i s a  lesso n o r  poin t  relevan t  t o th e big -
pictur e nod e unde r  whic h i t  i s  found ,  e.g. ,  "Correc t 
troubl e a t  it s source. "  Theme s thu s serv e a s a  bridg e 
betwee n domai n model s an d cas e knowledge .  The y 
ar e not ,  however ,  specialization s of ,  no r  ar e the y 
component s of ,  th e big-pictur e node s unde r  whic h 
the y ar e indexed .  Rather ,  the y serv e t o categoriz e th e 
content s o f  th e system' s clip s accordin g t o h o w th e 
informatio n the y conve y i s  usefu l  i n problem -
solving .  Th e selectio n o f  a  cli p fro m a  them e scree n 
conclude s th e zoomin g process .  (Theme s ar e 
discusse d i n mor e detai l  below. ) 

3.3 The low-level links 

W h en a  cli p i s  selecte d fro m a  them e scree n th e 
syste m display s a  cli p scree n (se e Figur e 4) .  I n th e 
cente r  i s th e selecte d clip ,  whic h ca n n o w b e clicke d 
on an d run ,  a t  whic h poin t  i t  wil l  appea r  o n th e 
screen .  Fro m th e centra l  cli p node ,  th e low-leve l 
link s radiat e towar d eigh t  "stacks "  o f  clip s whic h ar e 
th e neighbor s o f  th e cente r  clip .  Eac h cli p nod e 
displaye d o n th e scree n i s tagge d wit h a  questio n tha t 
relate s i t  t o th e informatio n presente d b y th e centra l 
clip ,  alon g wit h a  on e sentenc e summar y o f  it s 
contents .  Th e eigh t  lin k type s ar e th e sam e 
throughou t  th e networ k o f  clips ,  an d alway s appea r  i n 
eac h cli p screen .  A s discusse d earlier ,  the y ar e 
intende d t o relat e th e system' s case s t o eac h othe r  i n 

ways tha t  ar e relevan t  t o th e task s o f  plannin g an d 
problem-solving ,  an d thu s t o suggest ,  an d offe r 
answer s to ,  usefu l  follow-u p questions .  T h e eigh t 
lin k type s are : 

Background: This links a clip to antecedent 
informatio n abou t  tha t  clip ,  e.g. ,  th e histor y behin d 
th e stor y  i t  contains ,  o r  th e cause s o f  th e situatio n i t 
describes . 

Results: This provides a link between a clip and 
th e consequence s of ,  o r  event s subsequen t  to ,  th e 
situatio n i t  describes . 

Examples: This link relates a clip to more detailed 
example s o f  th e situatio n i t  describes . 

Context: This links a clip to a context which 
enable s  it s poin t  t o b e appreciated . 

Warnings: This links a clip to negative prospects 
tha t  migh t  aris e withi n th e contex t  o f  th e situatio n i t 
describes . 

Opportunities: This link relates a clip to positive 
prospect s tha t  migh t  aris e withi n th e contex t  o f  th e 
situatio n i t  describes . 
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Alternatives :  Thi s provide s a  lin k betwee n th e 
situatio n describe d i n a  cli p an d alternativ e o r 
contrastin g situation s tha t  migh t  aris e i n a  simila r 

context . 

Indicators: This links a clip to features that 
facilitat e detectio n o r  diagnosi s o f  th e situatio n tha t  i t 
describe s withi n th e context s i n whic h i t  migh t  arise . 

After the user has watched the clip in the center—or, 
perhaps ,  instea d o f  watchin g tha t  clip—h e o r  sh e ma y 
move t o on e o f  th e periphera l  clip s b y clickin g o n it s 
cli p node .  Whe n thi s happens ,  th e cente r  cli p absorb s 
it s othe r  neighbor s an d move s t o a  poin t  o n th e 
periphery ;  the n th e chose n cli p nod e move s t o th e 
center ,  an d a  ne w cli p scree n unfold s fro m it , 
displayin g it s neighbors .  Thi s proces s ca n b e 
repeate d a s th e use r  browse s throug h th e cli p network , 
travellin g ove r  link s representin g question s arisin g i n 
each contex t 

4 T h e m e s a s a  bridg e betwee n 

d o m a i n a n d cas e k n o w l e d g e 

The A S K T O M project ,  becaus e o f  it s  scope ,  prodde d 
us t o loo k a t  som e large-scal e representatio n 
problem s tha t  hav e ofte n bee n los t  i n th e detail s i n 
existin g knowledge-intensiv e systems .  I n designin g 
th e system' s indexin g network ,  w e worke d 
simultaneousl y fro m tw o directions :  W e looke d a t 
th e domai n informatio n i n th e clip s fro m th e to p 
down,  attemptin g t o pic k ou t  th e majo r  agents , 
techniques ,  situations ,  an d relationships ,  an d t o 
construc t  ou t  o f  thes e element s som e high-leve l 
model s tha t  woul d spa n th e entir e domain . 
Pragmatically ,  a t  least ,  w e succeede d a t  thi s endeavor . 
Simultaneously ,  w e worke d bottom-up ,  startin g fro m 
th e individua l  clip s an d th e relationship s tha t  existe d 
among them .  Agai n w e ha d som e success . 

At  thi s point ,  however ,  w e ha d a  problem ,  insofa r 
as th e node s i n ou r  hig h leve l  model s coul d no t  b e 
linked ,  i n an y meaningfu l  way ,  t o th e clip s i n th e 
lo w leve l  network .  A  fairl y  crud e partitionin g wa s 
possible—w e could ,  fo r  instance ,  pic k ou t  twent y o r 
so clip s an d sa y tha t  thes e belonge d unde r  th e nod e 
denotin g th e relationshi p betwee n a  trus t  departmen t 
and a n individua l  a t  a  consultin g firm .  Bu t  w e stil l 
neede d a  well-motivate d approac h t o structurin g thi s 
set  itself . 

Our  approac h t o thi s problem ,  a s describe d above , 
was t o categoriz e thes e moderately-size d set s o f  clip s 
int o theme s o r  lessons .  W e wer e steere d towar d thi s 
answer ,  i n part ,  b y ou r  investigation s o f  story-base d 
model s o f  huma n memory .  A s w e examine d th e cli p 
database ,  w e realize d tha t  certai n lesson s croppe d u p 
repeatedly ,  lesson s lik e "Kno w enoug h no t  t o as k 
stupi d questions, "  "Th e trus t  bankin g industr y i s 

changin g i n way s tha t  w e mus t  b e prepare d for, " 
"Correc t  troubl e a t  it s  source, "  an d s o on .  Often , 
thes e lesson s wer e explicitl y  an d consciousl y draw n 
as moral s b y th e exper t  tellin g th e story .  A s 

describe d earlier ,  thes e theme s provide d a  divisio n o f 
th e clip s whic h wa s independen t  of ,  an d ofte n ver y 
differen t  than ,  tha t  provide d b y th e big-pictur e nodes . 
By placin g thes e theme s a s a n additiona l  indexin g 
leve l  betwee n th e big-pictur e model s an d th e clip s 
themselves ,  w e wer e abl e t o introduc e enoug h 
distinction s t o easil y distinguis h an d locat e mos t 
clips . 

5 The need for an indexing 

m e t h o d o l o g y 

By fa r  th e bigges t  impedimen t  t o th e constructio n o f 
th e first  versio n o f  A S K T O M ha s bee n th e shee r 
magnitud e o f  th e data-analysi s phase .  Afte r 
interviewin g th e expert ,  w e ha d nin e hour s o f  vide o 
whic h w e edite d int o abou t  20 0 clips .  Eac h cli p the n 
had t o b e place d properl y int o th e indexin g network . 
Thi s wa s accomplishe d i n tw o stages :  First ,  eac h 
cli p wa s associate d wit h al l  appropriat e big-pictur e 
nodes^ ;  the n th e clip' s neighbor s ha d t o b e 
determined ,  an d th e appropriat e lo w leve l  link s 
established .  W e looke d fo r  neighbor s i n fou r  ways : 
First ,  clip s indexe d unde r  th e sam e big-pictur e nod e 
wer e likel y candidates .  Second ,  clip s tha t  wer e nea r 
each othe r  i n th e origina l  intervie w wer e als o liabl e t o 
be linke d b y whateve r  threa d le d fro m on e t o th e othe r 
i n th e interview .  Third ,  w e sorte d al l  th e clip s int o 
pile s base d o n "subject "  ( a ter m whic h w e neve r  trie d 
t o define) ,  an d generate d possibl e neighbor s tha t  way . 
Finally ,  w e worke d backwards :  Fo r  eac h clip ,  w e 
considere d eac h o f  th e eigh t  low-leve l  link s i n turn , 
and probe d ou r  ow n memorie s o f  th e corpus ,  i.e. ,  w e 
trie d t o ge t  reminde d o f  othe r  clip s tha t  woul d attac h 
t o th e curren t  on e vi a th e give n link .  Thi s las t 
metho d prove d especiall y  fruitful ,  providin g u s wit h 
some confidenc e tha t  w e ha d indee d hi t  upo n a 
semanticall y significan t  se t  o f  lo w leve l  links . 

Thi s whol e proces s wa s arduous ,  especiall y i n tha t 
i t  require d severa l  member s o f  th e projec t  tea m t o 
internaliz e th e content s o f  th e entir e corpus .  Th e 
constructio n o f  large r  vide o dat a base s alon g th e line s 
of  A S K T O M wil l  necessitat e th e developmen t  o f 
alternativ e approaches ,  becaus e i t  wil l  ultimatel y b e 
impossibl e fo r  an y on e perso n t o b e familia r  with ,  le t 
alon e internalize ,  al l  o f  th e case s i n suc h a  system . 

^Eac h cli p wa s store d i n a n averag e o f  tw o places , 

but  ther e wa s considerabl e variance ,  wit h som e 

clip s appearin g fou r  o r  five  times .  Eac h locatio n 

correspond s roughl y t o a  distinc t  hig h leve l 

questio n tha t  th e cli p wa s perceive d t o answer . 
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I n addition ,  i f  th e constructio n o f  thes e indexin g 
network s i s t o becom e commerciall y viabl e o n a  larg e 
scale ,  th e proces s mus t  b e codifie d an d realize d i n a 
set  o f  softwar e tool s s o tha t  i t  ca n b e carrie d ou t  b y 
peopl e wh o d o no t  hav e extensiv e trainin g i n 
developin g representation s fo r  artificia l  intelligenc e 
systems. "  Th e successfu l  codificatio n an d 
implementatio n o f  suc h a  proces s i n softwar e tool s 
woul d provid e evidenc e fo r  th e transportabilit y  an d 
generalit y o f  th e indexin g vocabular y use d i n A S K 
TOM. 

6 Progress on the 

implementatio n 

We hav e complete d a  prototyp e o f  th e AS K T O M 
syste m containin g a  twenty-si x cli p database ,  whic h 
i s a  limi t  impose d b y usin g a  singl e vide o disc .  W e 
have als o substantiall y  complete d th e analysi s o f  ou r 
entir e corpu s o f  approximatel y 20 0 clips .  Thi s 
proces s ha s gon e fa r  enoug h tha t  w e fee l  confiden t 
tha t  th e big-pictur e model s w e hav e develope d wil l  b e 
adequate ,  an d tha t  th e sam e eigh t  low-leve l  link s ca n 
be use d acros s th e entir e corpu s withou t  alteration . 
The hardwar e consist s o f  a  Pionee r  LC-V33 0 vide o 
jukebo x connecte d t o a  Macintos h I I  workstation . 
The softwar e i s writte n i n Supercard ,  usin g Voyage r 
VideoStac k vide o drivers . 

7 Conclusion 

ASK T O M represent s a  ne w approac h t o structurin g 
acces s t o a  newl y emergen t  kin d o f  knowledg e base , 
th e vide o cas e library .  I t  i s  base d o n tw o premises : 
First ,  tha t  case s an d storie s i n th e for m o f  vide o clip s 
can provid e muc h o f  th e visceralit y an d memorabilit y 
tha t  i s  lackin g fro m textua l  form s o f  presentation ;  an d 
second ,  tha t  A I  theories ,  specificall y th e approache s 
t o memor y organizatio n derive d fro m wor k i n case -
base d reasoning ,  ca n provid e th e structur e tha t  i s 
essentia l  t o achievin g th e share d contex t  tha t  make s 
communicatio n possible .  Th e aspec t  o f  A I  researc h 
tha t  i s crucia l  i n providin g thi s structur e doe s no t 
concer n algorithms .  Rather ,  i t  i s  th e conten t  o f 
domain s an d task s tha t  i s  paramount . 

Our  eventua l  goa l  i s  t o situat e system s lik e A S K 
T OM i n teachin g environment s whic h als o includ e a 
simulato r  an d a  tutoria l  planner .  Th e scenari o w e 
envisio n i s on e i n whic h th e planne r  set s u p th e 
simulato r  t o produc e a n interestin g situatio n tha t  th e 
studen t  mus t  address .  I n respons e t o th e developin g 
situatio n an d th e student' s actions ,  w e wan t  t o b e abl e 
t o provide ,  whe n appropriate ,  exper t  advic e i n th e 

°I n som e w^ays ,  ou r  proble m her e i s simila r  t o th e 

knowledge-acquisitio n problem s face d i n th e 

constructio n o f  exper t  problem-solvin g systems . 

for m o f  vide o clip s o f  storie s whic h bea r  o n th e 
proble m a t  hand .  W e vie w thi s a s a  crucia l  ste p 
toward s th e developmen t  o f  a  ne w generatio n o f 
computer-base d educationa l  softwar e systems ,  whic h 
take s a s it s fundamenta l  principl e th e ide a tha t 
learner s mus t  b e activel y engage d i n realisti c 
problem-solvin g tasks ,  embedde d i n realisti c 
situations ,  i n orde r  t o properl y assimilat e lesson s i n a 
way tha t  wil l  enabl e Uiei r  applicatio n i n appropriat e 
situation s i n th e future . 
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