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j u s t i f i e d  on a p r i o r i t y  of need and indigenous appmaich basis, 

Indeed, i f  such articulated subsystems far providing i n f o m a t i o n  

exchange were developed, w e  might view the total of sack systems 

ab some form of t ime-sharing, on-l ine system which may t end  t o  be 

i n t e g r a t e d  at sonre B w t e l r  t8me through execut ive  progrms and 

o t h e ~  i n t e g r a t i n g  devices.  

H a m r  tkerefoze, pleased  about d i s t i n c t i o n s  i n  s p p ~ o o c h ,  

Indeed, P hope @he System Dsvelopment Corporation i n  i t a  work ion. 

t h e  Department of Housing and Urban Development w i l l  recognZae 

d i f f e r e n c e s  i n  local needs embedded i n  d i f f e r e n t  Hoca?li%od 

env imnaen t s  so as to incorpora te  these vtltBin the gene ra l  

requirements fer f e d e r a l  admin i s t r a t ion  of housing and urban 

development program, The concspt 0f %rb:ta~l1 OkservatozieW as 

proposed by TndsP-Bxxetary Wood fo r  developfng srtbsyata~a ..my- be 

%r u s e f u l l  approa,eh to urban ~"e~~arcph. Expesience with local 

needs can *hen be i n t e g r a t e d  i n t o  ai more meaningful t o t a l  system. 

It is important Lo take advzntage of d&vess2.fisd ~~rpe5 .3330 ,  . 

_u 

i n  developing informatiou-systems. 

Obviously t h e m  are camon psobleins which are d i f f i c u l t  and 

expensive t o  so lve ,  

Them are at least three (3) wmmon p s o b l e a n - s m ~  which are? 

i d e n t i f i a b l e  and about which s h a r i n g  of knowledge is e s s e n t i a l :  

3,  A communication problem 

2, A p a t t e r n  matching problem 

3 , An o rgan iza t iona l  problem 
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Because data to be sought i n  urban information exchange are 

exogenous t o  any given r e t r i e v a l  system, there me communication 

problems. The daka t o  be sought must be described, St is not  the 

cI--3 data w e  are worried about here, 

the  data which I s  the  problem, Mechanisms must b@, there 

sough% to  aid i n  the process  of s e l e c t i n g ,  includlbrrg mechanisms 

for t r a n s l a t i n g ,  t o  provide adequate _uI- desc r tp t ions ,  This is the  

communication problem, 

Bathes it is a d e s c r i p t i o n  of 

This  - d e s c r i p t i o n  mus t  be snatched wi th  t h e  s e l e c t i o n  sf 

-.I_- reXeva.n% data.. 

and there is poasibse uncertainky and error i n  d e s c r i p t i o n  of 

In. t h i s  matching, there is need t o  & f i n e  relevancy 

requests and data stored, 

%'he prob%ma c1F organ iza t ion  is e s s e n t i a l l y  a technoPogical 

and economic one, For it i s  hardly economic to scan  every i t e m  

i n  order t o  reach a 6ccfs ion  p o i n t  as t o  relevancy i n  accordance 

w i t h  t he  descriptors. The answer t o  this problem Pies i n  so 

s t r u c t u r i n g  a f i l e  as t o  provide indexing mechanisms and 

in te rmedia te  measures of match much less sophisticated than  the  

u l t i m a t e  measure of relevancy. 

Size of f i l e ,  r e sponw time, degree o f  s e l e c t % u i t y  and accuracy 

of response all i n t e r a c t  i n  t h e  problem of organiza t ion ,  

I recaPZ t h e  i n i t i a l  stages in t h e  development of proJect 

Urbandoc. The project direc.t;or asked for a meeting of urban 

p lanners ,  

around a table and t h r e w  o u t  wor'a which described the  materfal 

in which p lanne r s  might be i n t ezes t ed .  hfere w a s  a most n a t u r a l  

A group of u s  m e t  i n  our s t u d i o  at KYU where w e  sa t  

way t o  begin our  man-machine i n t e r a c t i o n ,  B u t  I remember my 

d i s s a t i s f a c t i o n  a t  &he Pack of c o n t r o l s  i n  so lv ing  the  prob.li?m 



of comaunication. 

VJhi’llc h e u r i s t i c a l l y  acceptable, lack of formal att;ack made 

m e  uneonfortable,  3n oubaequent rmsetlngs of $hi@ group i n t e r e s t e d  

i n  t h i s  project, ii refte~a%ed my concena Over the unstpuc-kumd, 

Irrkaitive attack aads on tb @2QbkIl Of COlWV..lniCat&QZl, 

project has made s i g a 3 f f c a n t  progress s i n c e  tklose early attempts 

i n  uncovering $he ittBr6.-structwe, 

Be know that  t h e  conncnication prob”am can be broken i n t o  

E Q U ~  (4) pzrts: 

IF A - vocabuhsp--of -- descriptors muse be deffnedl, 

2. A network of  i n t e w e l s t i o n s h i p s  zdequa-Ge to the weds of 

t r a n s l a t i o n  must be ZeP5ned, 

3, H?;en;s must th.emse8aree be e$mctured in$o foxmats and f ie lds  

and thea described i n  the vaczlbulary. 

4, Descriptam must ~pzovidz for many lem?,a of pettern 

matching 

What w e  w9re doing I n  that  stud3.0 was t o  provide t h e  raw 

material which would have t o  be p , - ~ ~ e s ~ e d  i n t o  -tams we would have 

t o  reduce to descsfp lo~s  recognized by and acceptable t o  the . a .  

computer, On these bases a glossary of terms thus acceptable 
I would be developedc Thio rnztching of descriptors from t h e .  - h. 

pro fes s ion  with t he  terms the computer can accept mer s t h e  f P r s t  

s i g n i f i c a n t  p o t e n t i a l  leakage f n  t h e  r e t r i e v a l  sys$kc3mo Thfs 

leakage must become measurable i f  uptoward loss is not  to ensue. 

Techniques for measuring enn be shared expeiaPBy when applied to 

t h e  wane information base, Probabi l f ty  models arg,thorefore, 

useful and other lessc Prmx ’?-z,:?G?:’I‘‘ , *. ,u3 t:2*3i22: . 



The terms of the g los sa ry  of machine acceptable terns must next 

s o m e h o w ,  i n  any r e l a t i v e l y  sophfstieated system, be linked t o  each 

other, Generic and "degreett of a s s o c i a t i o n  r e l a t i o n s  m u s t  be 

es t ab l f shed .  Th i s  is a matkematical pa-ocessing, A hierarchical 

c l a s s i f i c a t i o n  system is t h e  key to a r fc  l ink ,  Bu t  u s u a l l y  

a given ternq has  more than  one other term more gene ra l  corresponding 

to it. LatDicf! $theory i s  u s e f u l  here, 

The underlying lat t ice s t r u c t u r e  becomes a means for d e f i n i n g  

terms and for exploding them, This network of i n t e r r e l a t i o n s h i p s  

between the  rich 

formal$xed, s t r u c t u r e d  vocabulary of the  computer mus ty the re fo re ,  

be b i d  bare t o  communicate w i t h  m a x i m u m  e f fec t%veness ,  In  urban 

information exchange, eoaperative efforts i n  these areas and these 

d i r e c t i o n s  should be possible. 

vocabulary sf t h e  exogenous user and the  more 

The r e l a t i o n s h i p  between t h e s e  i t e m s  and their  u s e  is 

detepmined by t h e  number-of &fined formats, t h e  f i e l d s  of data 

d e s c r i p t o r s  w i th in  each, t h e  number of va lues  acceptable t o  a given 

f i e l d ,  t h e  degree t o  which a given f i e l d  is repeatable and t h e  v i .  

number of ICI) roles which each f3ield is assigned,  

F i n a l l y ,  t he  l e v e l  of d e s c r i p t i o n  must  be d i s t tngu i shed ,  The 

a p p l i c a t i o n  of mathematical Ilattice theory is t h e  f i r s t  s t r u c t u r e d  

or formal process ing  of t h e  data, These formal r e l a t i o n s ,  as w i t h  

the  case of languages i n  data p r ~ c e s s i n g  can be established w i t h  

respect t o  a specific u s e r  or problem o r i e n t a t i o n ,  Hence, a 

sharalng here would be desirable, 

c o n s t i t u t e s  another  area for  m u t u a l  attack, POT there must be a 

success ion  gf screenings  i n  accordance w i t h  rules for matching, 

The pattern-matching problems 

each s c r e e n  f i n e r  t h a n  the othey, 



Pn a f i e l d  l i k e  urban affairs, t h e  f i les of data a30 large 

and vocabulary %cs eompBex, Fur ther ,  do t o  t h e  richnekss of approach 

and i n t e r e s t ,  there is less formalLaation or s p e c i f i c a t i o n  to t h e  

descr i p t  ion8 , 
With such extens ive  requirements imposed on i e v a l ,  it 

becoma too expensive t o  apply soph i s t i ca t ed  screening devices  to 

every f i le Itep. However, a succession of sc reens  is necessary,  
_I_ 

Thus screening  of wof~ds, phrases, and syirtactic r e l a t i o n s  

i n  that order becomes t h e  basis for l i n k i n g  the oueside d e s c r i p t o r s  

t o  the system d a t a  base, 

The c h a r a c t e r i s t i c s  of urban fnformation sys tems t h u s  detscribed 

result i n  error, i n  the fact t h a t  a3131 descr ipkive  data can not be 

included,  and in t h e  fact that s i g n i f i c a n t  i n t e r r e l a l i o n s  among 

descriptors may be missed. 

_a 

EIence, weigbts may have t o  be introduced into the  measures  of 

degree of match, D%fficulty OS t h e  p a t t e r n  matching gsoblems may 

than be 

1. 

2. 

3, 

4, 

5* 

sumariaed as fo-llows: 

A sucoession of measures of degree of match must be 

provided 1 

These must accommodate l ike l ihood  of emor i n  desc r ip t ion ,  

They mcet recognfze the likelihood of rejectipg i t e m s  

wanted, 

They must also accommodate desired i n t e r r e l a t i o n s h i p s  

among i t e m s  described by t h e  glossary, 

They must be e f f i c i e n t  ansofar as process ing  t i m e  Ls 

concerned, 

A 1 1  user oriented urban affsirs researchers face these problems 

I n  r e t r i e v a l ,  whethen' sys tems are or are not computerized, 



Another shared problem i n  the o rgan iza t ion  of a s h a r i n g  o f  

urban research i n  a r e t r i e v a l  system is f i l e  organizat ion.  

r e s p e c t s ,  a l l  prev ious  cons ide ra t ions  are embodied i n  t h e  way t h e  

data f i les  are organiz;ed, Required response t i m e ,  degree of 

required r e l i a b i l i t y ,  va lue  of information retri st are 

criteria for development of any P i l e  oSganization, 

information excbqnge, there are d i f f e r e n c e s  i n  t h e  answers t o  t h e s e  

questioas,degeadSng upon t h e  particular system and its u s e  and users .  

For each system, a specific answer t o  t h e  fol lowing ques t ions  must  

be developed: 

In mme 

I n  urban affairs 

1, What is the r e l a t i o n  between t h e  vaXue of t h e  system and 

on88 time t o  t h e  user?  

2. What is the  r e l a t i o n s h i p  beeween the  cost of bu i ld ing  i n  

r e l i a b i l i t y  t o  t h e  value of t h e  Onformation t o  t h e  u s e r ?  

3, Yhat is the  r e l a t i o n s h i p  between t h e  v a l u e  of an information 

system and t h e  measure of information? 

The value  of an urban information system to  a u s e r  is a 

func t ion  ole t i m e ,  cost, and measurement of t h e  information t h a t  

can be provided for a specific p o l i c y ,  ope ra t ing  02 e v a l u a t i o n a l  

purpose, It may be assumed t h a t  the va lue  of t h e  d e c i s i o n i b  a base 

fwb @dg$ngthe value  of a system, But t he  va lue  of the  dec i s ion  

can be g o t t e n  at least i n  par$ from t h e  amount of information upon 

which it is baaed, f P  we may assume thq t  at  least the va lue  of a 

d e c i s i o n  i s  a func t ion  of t h e  atllounf o f  Snformation OP which it is 

based, we can begin g e t t i n g  some i n s i g h t s  i n t o  how much we are 

w i l l i n g  t o  pay for  such a system i n  any given case, 

It i s  important t o  mote t h a t  these problems exis t  as much i n  

t h e  establllshment 09 syeh i n s t i t u t i o n @  as data banks fior numeric 
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procedures. Even here d i r e c t i o n s  change; conten t  i d e n t i f i c a t i o n  

is being transformed by the research processing,  

The long t i m e  s u s t a i n e d  character of such research and t h e  

h i s t o r i c a l  development of ' i n s t i t u t i o n s  able t o  cope w i t h  : 

h g  P A  r e s u l t  i n  gre&*,er e f f e c t i v e n e s s  of inform 

exchange, A s imple t r a n s p o s i t i o n  of these i n s t i t u t i o n s  t o  urban 

affairs i a  dangerous,, Research i n  urban affairs  i s  t h e  baby of 

research e f f o r t s .  The research process  itsti7lf here hould not be 

ex tens ive ly  burdened by cont inous need fo r  r e p o r t i n g  and 

adminis t ra t ion ,  ?#here r e p o r t s  t o  funding agencies  must  be 

developed t o  account for expendi tures ,  eva lua t ion  and appropr i a t ion ,  

such r e p o r t s  may be used as data sourcess  

b u i l t  i n t o  cu r ren t  systems for information exchange where poss ib le ,  

But g r e a t e r  efforts must  be developed to reduce admin i s t r a t ive  

s t eps .  P r i n c i p a l  i n v e s t i g a t o r s  who may change i n  t h e  course 0% 

t h e  research, usua l ly  report t o  c e n t r a l  admin i s t r a t ions  which 

might be sources for informatian,  Every Univers i ty ,  for  example, 

issues p u b l i c a t i o n s  on research efforts, 

These e s s e n t i a l l y  a m  . 

There is a growing f i e l d  of research admin i s t r a t ion  which can 

consume va luab le  research t i m e  and t a l e n t  un le s s  its Pogrithemic 

growth is; stopped. 

Means for avoiding i n t r u s i o n  uponireeearch time and manpower 

may l ie i n  t h e  devGIpment of a specialized f i e l d  of r e sea rch  

adminis t ra t ion ,  Reports can be computerized. Bu t  such 

s p e c i a l i z a t i o n  can r e s u l t  i n  e f f i c i e n c y  and economy only  where t h e  

overhead costs involved can be sus t a ined  by a large male program 

of research. 
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of research. Th i s  may mean t h a t ,  u rdc r tuna te ly ,  t h e  "business of 

research i s  a decreas ing  cos3 industry." Under t h i s  formula, 

research g r a n t s  are concentrated An safrected insLA$u31Cns6 

This  $e aEfo r tuna t s  s i n c e  the hunran system remains t h e  

"kst" means to obtaPn a n s m r s ,  provided the i n t e l l i g e n c e  system 

can be organized t o  combine t h e  optincum man-machine components, 

The emerging sc i ence  02 Synnoesis may c o n t r i b u t e  t o  our handling 

of t h i s  systeml, Regardless of developments i n  that  f i e l d ,  however, 

P feel tha t  a minimum ca l l  on reseamhers t i m e  for Pepor t ing  and 

admin i s t r a t ion  should be an important cri&esia i n  the development 

of urban information exchange programs, 

of input have t o  be c a r e f u l l y  evaluated.  Queat isnnaises ,  forms, 

and procedures for  i d e n t i f y i n g  and  c o l l e c t i n g  and c o l l a t i n g  

research may be eorvenien t  means for obta infng  input ,  But 

En t h i s  l i g h t  souz?ces 

minimizing and concent ra t ing  sources even if t h i s  means ob ta in ing  

information i n d i r e c t l y ,  and shor ten ing ,  c l a r i f y i n g  and s impl i fy ing  

forms can reduce t i m e  i n t e r v a l s  for  ob ta in ing  such information, 

Computerizing information coUectiorn and disseminat ion through 

on-line systems must be developed, These might be organized 

as publ ic  u t i l i t i e s  t h u s  becoming e x t e r n a l  economies i n  research 

j,nfasaa$foa processing,  

Ht should  be clear that  H am speaking as a researcher who has 

been subjected t o  countXess demands on my own t i m e  i n  t h e  

admin i s t r a t ion  of research programs, 

On the o-kher hand, as a researcher in search of information,  

I obviously applaud and encourage thos seeking t o  enhance, 

encouleage and make more e f f i c i e n t  and e f f e c t i v e  information 

exchange 6 



Informat ion SYSteia conprehensiveness , integration and 

unification stre not t h e  only es*iteriar for effective e 

chief aims, 

"Chsbage in-garbage out'' rema9ns a dicta to be heeded by 

those bslildfng urban information exchange systemso 


