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Abstract 

The goal of Dedal is to facilitate the reuse of 

engineerin g desig n experienc e b y providin g a n 

intelligen t  guid e fo r  browsin g multimedi a 

desig n documents . 
Base d o n protoco l  analysi s o f  desig n 

activities ,  w e define d a  languag e t o describ e 

th e conten t  an d th e for m o f  technica l  document s 

fo r  mechanica l  design .  W e us e thi s languag e t o 

inde x page s o f  a n Electroni c Desig n Noteboo k 

whic h contain s tex t  an d graphic s material , 

meetin g rejwrt s an d transcript s o f  conversation s 

a m o ng designers .  Inde x an d quer y 

representation s combin e element s o f  th e desig n 

languag e wit h concept s fro m a  mode l  o f  th e 

designe d artifact .  Th e informatio n retrieva l 

mechanis m use s heuristi c knowledg e fro m th e 

artifac t  mode l  t o hel p engineer s formulat e 

questions ,  guid e th e searc h fo r  relevan t 

informatio n an d refin e th e existin g se t  o f 

indices .  Deda l  i s  a  compromis e betwee n 

domain-independen t  argumentation-base d 

system s an d pur e model-base d system s whic h 

assume a  complet e formalizatio n o f  al l  desig n 

documents . 

*  Employe d b y R E C OM Inc . 

** Employed by Sterling Software. 

We describ e a n experimen t  wher e a  subjec t 

must  desig n a  ne w shoc k absorbe r  b y modifyin g 

a simila r  design .  Towar d thi s end ,  w e indexe d 

on-lin e document s an d videotape d materia l 

associate d wit h a  shoc k absorbe r  designe d a t 

Stanford' s Departmen t  o f  Mechanica l 

Engineering .  Th e subjec t  use s Deda l  t o acces s 

thes e multimedi a document s whil e solvin g th e 

problem . 

Introductio n 

Dedal is part of the Design Reuse Assistant 

projec t  whos e goa l  i s  t o facilitat e th e reus e o f 

previou s desig n experienc e fo r  designin g 

mechanica l  devices . 

I n a n attemp t  t o captur e desig n information , 

researcher s hav e investigate d way s o f 

acquirin g bot h forma l  desig n knowledg e 

(Baudi n e t  a l  90 )  (Grube r  &  Russel l  90 )  an d 

informa l  desig n informatio n usin g medi a suc h 

as videotape s (Stult s  88) ,  audiotape s an d tex t 

and graphi c documentatio n aid s (Laki n e t  a l 

89) .  Whil e complet e model s o f  a n artifact s 

desig n ar e difficul t  t o acquire ,  canned-tex t 

desig n informatio n o r  videotape s o f  meeting s 

ar e eas y t o captur e bu t  difficul t  t o retriev e b y 

system s tha t  hav e n o representatio n o f  th e 

informatio n conten t  (Blai r  &  Maro n 85) . 

Based o n protoco l  analysi s o f  a  designer' s 

informatio n seekin g behavior ,  w e identifie d a 

languag e t o describ e th e conten t  an d th e for m 

(text ,  table ,  equation ,  etc. )  o f  desig n record s 

suc h a s meetin g summaries ,  page s o f  a n 

electroni c desig n notebook ,  technica l  report s 

an d transcript s o f  conversation s amon g a n 

exper t  designe r  an d a  novice .  Th e languag e 

incorporate s element s o f  a  mode l  o f  th e artifac t 

bein g designe d wit h a  vocabular y o f  topic s 

usuall y covere d b y desig n documents . 

Dedal  i s  a  syste m tha t  use s thi s languag e to : 

(1 )  enabl e th e descriptio n o f  th e desig n recor d 

content ,  (2 )  hel p engineer s formulat e questions , 

and (3 )  selec t  appropriat e record s i n answe r  t o 

a question .  W e teste d th e abilit y  o f  a n enginee r 
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t o formulat e querie s usin g thi s languag e an d th e 

abilit y  o f  Deda l  t o retriev e record s relate d t o 

th e user' s questions .  Sectio n 2  describe s a  pilo t 

stud y t o identif y th e desig n language .  Sectio n 3 

present s a n overvie w o f  Dedal .  Sectio n 4 

describe s empirica l  result s o f  th e usefulnes s o f 

thi s indexin g schem e b y tw o engineer s usin g 

Dedal  whil e modifyin g th e desig n o f  a n 

automobil e shoc k absorber . 

Languag e to  Describ e Des ig n Record s 

Design records associated with an Engineering 

devic e cove r  prescribe d feature s suc h a s 

requirements ,  structur e an d behavio r  o f  th e 

fina l  artifac t  an d element s o f  desig n histor y 

suc h a s decisions ,  alternative s considere d an d 

rational e fo r  desig n choices .  Thi s informatio n 

has differen t  level s o f  detai l  rangin g fro m 

detaile d description s o f  a  par t  t o globa l  view s 

of  a n assembl y an d ca n tak e th e for m o f  text , 

graphics ,  tables ,  photo s o r  equations . 

Our  firs t  tas k wa s t o defin e a  languag e t o 

describ e thes e aspect s o f  desig n document s b y 

observin g th e information-seekin g behavio r  o f 

a designe r  solvin g a  problem . 

We conducte d a  pilo t  stud y a t  Stanford' s 

Cente r  fo r  Desig n Researc h an d N A S A Ame s t o 

identif y th e classe s o f  informatio n engineer s 

need t o acces s whe n the y redesig n a n existin g 

mechanica l  devic e i n respons e t o a  requiremen t 

change .  A  redesig n tas k require s a n 

understandin g o f  th e origina l  desig n an d 

trigger s question s tha t  cove r  mos t  aspect s o f  it s 

characteristic s an d history .  Fo r  thi s stud y w e 

chos e a  variatio n o f  a n automobil e shoc k 

absorbe r  (o r  damper )  develope d a t  Stanford' s 

Departmen t  o f  Mechanica l  Engineerin g fo r  For d 

Moto r  Corporatio n b y thre e designer s ove r  a 

seve n mont h period .  Th e desig n wa s 

documente d i n th e designers '  persona l  notebook s 

and i n thre e technica l  report s writte n a t 

differen t  stage s o f  th e desig n process . 

• Pilot study: A mechanical designer (subject) 

adapte d a  dampe r  previousl y designe d fo r  a 

compact  ca r  t o a  vehicl e fo r  multipl e terrains . 

Whil e solvin g th e redesig n proble m th e 

subjec t  wa s encourage d t o thin k alou d an d as k 

question s o f  on e o f  th e dampe r  designer s 

(expert )  w h o coul d eithe r  answe r  th e 

question s o r  ac t  a s a  quic k inde x int o th e 

documentation .  W e videotape d an d 

transcribe d thi s six-hou r  session . 

•  Question s extraction :  W e extracte d 8 0 

question s fro m th e verba l  protoco l  tha t  th e 

subjec t  aske d durin g th e session . 

•  Contextualization :  Eac h questio n wa s 

reformulate d t o incorporat e contextua l 

elements ,  suc h a s th e subjec t  o f  th e question , 

tha t  wer e implie d bu t  no t  explicitl y  state d i n 

th e question . 

•  Identificatio n o f  desig n topics :  W e identifie d 

categorie s tha t  encompasse d th e extracte d 

questions .  Thes e classe s ar e a n extensio n o f 

th e classificatio n performe d b y researcher s 

at  Orego n Stat e Universit y (Kuffne r  & 

Ullma n 90 )  t o fin d ou t  wha t  kin d o f 

informatio n designer s ar e intereste d in . 

We duplicated this study with a NASA 

designe r  an d foun d tha t  bot h th e question s 

aske d b y th e designe r  an d th e concept s 

addresse d i n th e desig n document s coul d b e 

expresse d b y combinin g a n elemen t  fro m th e 

topi c lis t  presente d i n Figur e 1  wit h element s 

fro m a  mode l  o f  th e artifac t  bein g designed . 

The meanin g o f  th e vocabular y extracte d fro m 

our  stud y (Figur e 1 )  i s  describe d i n a  separat e 

pap>er  [Bay a e t  a l  92] .  Th e concept s o f  th e topic , 

level-of-detai l  an d medi a list s ar e likel y t o b e 

addresse d i n an y mechanica l  desig n document . 

I f  instea d o f  desig n ou r  mai n tas k wa s diagnosi s 

or  manufacturing ,  chance s ar e tha t  thi s 

vocabular y woul d hav e t o b e change d t o tak e 

int o accoun t  th e importan t  feature s o f  thes e 

domains .  Th e topic ,  level s o f  detail ,  an d medi a 

list s ar e generi c task-dependen t  concept s 

wherea s th e subject-clas s lis t  refer s t o concept s 
tha t  depen d o n a  particula r  design . 

Accordingly ,  an y informatio n i n a  desig n 

recor d ca n b e describe d b y severa l  indexin g 

pattern s o f  th e form :  information-abou t  topi c T 

regardin g subjec t  S  wit h leve l  o f  detai l  L  usin g 

mediu m M .  T ,  L  an d M ar e selecte d fro m th e 

topic ,  level-of-detai l  an d medi a lists , 

respectively ,  wherea s S  i s on e o f  th e followin g 

types :  feature ,  component ,  assembly , 
requirement .  I n addition ,  eac h indexin g patter n 

contain s a  pointe r  t o th e recor d an d segmen t 

correspondin g t o th e startin g locatio n o f  th e 

informatio n (e.g., .  documen t  nam e an d pag e 

number  o r  vide o covmter) . 
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TOPICS 

STRAIBj Y 
REFERENCE 
DESCRIPTION 
CONSTRUCTION 
UXATION 
FUNCTION 
OPERATION 
DEPENDENCY 
REQUKEMENT 
PERFORMANCE 
ANALYSIS 
COMPARISON ALTERNATIVE 
DEQSION 
RATIONALE 

fiUBJECr-CLASSE S 

ASSEMBLY 
COMPONENT 
CONNECTION 
FEATURE 
REQUIREMENT 
DESIGN-CONCEPT 

CONCEPTUAL 
CONFIGURATION 
DETAILED 

MEDIA 

nxT 
PICTURE 
SCHEMATIC 
PIIOT O 
VIDBO 
TABLE 
EQUATION 
PIjO T 
SPREADSIIEI- T 

1 

Figur e 1 :  Tas k a n d Des ig n D e p e n d e n t  Element s 

o f  Dedal' s L a n g u a g e 

For instance, \i:"the solenoid induces a 

magneti c fiel d generatin g a  forc e whic h pushe s 

th e lever... "  i s  a  segmen t  o f  informatio n i n th e 

documen t  Report-334 4 ,  i t  ca n b e describe d i n 

Dedal  b y th e followin g indexin g patterns : 

<information-about topic: operation, 
regardin g subject :  solenoi d 
wit h level-of-detail :  conceptual , 
usin g medium :  text , 
i n record :  Report-3344 ,  segment :  12 > 

<information-about topic: dependency, 
regardin g subject :  magnetic-fiel d o f  solenoid , 
wit h level-of-detail :  conceptual , 
usin g mediu m text , 
i n record :  Report-3344 ,  segmen t  12> . 

Questions in Dedal mirror the structure of the 

indexin g patterns .  Th e forma t  o f  a  questio n is : 

ask-abou t  Topi c regardin g subjec t  w i t h 

preferre d m e d i u m o r  leve l  o f  detail .  Fo r 

instanc e "wher e i s th e solenoid? "  ca n b e 

formulate d as : 
(ql )  <ask-at>ou t  topic :  location ,  regardin g subject : 
solenoi d wit h preferred-medium:schema > 

Interactin g w i t h D e d a l 

Engineers at Stanford's Center for Design 

Researc h ar e usin g a n Electroni c Desig n 

N o t e b o o k ™ ^ (EDN )  t o captur e informatio n 

suc h a s technica l  reports ,  meetin g sumnwrie s 

an d desig n note s usuall y recorde d i n th e 

^  Th e Electroni c Desig n Noteboo k i s a 

trademar k o f  performin g graphic s inc . 

designer' s pape r  notebooks .  Deda l  i s  a n 

interfac e t o thes e electroni c records .  I t  include s 

tw o mai n components :  (1 )  a n indexin g 

componen t  t o describ e th e records ,  an d (2 )  a 

retrieva l  component .  Thes e tw o component s 

interac t  wit h a  knowledge-bas e o f  indexin g 

pattern s describin g th e records . 

Indexing 

Indexing with Dedal includes two phases: 

I n th e firs t  phase ,  a  knowledg e enginee r  sit s 

wit h a n exper t  familia r  wit h th e artifac t 

describe d i n th e desig n records .  Togethe r  the y 

defin e th e devic e dependen t  concept s 

associate d wit h th e desig n an d th e relation s 

among thes e concepts .  I n ou r  test s wit h indexin g 

th e automobil e shoc k absorbe r  w e starte d b y 

focusin g o n th e structur e o f  th e prototyp e 

produce d a t  th e en d o f  th e firs t  conceptua l 

desig n phase .  Th e structur e o f  a  devic e i s 

usuall y easie r  t o identif y tha n othe r  aspects , 

suc h a s th e geometr y o f  th e part s o r  th e 

descriptio n o f  it s  behavior .  W e als o include d 

th e quantitie s associate d wit h th e attribute s o f 

th e device ,  dependenc y link s amon g thes e 

quantities ,  th e mai n decisio n point s an d 

alternativ e considered .  Thes e concept s an d 

link s constitut e wha t  w e cal l  th e devic e 

relate d concep t  mode l  (DR C model) . 

I n th e secon d phase ,  a n "indexer "  describe s 

eac h record .  Durin g thi s conten t  descriptio n 

phase ,  th e followin g question s ar e triggered : 

What  elemen t  o f  th e D R C mode l  i s th e subjec t 

of  thi s informatio n segmen t  (subjec t  selection) ? 

What  i s bein g sai d abou t  thi s subjec t  (topi c 

selection) ? A t  wha t  leve l  o f  detail ? Wha t  i s 

th e med iu m use d t o conve y th e information ? 

The informatio n ca n b e attache d t o differen t 

level s o f  th e subjec t  hierarchy .  Fo r  instance , 

th e conten t  o f  a  segmen t  o f  tex t  detailin g th e 

interaction s betwee n th e part s o f  a  mechanis m 

M ca n b e describe d b y severa l  indexin g 

pattern s o r  "summarized "  b y sayin g tha t  thi s 

tex t  i s abou t  th e topi c descriptio n o f  th e subjec t 

mechanis m M . 

Queryin g 

The query module consists of: 

•  A  questio n formulatio n componen t  i n th e for m 

of  a  graphi c interfac e displayin g th e D R C 
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component s o f  th e mechanica l  assembl y an d th e 

generi c tas k dependen t  vocabulary . 

• A retrieval component which takes as input a 

questio n fro m th e use r  an d matche s i t  t o th e se t 

of  indexin g patterns ,  returnin g a  se t  o f 

references .  Th e retrieve d reference s ar e 

groupe d int o answer-set s o f  n o mor e tha n fiv e 

references .  Th e retrieva l  componen t  use s a  se t 

of  heuristic s t o loose n th e matc h whe n eithe r  n o 

indexin g pattern s exactl y correspon d t o th e 

curren t  questio n o r  th e use r  instruct s Deda l  t o 

retriev e anothe r  answer-set .  Th e retrieva l 

strateg y o f  Deda l  ca n b e summarize d a s 

follows :  give n a  questio n o f  th e for m <topic , 

subject ,  preferre d medium ,  preferre d level-of -

detail> . 

1.  Fin d candidat e indexin g patterns . 

2.  Orde r  th e indexin g pattern s retrieve d b y 

preferre d mediu m an d leve l  o f  detail . 

3.  Ge t  feedbac k fro m th e use r  o n th e relevanc e 

of  th e answers .  I f  a  relevan t  referenc e i s 

retrieve d usin g a  heuristic ,  th e questio n aske d 

by th e syste m i s turne d int o a  ne w index . 

Dedal currently uses fourteen retrieval 

heuristic s t o fin d relate d answer s t o a  question . 

For  instance :  segment s describe d b y concept s 

lik e <decisio n fo r  leve r  material > a n d 

<alternativ e fo r  leve r  material > ar e likel y t o 

be locate d i n nearb y region s o f  th e 

documentation .  Anothe r  heuristi c i s  "look-for -
superpart" :  i f  y 4 i s a  par t  o f  a  mechanis m B , 

informatio n about :  <locatio n o f  A  >  i s hkel y t o 

be foun d i n a  pictur e describin g mechanis m B . 

Othe r  heuristic s reaso n abou t  th e dependencie s 

among th e quantitie s describin g th e device .  Fo r 

instance :  i f  a  questio n i s abou t  rational e fo r  th e 

valu e o f  quantit y  Ql ,  an d Q l  depend s o n Q2 , 

the n loo k fo r  a  segmen t  o f  informatio n 

describin g th e rational e fo r  th e valu e o f  Q2 . 

I f  th e questio n q l  (pag e 3 )  abou t  th e locatio n 

of  th e solenoi d i s pose d t o Deda l  an d i f  n o 
indexin g patter n matche s thi s description . 

Dedal  wil l  activat e th e retrieva l  heuristics .  I n 

thi s example ,  give n tha t  solenoi d i s a  par t  o f 

th e forc e generatin g mechanism ,  t h e 

applicatio n o f  th e "look-for-superpart " 

heuristi c wil l  retriev e th e patter n Ip l  whic h 

referenc e a  recor d showin g a  pictur e o f  thi s 

mechanism : 

Ipl: <topic: description 
subject :  force-generation-mechanis m 

level-of-detail :  configuratio n 
medium:  schem a 

reference :  (record:damper-transcribed -
data-subject-one ,  segment :  2) > 

The reference associated with this pattern is 

th e transcriptio n o f  a  conversatio n betwee n on e 

of  th e origina l  dampe r  designer s an d a n 

enginee r  askin g question s abou t  thi s design .  Th e 

referenc e ha s tw o parts ,  th e recor d nam e an d a n 

E DN pag e wher e th e relevan t  informatio n 

segment  i s located .  I f  a  referenc e i n a n answe r 

set  i s  on-line ,  th e use r  ca n selec t  i t  an d g o 

directl y t o th e pag e usin g th e hypertex t 

facilit y  associate d wit h th e E D N environment . 

• The index refinement component: Each time 

Dedal  use s th e inferenc e mechanis m t o fin d a 

reference ,  th e use r  ha s th e optio n t o validat e 

th e retrieve d reference .  Deda l  the n create s a 

ne w index :  Th e topi c an d th e subject s associate d 

wit h thi s ne w inde x ar e fro m th e curren t 

question ,  th e referenc e o f  thi s ne w inde x i s th e 

validate d reference .  Th e nex t  tim e th e sam e 

quer y i s aske d t o th e system ,  thi s ne w inde x 

wil l  b e retrieve d a s a n exac t  matc h i n th e fis t 

answe r  set .  I n ou r  example .  I f  th e indexin g 

patter n Ip l  i s  validate d b y th e user .  Deda l 

wil l  creat e a  ne w patter n Ip2 : 

Ip2: <topic: location 
subject :  solenoi d 
level-of-detail :  configuration , 
mediu m :  schema , 
reference:(record:damper-transcribed-data -

subject-one „  segment :  2) > 

Next time the same question is asked. Dedal 

wil l  retriev e Ip 2 a s a n exac t  matc h withou t 

callin g th e retrieva l  heuristics .  I n ou r  curren t 

versio n th e ne w description s create d b y th e 

syste m ar e store d i n a  fil e associate d wit h a 

particula r  use r  an d redesig n session . 

Empirica l  Result s 

We conducted an experiment to evaluate the 

abilit y  o f  a n enginee r  t o describ e desig n record s 

usin g ou r  language ,  th e abilit y  o f  a  use r  t o 

formulat e question s t o th e system ,  an d th e 

retrieva l  performanc e o f  Dedal .  A m o n g th e 

question s extracte d fro m th e dampe r  redesig n 

protocol ,  w e selecte d 4 7 question s whos e 
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answer s wer e availabl e i n th e desig n records . 

We aske d th e mechanica l  enginee r  (th e subject ) 

w ho wa s involve d i n th e redesig n pilo t  stud y t o 

formulat e an d submi t  thes e question s t o Dedal . 

The goa l  fo r  Deda l  wa s t o reproduc e th e 

"intelligen t  retrieva l  behavio r  o f  th e expert " 

durin g th e redesig n study .  Th e answer s 

retrieve d b y th e syste m wer e the n rate d b y th e 

subjec t  an d b y th e expert .  W e considere d tw o 

classe s o f  ratings :  relevan t  an d irrelevant . 

Indexing the Damper Design Records: 

Most  dampe r  desig n document s wer e capture d i n 

th e Electroni c Desig n Notebook ,  excep t  fo r  a 

videotap e shovdn g th e operatio n an d testin g o f 

th e origina l  prototype .  O n e o f  th e expert s w h o 

designe d th e dampe r  indexe d th e desig n 

records .  Th e exper t  define d a  "firs t  draft "  o f  a 

damper  mode l  an d the n refine d i t  whil e 

indexin g th e desig n record s b y addin g a  ne w 

subjec t  whe n n o suitabl e concep t  coul d b e foun d 

i n th e D R C model .  Afte r  eac h indexin g session , 

th e exper t  an d a  knowledg e enginee r  reviewe d 

th e ne w concept s adde d durin g th e sessio n an d 

decide d h o w t o incorporat e the m i n th e 

damper  model . 

An averag e o f  4  minute s wa s neede d t o inde x 

an E D N pag e o f  th e dampe r  requiremen t  report . 

The tim e wa s les s fo r  th e appendi x page s 

whic h wer e mainl y article s an d manufacturin g 

catalogu e information .  Indexin g th e videotap e 

transcriptio n o f  th e conversatio n a m o n g 

designer s require d abou t  2  minute s pe r  E D N 

page .  I t  shoul d b e note d tha t  th e informatio n 

i n th e record s wa s fanulia r  t o th e expert . 

Ability to formulate questions in DedaL' 

Of  th e 4 7 question s asked ,  onl y 7  ha d t o b e 

reformulate d becaus e th e use r  wa s unsur e o f 

whic h subjec t  t o select .  Thi s wa s th e cas e fo r 

th e extracte d questio n "Wha t  di d the y (th e 

designers )  d o t o limi t  th e hea t  dissipatio n 

comin g fro m th e solenoid? "  Thi s wa s firs t 

translate d t o "Wha t  i s th e isolatio n o f  th e 

solenoid? "  bu t  isolatio n wa s no t  i n th e model . 

The use r  the n switche d t o "Wha t  i s th e 

materia l  o f  th e solenoi d shaft? "  an d th e 

syste m wa s the n abl e t o retriev e a  se t  o f 

references . 

Retrieval Performance 

The subjec t  aske d 4 7 questions .  Deda l  returne d 

a relevan t  answe r  i n th e firs t  answe r  se t  fo r  3 7 

of  thos e questions .  Fo r  6  question s th e subjec t 

had t o as k fo r  mor e informatio n t o fin d a  goo d 

answer ,  an d fo r  4  question s th e exper t  coul d fin d 

a bette r  answe r  i n th e desig n record s tha n th e 

one s retrieve d b y Dedal .  Tabl e 1  summarize s 

thes e results . 

subject expert 

relevant-lst-answer-set 37 36 

relevant-other-answer-set s 6  7 

relevant-answer-not-retrieve d 4  4 

rate d question s ^  4 7 

%-of-question-answere d .9 1 .  9 1 

Table 1: Retrieval Performance 

The jjercent of relevant answers in each answer 

set  wa s estimate d t o b e 7 1 % b y th e exper t  an d 

onl y 6 2 % b y th e subjec t  fo r  th e sam e question s 

an d th e sam e reference s retrieved .  Reason s 

w hy irrelevan t  reference s wer e retrieve d 

include :  incorrec t  questio n formulation ,  ba d 

informatio n description ,  overgeneralizatio n o f 

th e retrieva l  heuristics .  I n som e case s 

irrelevan t  reference s referre d t o relevan t 

informatio n previousl y retrieve d an d therefor e 

wer e n o anymor e interestin g t o th e user . 

Althoug h th e number s reporte d i n Tabl e 1  ar e 

th e sam e fo r  th e subjec t  an d th e expert ,  i t  i s 

interestin g t o not e tha t  i n man y case s th e exper t 

and th e subjec t  disagree d o n whic h reference s 

wer e relevant .  Th e mai n sourc e fo r  thi s 

differenc e i n appreciatio n i s relate d t o th e 

"context "  dependenc e attache d t o th e notio n o f 

relevan t  answer s (Graesse r  85) .  Thi s mean s 

tha t  th e relevanc e o f  th e answer s retrieve d 

depend s o n othe r  contextua l  element s tha n th e 

one s include d i n th e questio n formulation . 

Additiona l  contextua l  element s tha t  coul d com e 

int o pla y are :  th e previou s question s aske d an d 

th e proble m goa l  (i n th e contex t  o f  a  redesig n 

problem ,  hig h leve l  goal s coul d b e identified) . 

Conc lus io n 

Our system uses a model of the artifact being 

designe d an d o f  th e desig n proces s t o describ e 

th e conten t  an d th e for m o f  desig n it\formatio n 

and t o formulat e querie s t o th e system .  Mor e 

experimentatio n i s neede d t o evaluat e Dedal . 

However ,  ou r  preliminar y result s ten d t o sho w 

that :  (1 )  Th e analysi s o f  th e designer' s 
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information-seekin g behavio r  i s a  relevan t 

way o f  identifyin g a  vocabular y t o describ e 

desig n documents ,  (2 )  usin g thes e description s t o 

inde x desig n record s lea d t o goo d infornnatio n 

retrieva l  performance ,  an d (3 )  a  use r  ha s bee n 

abl e t o us e ou r  languag e t o formulat e querie s 

abou t  th e origina l  dampe r  desig n i n th e contex t 

of  a  redesig n task . 

Thi s typ e o f  conceptua l  indexin g i s performe d 

interactivel y wit h a  human .  Thi s raise s 

question s abou t  wh o shoul d inde x th e records , 

what  hi s leve l  o f  expertis e shoul d be ,  an d 

when indexin g shoul d tak e place .  I t  i s 

interestin g t o not e tha t  indexin g tim e ca n b e 

broke n int o thre e tim e segments :  a  tim e T l  t o 

understan d th e informatio n i n th e record ,  T 2 t o 

selec t  th e prope r  concept s t o describ e th e 

informatio n an d T 3 t o creat e th e inde x i n 

Dedal .  I f  indexin g i s performe d b y a  use r 

familia r  wit h th e record s an d shortl y afte r 

the y hav e bee n generate d T l  wil l  b e 

minimized .  I f  indexin g i s performe d b y a 

knowledg e enginee r  familia r  wit h modelin g 

technique s T 2 migh t  b e shortened .  W e ar e 

currentl y investigatin g thes e question s 

We ar e considerin g tw o way s t o alleviat e th e 

inde x acquisitio n burden .  Th e firs t  i s  t o 

integrat e th e indexin g phas e wit h th e desig n 

proces s t o hel p designer s generat e th e desig n 

documentatio n a s i n (Russel l  89) .  Th e secon d i s 

t o investigat e furthe r  th e us e o f  incrementa l 
question-base d indexin g technique s (Mabogunj e 

90)  wher e th e question s aske d b y a  designe r  ar e 

use d t o creat e ne w indices .  Thi s i s facilitate d 

by ou r  assumptio n tha t  th e quer y languag e an d 

th e informatio n descriptio n languag e ca n us e 

th e sam e vocabular y an d hav e simila r 

representations . 
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