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The National Research Co uncil was es tabl is hed by the Na tiona l Academy 
o f  Sciences in 1916 to a ssocia te the broad communi ty o f  science and 

t echnology wi tn tne Aca dem y ' s p ur pos es of fur th erin g knowl edge and o f  
adv is ing th e federal gov ernment . The Counci l  opera tes i n  accordanc e 
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scient� fic and engineering comm un i ties . It is a dminis tered joi n tl y  by 
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Academy of Engineer i ng and th e Ins t i tute of Me dic ine wer e es tabl i shed 
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Th e s ympo sium and the preparation and d is tr ibution o f  the s e  
proceedings wer e  s uppo r ted under Purchas e Ord er NBHONAGE88H4, and its 

Amendment, between the Nat ional Bureau o f  Standards and th e National 
Academy of Sciences. 
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PREFACE 

In the past two decades the appl icat ion of e lectron ics and 
compu ter s  has been largely d i rected to spec ial i zed in formation 
sys tems , large te lecommun icat ions ne twor k s , and au toma ted i ndustr ial 
processes . Advances in microelec tronic technolog ies have increased 
the product ivi ty ,  e f f iciency , and re spon s i veness of  bank i ng , 
manufac tur i ng , health care , and mi l i tary de fense . But , even though 
speed , convenience , and adaptabi l i ty are e ssential to informat ion 
hand l i ng in bus iness , the off ice has rema ined in the mai n  untouched by 
the mic roe lectronics revolut ion . For yea r s  the only machine ry off ice 
wor kers  used to improve the ir  produc tivity inc luded the telephone , 
e lect r ic typew r i te r , and photocop ie r . Now the ind ividual compute r 
terminal , the e lectronic message system , the lase r pr inter , and 
several other innovat ions in hardwa re and sof tware are br i ng ing about 
the "office of the future . "  

The concept has many components and con f igurat ions --d ifferent 
ones for d i ffe rent need s . The end result is  a lways the same : a 
modern i zed off ice system tha t is  more e f f ic ient and more product ive . 
Wh i le produc t i v i ty in the factory has inc reased by more than 80 
percent in the las t  10 years  and on the farm by some 300 percent in 
the same per iod , off ice productivity is up by less than 3 pe rcent i n  
the decade . Th e  comparat ively low increase may b e  due , in par t  at  
least , to the re lat i vely slow int roduct ion of ava i lable 
mic roe lec tron ic technolog ies . Moreover , the abi l i ty of cur rent off ice 
components to oper a te as a sys tem and be tween off ice systems has been 
impa i red by a lack of compatibi l i ty and integ r a t ion among the 
components from va r ious suppl i er s . Th is  problem appears to exist 
between off ice automat ion equ ipment and data bases that are ma inta ined 
in large -sca le da ta proce s s i ng sys tems . 

Recogn i z ing the impor tance of stimula ting the use and 
standa r d i z a t ion of off ice automa t ion to increase productivity in the 
fede r a l  gove rnment , the Na t ional Bureau of Standards a sked the 
Nationa l Re search Counc i l ' s  Boa rd on Telecommunications -computer 
Applicat ions to organ i z e  and conduct a sympos ium on the prospects and 
problems of the e lectron ic o f f ice . 

Accord ing ly , the Board invi ted a he te roge nous group of exper ts on 
off ice commun icat ions to speak about d iffe rent a spects of  the new 
technolog ies at an open for um . Th i s  took place July 2 3 , 1980 ,  in the 
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Aud i tori um of the Na t iona l Academy of Sciences in Wash ing ton , D . C . , 
and was attended by some 150 people . Th is  publ icat ion consi sts of the 
paper s  delive r ed dur ing the sympos ium and the publ ic d i scuss ion tha t 
fol lowed the presentat ions. 
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W ELCOME 

Lo ui s T .  Rader 
Univ er si ty of Virginia 

Goo d morning . My name i s  Lou i s  Rad er . I wan t to welcome you 

to thi s sympo sium on behal f of the Na tional Re search Counc il . Thi s i s  
one o f  a ser ie s  o f  publ i c  forums run by the Board o n  Telecommun ica t ion s 

-Computer Appl i ca tions o f  th e Na t ional Re search Counc il . 

On Boar ds such a s  th ese , we have volun te er s  from indu stry , 
from academia , from non -pro fi t organization s  who work to he lp the 
federal governmen t do a be t ter job of applying technology . 

For e xampl e, we currently have three area s  in which we a r e  

workin g: wi th the In ternal R evenue Serv i c e  t o  modernize i t s  tax 
proce ssing sys t em ,  and I might say par en the t ically tha t mo st peopl e in 
the coun try are no t in favor of h el p ing them but they are sti ll our 

tax do l lar s.  We are working w i th the Po stal Servic e on plans for 
e l ec tronic ma i l . We are working with the Air Forc e  to improve their 

worldwide computerized admini stra t i v e  support syst em .  

Now , thi s Sympo sium o n  In tegra ted Compu t er -Based Offic e  
Sys tems i s  s upported through th e good o ffice s o f  the Nat ional Bur eau 

of Stan dard s who supplied the nece ssary funds,  al though we did th e 

planning . Jim Bur rough s,  who i s  d i rec tor o f  the In st i tute for 

Comp uter Scienc e and Technology of the Nat ional Bureau , will be wi th 
us thi s afternoon . 

To s tart the Sympo sium thi s  morn ing I would l ike to turn the 

mee t ing over to Dr . Lick l i d er , a very unusual profe ssor who i s  
pro fessor o f  el ec t r ical engineering and compu ter scienc e a t  the 

Massachu setts In st i tute of Technology . He is al so the Deputy Chairman 
of our Board and he i s  the Sympo sium Chairman . For tho se o f  you who 
worry about whe ther we wi ll  qui t  at fiv e o ' clock , Dr . Lickl ider is 
wi ll ing to take wagers at  a dollar a minu te , so tha t I think you can 
be qui te sure that even though h e  i s  a pro fessor , that this me eting 
wil l  end on t ime . So , we turn i t  over to Dr . Lickl ider . 
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INTRODUCTION 

J. c. R .  Li ck l ider 
Ma ssachu setts Inst i t u t e  o f  Technology 

Thank s v ery much , Lou , and welcome all of you to what jus t  
could b e  a very impor tan t sympo sium becau se we hav e a technology tha t 

is improving in cost e ffec t i veness a t  a rat e something l ike double 
every two year s. W e  have a country that ha s got ten so dee ply into 
serv ices that servic es and informa t ion account for mor e  than hal f  the 
gro ss nat ional produc t ,  and the figure is sti l l  r ising; and we haven ' t 
learn ed to be e ffic ient in work ing with informa t ion or in providing 
serv ic es. 

OUr great claim to fame was to dev elop a real ski l l , a real 
expert ise at  farming t ne ground and manu facturing stuff out o f  solid 

me tal . We got pretty e fficient at  that and showed the world how to 
run a country . Now , in my v iew at lea st , we are showing the world how 

d ifficul t it i s  to get on top of the informa t ion bu sine ss. So , par t  

of our opportunity i s  t o  get in there and d o  w i th i n forma t ion some o f  

the magic that w e  learn ed t o  d o  wi th things.  W e  have a technology 

that is ju st k nocking on the door saying , "Hey , I am very e fficien t . 
I am capable • .  I am not ju st for number s .  I a m  a gen eral informa tion 
proces sing technology . Why don ' t  you ge t on the ball and put me to 
work and get going aga in ?" 

We l l , tha t is one o f  the theme s,  in my view , o f  this morning . 
It i s  th e theme o f  produc t iv ity , o f  co st effect iv ene ss,  o f  e fficiency , 

of do ing things r ight in th e informa t ion sec tor . 

There is ano ther theme that i s  a close second and in many eye s 
comes b efor e  tha t . It  is that work t end s to b e  -- especially 
effic ient , h ighly rout inized work humdrum , unrewarding , 
un in t eres t in g  and machines thre a t en from some pers pec t iv e s  to r educe 

the amount o f  it availabl e  for people to do . In short ,  there is a 

whole qual it y  o f  l i fe iss u e  in thi s, e sp ecial l y  sinc e mor e  than hal f  
th e peopl e  work in o ffic es and the big prospec t  now for the next ten , 

fift een year s i s  that informat ion technology wil l  do something about 
o ffic es.  So , we ought to be th inking about - Wha t will i t  do? Wi ll 

there be substan t ial reorganization ? Wil l  the na ture o f  jobs and 
human rela tionships in side o ffice s change,  or wi l l  this ju st be 
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ano ther th ing, l ike bringing the el ec tr ic t ypewri ter into th e o ffice ? 

I surel y  think not the la t t er .  I think th ere i s  a revolut ion to be 
had . 

I hav e had this fantas t ic e xperi ence now, s inc e th e lat e 

' 50 ' s ,  o f  s it t i ng at a compu ter conso l e  sev eral hours a da y and I know 

tha t i t  can be absolutely fasc ina ting . It i s ,  at l east for me and for 

a lot o f  people I know , in fac t almost everybody I know up at 
Cambr idge who has the opportun i t y , finds i t  exc i ting . It changes 
ca reers . Peo ple who s tart o ff thinking they ar e jus t  go ing to l earn 
about the compu t er in order to use it in a par t icular task -- wel l , I 
might a s  well be p ersonal about this .  I was a p sychol ogi st . I wa s 

mak ing mod el s  o f  th e aud i tory s ys tems , tr y i n g  to figure out r ea l l y  how 
hearing work s. And the mod el s  got a l i t tl e mor e  compl ica t ed than 

woul d  fit on the back of an envelope and they certainl y were not 

amenabl e to conv entional ma thema t ical e xpression . It was obviou s  to 
me I had to know about compu t ers to do compu t er model ing . And , I have 
n ever �o t t en back . The compu t er field ha s jus t  been mor e  fasc ina t ing 
than th e mod el ing of hearing . Tha t ha s happen ed to a lot of peopl e I 
know . I think it is going to happen to a lot o f  people i n  o ffic es . 

The y are going to sa y ,  "Oh , I am a subs tan t ive o ffice person 
and I just  happ en to be br ight and unders tan d what is happen ing here. 
I wi ll  ju st l earn a l i ttl e abou t the compu ter so I can put i t  to work 

in our o ffic e". I sus p ec t  that a lot of those peopl e wi ll  be saying 
after fiv e years , "Go sh ,  I don ' t  know wh eth er I am a subs tant ive 
professional in th e insurance bus i n es s  or whe ther I am a compu ter 

pro fes siona l " .  I think ther e  are going to be a lot of peopl e who ar e 

bo th . 

So ,  th e second th eme ha s go t something to do with qual i ty o f  

l ife, wi th invol v ement , with how t o  mak e jobs e xc i ti ng, i n t er es t i ng , 
a s  wel l  as effi c i en t  and productiv e .  And i t  inc lud es th e organizat ion 
o f  the things we call o ffic es,  wha t th ey are l ike , what th e car eer 
paths , wha t the sk il l s, wha t th e tasks are.  

Now , t h er e  is a third theme which has go t to do w i t h  pu t t i ng 
the technology to work to do something about produc tiv i t y  and qual i ty 
of l ife in o ffic es.  What I see i s  k ind o f  a confl ic t  between top down 
planning and th e natural , Amer ican , market -driven , bot tom-up 

proc edure . Here is a word processor that looks promising, l et us buy 

a few and s ee wha t happen s. Ah, h er e  i s  an elec tronic message sy stem 
for sal e  or rent or lease , let us get i nto that and s ee what happen s. 
Oh , yeah , we have got to have data management so we wi l l  ge t a data 

managemen t  sy stem . Then ,  a coupl e of year s later , scratching th e 
head , go sh , I wish that wh en I typed thi s l e tter in  th e word 
proces sing system it would fi t somehow into th e elec tronic mes sage 

sys t em and when I ge t me ssage s I could put th em into a data managemen t  
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s ys tem ,  but no th i n g  wor ks . Nothing art iculates , bes i des which , I have 

e qu i pmen t from four manufacturers and they obviou s l y  di dn't get 
toge ther . They are pure from an anti -tru s t  point o f  view . 

This is a third theme that jus t  seems t remendousl y  important 

to me . We are obv iously doing this pre t ty much from the bot tom up  i f 
you look a t  the cou try as a whole . Companies in the o f fice automation 
bus iness , ins ist  the y  are provi ding integra te d sys tems for o ffice wor k 
and are plann ing from the top down . But , the top do wn planning is 

within cor pora tions tha t are in the business o f  seeing the s tu ff .  It 

is not nat ionw i de , it is  not government-w i de . A real con fl i c t ,  almo s t  

a na tiona l pre di lec tion t o  unplanne d bubbl ing u p  from the bot tom . If  
we  are goi n g  to go blasti ng o f f  into the future w i th goals o f  
increase d efficiency a n d  e ffec tiveness let u s  figure o u t  what we are 

goi ng to do firs t an d then do i t .  

So , maybe i n  our discussion to day , there wil l  be some germs o f  
plann i ng .  Who knows ? 

We absolutely di dn ' t  wan t to get into this by saying , let us 

invi te ten corporations who manu fac ture stuff and come give you ten 
technology push tal ks abou t ho w great it i s  going to be . At firs t ,  we 
thought ,  "Let us not have any ven dors .  Let us jus t  have people wh o 

are trying to use i t . Let us tal k about the users ' problems ". But 

that is not balance d ei ther . We wan t  to have a kin d  o f  balance d 
discuss ion . 

We are going to have some ins igh t  from the corpora tions who 

are rea l l y  tr ying to make avai lable s t u ff that wil l  improve o ffices . 
We are going to have some from companies and a government agenc y  or an 
organization tha t  is tr ying to use i t .  

To s tart o ff, we are going to have a univer s i t y  pro fessor who 

has been consul ting w i th a lot o f  these companies and with the 
government and who has been doi ng research . I know him wel l , he's in  
the  next o ffice to me a t  MIT , Mi ke Hammer . 
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THE OFF ICE AS A S YS TEM 

Michae l Hamme r 
Massachu se tts I n s t i t u te o f  Techno logy 

Dr . Lic k l ider , in h i s  ope n i ng r emar k s ,  has iden t i f ied a large 
n umbe r of  impor tant top i c s  tha t s hou ld be covered today . I have t he 
advan tage , be i ng the f i r s t  speake r , o f  ge t t i ng to address  all  the easy 
ones a nd lea v i ng o ther people to add ress the d i f f ic u l t  one s . 

Wha t I wan t to do today i s  talk  abou t an approach to o f f ice 
au tomat ion . Of f ice a utoma t ion is a buz z  ph r a se , an adve r t i s i ng 
slogan , tha t we see i n  the tr ade pr e s s  and the popu lar  pr e s s . O f f ice 
a u tomat ion has also become a whole new i ndu s t r y  and the r e  are a 
var i e ty of approaches to i t .  One approach i s  bas ically TOm Swi f t  and 
his e lec t ron ic o f f ice : the idea that you can go i nto an o f f ice , see 
somebody pound i ng a k eyboard , and by g 1v 1 ng t hem a keyboard w i th 
a u toma t ic t ransmi ss ion make the i r  wor k  be t te r . Th i s  i s  a v iew tha t 
technolog ical ma r ve l s  somehow mag ica l l y  make eve r y i ng be tte r . A v i ew 
that if we can replace pape r w i th e lec t ron ics , then ipso facto i t  mu s t  
be a n  improvemen t .  We ll , I a m  doubt fu l .  

Wha t I wan t  to talk  about today i s  a ra the r  d i f f e r e n t  
approach to viewing o f f ice s b y  approac h i ng o f f ice automa t ion wi th a 

mo re sys tems-o r ie nted per spec t ive . 

The s ta r t i ng poi n t  for th i s  i s  a s e t  o f  prem i se s . The f i r s t  
one i s  rea lly r a ther bad news . Nobody wa nts o f f ice au toma t ion . 

Wha t I mean by that i s  descr i bed by the fol low i ng s to r y . A 
few ye a r s  ago the pres ide n t  o f  a well -k nown ha nd tool manu factu r i ng 
company was add r e s s i ng h i s  f i rm ' s  annual mee t ing . He got up i n  front 
of the room and sa i d , "We had a ve ry good year . Sa le s we re  up , g rowth 
wa s up and pro f i ts we r e  up . " Everybody smi led . Then he sa id , " I  have 
some ve ry bad news . Nobody wa nts ou r d r i l ls . " The a ud ience was 
shocked . "What oo you mean the cus tome r s  do no t wan t o u r  d r i l ls . 
They a r e  buy i ng o u r  dr i lls  hand ove r foot . "  He sa id , " Th a t  i s  r ig h t . 
Nobody wa nts ou r d r i l l s . They want hole s . We , u n for tunately , are not 
se l l i ng holes . We a re se l l i ng d r i l ls  and tha t i s  not wha t people 
wan t .  Dr i l l s  are the me ans , holes are the e nd . " 
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We have to k eep the same th i ng i n  m i nd i n  the o f f ice 
e n v i ronme n t . Nobody wa nts  o f f ice au toma t ion . Nobody wan t s  o f f i ce s .  
Nobody wan t s  i n forma t ion . Nobody wan ts the who le i nforma t ion sec tor 
of the organ i z a t ion . Wha t  people wa n t  a r e coo k i e s , ca r s  and tr ips to 
the be ach . The r e s t  is j u s t  fac i l i tative ove r head to he lp do a be tter  
j ob p roduc i ng end i tems . I f  we  k e e p  pu t t i ng ou r empha s i s  on means 
rathe r tha n  ends , we  w i l l  sta rt th i nk i ng tha t the i n forma t ion sector 
and the o f f ice envi ronme n t  is an e nd u nto i tse l f .  The n ,  we w i l l  e nd 
up in a ve r y  bad state . 

A second premise : people ta l k  about  o f f ice a utoma t ion whe n 
what they wa n t  to talk abo ut i s  a gene r a l  adm i n i strat ive o f f ice . They 
say , well wha t  we want  to do is foc u s  on the o f f ice in gene ra l ,  the 
o f f ice in the abs t r act , not any pa r t icula r  k i nd of o f f ice , bu t the 
of f ice . 

We l l , I have neve r seen the o f f ice i n  gene r a l . I have seen a 
lot o f  o f f ices . I have seen i n s u r a nce of f ice s , s a le s  o f f ices , 
brokerage of f ices and gover nme nt plann i ng o f f ice s . I have neve r seen 
the o f f ice . The pla ton ic idea o f  the o f f ice ex i sts  only i n  the 
abs t r act . In any spec i f ic ins tance , the r e  a re exac t deta i l s  wh ich are 
conc r e te a nd enormou sly impor tant . The spec i f ic s  de f i ne that 
pa r t ic u l a r  o f f ice a nd d i s t i ng u i sh i t  f romn a l l  t he r e s t . The 
spec i f ics e s tabl i s h  wha t  i s  c r i t ical  and wha t con t r ibutes to the way 
the o f f ice ope r ate s . 

A th i rd premi se of m ine i s  tha t mor e  a nd faste r a r e  not 
a lways be t te r . In fac t ,  they are  o f te n  wor se . The r e  appea r s  to be a 
general concept u nde r ly 1 ng mos t  o f  the conve nt ion a l  approache s to 
o f f ice automa t ion tha t i f  you can do mo r e  o f  some t h i ng , or  do i t  
f a s te r , the n the result mu s t  be be t te r . Th i s  concept sugge s t s  tha t i f  
we can gener a te tw ice a s  much text pe r day then that mu st , by i ts own 
fact , be a be tte r approach . We l l , I have my doubts . Twice as much 
j unk is j u s t  tw ice as much j un k . If you me r e ly pro l i fe r a te equ ipme nt 
to produce outpu t -- a s  measured i n  numbe r o f  forms , measured i n  terms 
of l i ne s  of text or numbe r o f  commu n icat ions -- w i thout t r y i ng to 
foc u s  on what the pur pose o f  the commun icat ions a re , or what the 
pu r pose of the text is , then you are not be tter  o f f . In fact , you 
have gener ated mor e  g a r bage that other people have to was te the i r  t ime 
read i ng .  

The r e  are  nume rous stor i e s  abou t th i s  and they a r e  not 
apoc r ypha l .  They a re very conc r e t e . I was rece ntly in a New Yor k  
C i ty law f i rm .  They had ju st instal led a l a r g e  numbe r o f  word 
proce s s i ng sys tems , ye t ,  they had the s tanda rd r a t io o f  sec r e ta r i e s  to 
a tto r ney s : name ly ,  one secr e ta r y  for eve r y  two attor neys . I asked the 
manag i ng pa r tner , " How did  you manage before you had word processor s ?  
Wha t d id you have , 10 , 000 sec r e ta r i e s  here ? "  He sa id , "Oh , no . 
Be fore word proce ss i ng ,  b r i e fs o n ly had th r ee d r a fts , now they have 
for ty . " So , I said , " Aha . Ar e forty d r a f ts be tter  than three ? "  And 
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he sa id , " I  have no idea . "  The r e for e , I s uggest tha t g iven the 
equ ipme n t , people w i l l  po l ish prose u n t i l  the s ky fa l l s  and there  i s  
no mea s u r able way o f  determin i ng i f  i t  i s  r ea l ly any be t ter . 

There i s  anothe r de l ig h t f u l  story , abou t a gove r nme n t  agency 
that i n s t a l led a lot of word proce s s i ng equ i pmen t  and was de l ig h ted to 
f ind twe n ty percent product i v i ty i nc r ease by the i r  sec retar i e s . W i th 
tha t twen ty pe rcent f r eed up t ime the secre tar i e s  we re g iv i ng tour s  o f  
the wor d  proce s s i ng cente r . 

On the other hand , I a l so k now o f  organ i za t ions tha t would 
think  any t h i ng tha t  enabled the cor po r a te s t a f f  to prod uce more memos 
faster was a d isse r v ice to the r e s t  o f  the organ i za t ion . So , mer e ly 
produc i ng more tex t can lead to i n forma t ion ove r load , less 
produc t i v i ty and le ss  e f f ic iency , and a h ig h  cost o f  installed cap i ta l  
equ ipmen t  w i thout any r e a l  mea s u r able bene f i t s . 

The r e  i s  another e f fect that I cal l " the copy ing mach i ne 
e f fect . "  Some twe nty-f ive yea r s  ago , when the process o f  xerog r aphy 
f i r st came i nto be i ng , a we l l -k nown compu ter company d id a very 
care f u l  ma r ke t  s u r vey o f whe the r  o r  not they s ho u ld go i n to t he 
copy i ng bus i ne s s . They determined tha t i f  they captured one hund red 
percent of the  ex i s t i ng d i t tog r aph and hec tog r aph ma r k e t , i t  wou ld not 
repay the cap i ta l  inves tment requ i r ed to get i n to the bus i ne s s . So , 
they dec ided not to ge t i n to i t .  Un for tuna tely a sma l l  company named 
Xe rox Ha l ide d id not have the money to a f ford a capi ta l s tudy and 
blunde red i n to the bus i nes s .  The po i n t , o f  cou r se ,  i s  tha t many 
technolog i e s  are catalysts for the i r  own use . Wh i le the r e  cer ta i n ly 
i s  a lot o f  bene f i t  that has come f rom the u se of  copy i ng equ i pme n t , 
i t  d id no t , a t  the t ime , necessa r i ly r e spond to a fel t ,  perce i ved and 
real bu s i ness need . Ha v i ng the equ ipmen t  a round me r e ly gave the 
abi l i ty to u se i t  and not a lways w i se ly .  So , the use of the equ ipmen t  
and the focus o n  what i t  i s  for i s  key , not j us t  the ar t i fac t of  what 
i t  seems to accompl i sh . 

So , le t me g e t  bac k to bas ics . The r e  are  ve r y  few of f ices i n  
the bu s ines s o f  j us t  typi ng o r  send i ng me ssage s .  Of f ice s  and 
organ i za t ions ex i st to f u l f i l l  bus i ne s s  or  organ i z a t iona l needs and to 
pe r form bus i ness-o r i e n ted f u nct ions . I am i nte r pr e t i ng bu s i ness in a 
ve r y  gene r a l  sense and , o f  cou r se , I do not mean only the pr iva te 
sec to r . The bus i ness of an o f f ice is not to type l e t te r s , to attend 
mee t ings or  to send messages . That i s  wha t my three-year o ld th i n k s  
when s h e  comes t o  my o f f ice . She th ink s that i s  wha t I a m  do i ng . I 
try to d isabuse her o f  that not ion . People are r e a l ly i n  an o f f ice , 
presumab ly , to se t po l icy , to cond uc t ana lyses and to mon i tor 
prog r ams . They have substant ive wor k  to do . All the ar t i fact s  of the 
i n forma t ion wor ld a re me rely symptoms of wha t is done in orde r to get 
the j ob done . The r e fore , if  we foc u s  only on the cur rent  way we are  
do i ng our wor k  w i thou t try ing to  improve or u nder s tand the  proce ss we 
may mi s s  the po i n t .  
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What o f f ice automa t ion really is i s  us ing technology to do a 
be tter j ob ,  to get the off ice funct ions real ized in a be tte r  way . 
The re are rea l mea su r e s  and we w i l l  tal k  about them in a minute . It 
is  not us ing technology to produce more l i nes of text pe r  day , or 
u s i ng technology to speed up bus i ness communicat ions . Why ? Wha t  i s  
the ma tter w i th bus i ness commu n icat ions today? Some t ime s i t  may be 
good , sometimes it may be bad . You cannot say that that is an end in 
i tse lf .  If bu s iness commun icat ion s  is the r ate-l imi t i ng s tep in 
improv i ng the oper at ion of your o f f ice in ach iev ing its function , then 
you want to speed it up . As a goal in itse l f , it is pointle s s . 

So , w i th these premises in  mind , we can talk about off  ice 
systems . There a re rea l ly a numbe r of sys tems to th ink about in  the 
off ice env i ronment .  

F i r st o f  all , the off ice itse lf  i s  a system . I t  i s  compr i sed 
of  many components : the people , the equ ipment they u se , the 
information they have acce s s  to , the procedures  they fol low , and most 
importantly , the miss ion that they have . I f  I have a pur cha s i ng 
office , I can say i ts j ob i s  to tur n  purchase requ i s i t ions i nto 
pur chase ord e r s .  The people in the o f f ice may change . They may get 
r id of the old equ ipment and br i ng in  new one s . Informat ion is 
up-da ted . Procedures may evolve . But , i t  i s  s t i l l  a pur chas i ng 
off ice . That is wha t we have to focu s  on . We do not want  to calc ify 
ex i s t i ng mode s of oper a t ion by b r i ng i ng in equ ipment that 
instantiates , embod ie s  a particular ope r a t ion . Wha t  we wan t to do i s  
k eep the miss ion in the f ron t o f  ou r mind and des ign systems to 
suppor t i t . 

An office i s  also a componen t in a larger sys tem1 name ly ,  the 
organ ization ' s  informat ion sector . The info rma t ion secto r  is not a 
ve r t ical sl ice of the economy in which a cer ta i n  numbe r o f  compan ies  
a re to  be found . It  is  a la t i tud i nal s l ice th rough a l l  pa r ts of the 
economy . Eve ry  organ ization has an informat ion sector whe the r it is  
u.s. Stee l ,  the Depa rtment of Commerce or IBM . Eve r y  organ izat ion has  
an  informa t ion sec tor that i s  the inf r a s t r ucture tha t supports the 
substant ive work  that is go i ng on . so, an off ice i nformation sys tem 
is the infrastr ucture i ns ide an organ ization that suppor ts the 
per forma nce of substant ive off ice wor k . 

The way that an o ff ice informat ion sys tem i s  implemented may 
vary from case to case . It is not nece ssa r i ly au tomated . An off ice 
in format ion system may con s i s t  of ma i l  carts , typewr i te r s  and f i l ing 
cab ine ts . That is an off ice i nformat ion system . In fact , that i s  the 
most common o ff ice i nformat ion system . The automa ted o f f ice 
i nformat ion system is  the new th i ng . 

10 

Copyright © National Academy of Sciences. All rights reserved.

Toward the Electronic Office
http://www.nap.edu/catalog.php?record_id=18507

http://www.nap.edu/catalog.php?record_id=18507


My per spect ive on office automa t ion is some th i ng tha t I cal l  
functiona l o f f ice au tomat ion , where we are  rea lly focu s i ng on 
au toma ted off ice informa t ion sys tems wh ich prov ide suppo r t  for off ice 
tasks and o ffice procedu res in the context of t r y i ng to get  the off ice 
wor k  done . 

The r e  are var y ing degrees of au tomat ion . There  i s  not a 
s i ng le standard arch i tecture for an office i nformat ion systems , i t  
va r ie s  from case to case . The per spect ive we have to take i s  a sys tem 
per spect ive and a bus iness per spect ive . We do not want to go into an 
or gan izat ion and focu s  only on wha t each per son is  do i ng . We want to 
take a hol i st ic view of the office . We want  to say , what i s  th i s  
off ice abou t ?  How can we organ ize th i s  off ice to take bes t  advantage 
of technology and get that job done be tte r . We want to look at it as 
a system . We wan t  to focus on the appl icat ion . It is r e a l ly an 
appl icat ion or ientat ion . We are not concer ned w i t r h  i nd ividual 
task s . We are not conce r ned eve n with the informa t ion proce s s i ng , bu t 
we are concer ned w i th the appl icat ion tha t  the o f f ice i s  t r y i ng to 
achieve . 

As Dr . Lickl ider suggested : the i ssue i s  emphas izing 
i nteg ra t i ng components: not pu t t i ng in a lot of spec ial pu r pose boxes 
to handle spec ial pu r pose tas k s , bu t put t i ng toge the r a lot of pieces , 
some h igh technology , some low technology , and organ izing them and 
integ rat ing them so tha t  we can bu i ld a sys tem tha t add r e sses the 
appl ica t ion . 

We also have to have a bus ine ss per spect ive , wh ich means that 
we have to focus on the goa ls of the organizat ion . What i s  i t  the re 
for ? We can • t be technology d r iven . We cannot say , "Look ,  the r e  is 
some new whiz-bang com i ng out of  the labs . Le t  u s  pu t i t  into our 
o f f ice and see wha t i t  is good for . "  

The re i s  an obse rvable I call the Pirande l lo e f fect in  off ice 
automat ion . P i rande llo was a 20 th century playwr ight . He wrote a 
play cal led , S ix Char ac te r s  in Sear ch of an Au thor . Here we have s ix 
solu t ions in search of a problem . Everybody i s  tr ack ing the new 
technology and they fee l i t  is the i r  job to put it into the i r  
compa ny . I was ta lk i ng , abou t two year s  ago , to the newly appointed 
dir ector of office automa t ion for a company in the For tune 10 and he 
was not qu i te sure  what to do w i th h i s  job .  He dec ided that h i s  job 
was to see wha t  new off ice sys tems technology was go ing on i n  the 
ou ts ide wor ld and try to b r i ng it into h i s  company . I was a l i ttle 
puzzled by that . You don ' t  star t w i th the answe r , presumably you 
star t w i th the problem . You have to look a round , see wha t the needs 
of you r organ iza t ion are,  then look for appropr iate technology , the n 
look for solutions, not the other way a round . 
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Also , you don ' t  wan t  to be task o r ien ted . You don ' t  wan t  to 
say , " Aha , I see tha t we ma ke equ i pment . "  You should s top to ask 
you r se l f ,  why a r e  we mak i ng 9 1  cop ies  whe n 90 of them a r e  end ing up i n  
the c i rcular f i le ? So , i f  you focus o n  what the goa l s  and func t ions 
a re r a ther than ta s k s , tha t  is whe re  we wan t  to go . 

Fu r th e rmore , you sho u ld emphas i ze the un iqueness o f  the 
o f f i ce .  Vendor s are in the bu s iness of focus i ng on the commona l ities 
o f  o f f ices . They are  i n te r e s ted i n  l a r ge volume s ,  large mar ke t  
bases . What user s need t o  d o  i s  say , wha t  i s  spec i a l  a bo u t  my o f f ice , 
not what i s  common . I f  you reduce you r se l f  to the lowe s t  conunon 
denominator o f  a l l  o f f ices , you are not going to get  ve r y  far . I f  I 
can t a ke a p i ece o f  gene r ic equ ipmen t  and plug i t  i n  j us t  a s  e as i ly 
i n to a doc tor ' s  o f f i ce or a lawye r ' s  o f f i ce o r  an accountan t ' s  o f f ice 
or a gove r nment o f f ice , then it is not do i ng ve ry much for anybody 
because those fou r o f f ices do not have a lot in common . If a l l  I am 
do i ng is s uppor t i ng the i n t e r sec t ion of the func t ions of those four 
o f f ices I am j us t  tak i ng the bot tom ba se , the sma ll e s t  p iece of wha t 
goes on . Af ter awh i le th i ngs beg in to d i ve rge w i ld ly .  

So , wha t a user should do i s  ask wha t  i s  spec i a l  about me and 
how can I u se gene r ic equ i pment i n  a spec i a l  way ? 

The goal i s  not i ncreased e f f ic iency i n  i n forma t ion 
hand l i ng .  The goa l  i s  not to produce more l e t te r s  per day or ge t 
mes sages de l ivered mor e  qu i c k ly unless tha t i s  a means to ach ieving 
the real  end you wan t , wh ich is  to improve the pe r forma nce of  bu s i ne s s  
ope r a t ions . And , the re are mea s u r e s  for those . I t  might  b e  increa sed 
volume w i th the s ame head count . It m i g h t  be f a s ter  tu r n  a round w i th 
fewe r e r ror s .  There i s  a whole l i s t  tha t can be deve loped . The po i n t  
i s  t h a t  i s  w h a t  you have to focu s  o n  and rea lly keep i n  m i nd . A l l  too 
of ten vendor s mak e  sales pr esentat ions abou t how they are  goi ng to 
j u s t i fy the ir o f f ice systems equ i pme n t , by sav i ng you one - t h i r d  of a 
sec retary .  I am not qu i te sure wh ich th i rd you a r e  going to save . 
The cost j u s t i f icat ion a r g uments that are o f ten ve r y  compe l l i ng i n  
advance o f ten seem t o  van i s h  in the end . You br i ng i n  t h e  equ i pmen t  
and people te l l  you they cannot do th i ngs fas te r , bu t a r e  doi ng th i ngs 
more car e f u l ly . Tha t  i s , they are do i ng th i ng s  mor e  s lowly . So , i f  
you j us t  b r i ng in the equ i pment to focus on isola ted tasks  you a r e  not 
necessar i ly goi ng to be any be t ter o f f . 

When that h appens , the vendors qu ickly t u r n  a round and say , 
we l l ,  you do not want to focus on mundane , sec r e ta r i a l  cos t 
reduct ion . You want to focus on the profess iona l sta f f  and improv i ng 
the i r  produc t iv i ty .  When I hear tha t I th i n k  o f  wha t W i l l  Roge r s  sa i d  
when to ld t h a t  Ca l v i n  Coo l idge h a d  d i ed ,  " How c a n  you te l l ? "  So , when 
you ta lk  abou t improv ing the produc t iv i ty o f  profess iona l work e r s  I 
say , "How can you te l l ?  What i s  you r ya rdst ick , mor e  dec i sons pe r 
for tnight ?" I am not s u r e  wha t the e f fec t ive mea s u r e  i s  i f  you are  
go i ng to  look a t  wha t  a profess ional o f f ice wor ke r  doe s . 
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Lord Ke lv i n ,  of cou r se , was a 1 9 th 
a d i nosaur in h i s  a t t i tude s .  .Among o the r 
thoug h t  to i t s  s i mpl i s t ic form -- he s a i d , 
i t  i s  not the re . "  We l l ,  you k now wha t ?  He 
mea s u r e  the bene f i t s i t  i s  a l l  hot a i r . 

cen t u r y  phys i c i s t , r a ther 
th i ng s  -- to reduce h i s  
" I f you can ' t  measure i t ,  

wa s r ig h t . I f  you canno t  

So , w i th tha t per spect ive w e  a re ready f o r  t h e  ma i n  que s t ion , 
how do you au toma te an o f f ice ? The answe r  i s , that  i s  the wrong 
que s t ion . We don ' t  au toma te of f ice s . Wha t  we wa n t  to do i s  improve 
the ope r a t ion o f  the o f f ice infor ma t ion sys tem . We a r e  tal k i ng abou t 
bu i ld i ng an au toma ted o f f ice i n forma t ion sys tem where we under stand an  
o f f ice i nforma t ion sys tem to be a co llect ion o f  componen t s  tha t 
s uppor t the rea l i za t ion o f  o f f ice func t ions . So , we wan t  to ta l k  a 
l i t t le b i t  abou t wha t i t  i s , how you bu i ld i t ,  and whe re  i t  f i ts i n  
you r  organ i z a t ion . 

We l l , I am go i ng to equ ivocate r ig h t  away . The r e  i s  no such 
th ing as an a u toma ted o f f ice i n fo rma t ion sys tem , a gene r a l  o f f ice 
informa t ion sys tem . The r e  is a pa r t icular  one for eve r y  o f f ice .  We 
a r e  talk i ng about o f f ice -spec ific sys tems . The pieces out of  wh ich 
you con s t r u c t  i t  presumably are goi ng to be mod e r a te ly gene r i c  unless 
you wan t  to go i nto the bu s iness o f  des i gn i ng spec i a l  pu r pose ch i ps 
for you own o r g an i za t ion , wh ich I doubt . Howeve r , the way tha t i t  i s  
pu t toge ther and some o f  the ·sof twa r e  w i l l  be spec i f ic t o  you r  
organ i z a t ion . 

Fur thermore , eve n  for a pa r t icular  o f f ice , the r e  i sn ' t  a 
s i ng le a utoma ted o f f ice i n forma t ion sys tem . The re a re a whole range 
of pos s i ble equ ipments and func t iona l i ty .  The se poss i b i l i t i e s  i nc lude 
every th i ng f rom today ' s  o f f ice i nfo rma t ion sys tem of f i l i ng cabinets 
and typewr i te r s  to some th ing tha t is ma r g inally be t te r , such a s  sma l l  
expe nd i t u re s  for e le c t ron ic typew r i te r s  w i th a sma l l  amoun t o f  memory 
or ma j or i nve s tments such as  s tand a lone wor d  proce ssor s ,  shared log ic 
wor d p roce ssor s ,  e l ec t ro n i c  ma i l  sy s tems a nd m i n icompu te r based 
sys tems . The se a r e  a l l  d i f fe r e n t  pos s i ble r e a l i z a t ions of d i f fe r e n t  
ver s ions of of f ice i n f orma t ion sys tems for the same o r gan i za t ion . 

The key idea to keep i n  mind i s  tha t we a re indeed t a l k i ng 
a bout sy s tems , an i nteg r a ted col lect ion of  compone nts , i nteg r a ted i n  a 
spec i a l  way to be t te r  se rve the spec i f ic of f ice and the organ i za t ion 
st ructu re . As Dr . Lick l ider  s a i d , " I t may be that you want to have 
you r e lectron ic ma i l  sys t em and you r wor d  proce s s i ng sys tem integ r a ted 
so that you can prepa re me ssages  w i th one and ed i t  it on the o ther a nd 
send i t  back w i th the f i r s t  one . " Eve n i f  the pieces do not talk  to 
e ach othe r  e le c t ron ica l ly they have to be v i ewed as  be ing components 
o f  a who le . 

The equ i pme n t  base i s  wha t we bu i ld the se systems ou t o f . I 
am not go i ng to ge t exc i ted about w h i z -ba ng s today . It i s  wha teve r 
mak e s  sense . I t  cou ld be wor d  proce s sor s ,  m i n i compu te r s , local  
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ne twor k s . I t  i s  easy to talk  abou t technology . The po i n t  i s  wha teve r 
makes sen se with due cons ide r a t ion o f  f u nc t iona l i ty a nd cost . I t  i s  a 
trade -of f .  

You can bu i ld ver y  powe r f u l  i nteg r a ted o f f ice i n forma t ion 
sys tems today i f  you have th ree-qua r ter s of a m i l l ion doll a r s  to 
spend . You can do a really good job . You buy a ma i n  f r ame compute r 
and a lot o f  termina l s . Howeve r ,  i f  you r o f f ice j u st i f ied tha t k i nd 
o f  expense you probably wou ld have done i t  a long t ime ago . Tha t  is 
what we c a l l  d a ta proce s s i ng .  The d i f fe r e nce be tween d a ta proce ss i ng 
and o f f ice au tomat ion to me i s  r ea l ly one o f  deg r ee not one of  k ind .  

In the o f f ice , we a r e  ta l k i ng a bou t  low transaction volumes , 
h ig h ly interactive wor k ,  a place whe r e  human fac tor s a re r ea l ly 
c r i t ical . I t  i s  e s se n t i a l ly the same concept o f  u s i ng computers for 
an appl icat ion sys tem . Wha t is impor tant is dete rm i n i ng wha t leve l of 
func t iona l i ty is appropr i ate for a g iven leve l  of cos t  for the 
eventual  pay -o f f  tha t  you r organ i z a t ion w i l l  ach i eve . 

Now , j us t  so I am not ent i re ly vague , some s imple func t ions 
tha t I h ave seen i n teg r a ted o f f ice systems suppor t i nc lude the 
fol lowi ng . Documen t  product ion is obv iou s ly the k ind of t h i ng tha t 
wo r d  proce sso r s  are  used for . Th i s  can be e i ther  a sem i -au toma ted or 
comple te ly a u toma ted product ion of docume nts f rom form le tters and 
s imi lar  projects . Informa t ion pr e senta t ion is a nothe r u se fu l  
fu nc t ion . For e xample , a bank that I a m  fami l i a r  w i th had a l e t t e r  o f  
cred i t  sys tem whe re the pe r son dete r m i n i ng i f  le t ter  o f  cred i t  terms 
have been f u l f i l led calls  up the documents and exam i ne s  them . The 
sys tem presents tot a l  i nforma t ion and enables h im to dec ide i f  the 
terms have been s uppor ted or  not . H i s tory t r ac k i ng and wor k f low 
con t rol i s  another very impo r tant suppor t function . Wha t  i s  going 
on ? Wha t i s  the status o f  an orde r ? To k now whe r e  an  i tem i s ,  to 
know wha t act ions have taken place and to know who i s  r espons i ble are  
e s sent ial to  proper management and can  be  d i r ec tly ass i s ted usi ng an  
i n teg ra ted o f f ice sys tem . 

The r e  i s  a l so a whole set of too l s  tha t a r e  gene r a l ly cal led 
per sonal a ugme n tation tool s .  These i nc l ude ca lenda r s ,  e lectronic 
me s sage sys tems , au toma ted note pad s , and other s im i la r  dev i ces wh ich 
he lp people manage themse lve s  and the ir t i me .  Anothe r  ca tegory of 
func t ional suppor t are the tool s  for the dec i s ion-ma k e r , not tool s  for 
the so-cal led exec u t i ve ,  bu t tools  for the pe r son who needs to access 
data and to use dec i s ion suppor t capab i l i t i e s  in order  to e xami ne , 
analyz e , pro j e c t  and d i splay i n fo rma t ion and then mak e  dec i s ion s ba sed 
upon tha t data . In some cases a real sub-proce s s  ex i s ts wh ich i s  
amenable to a u toma t ion a nd so f twa re can be c re a ted s o  the system w i l l  
d o  the whole t h i ng . 
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We l l ,  i f  that i s  wha t i t  i s , how do we do it? Aga i n , ther e  
i s  no general  presc r ipt ion , but the r e  a r e  some g u i de l i ne s . The k ey 
issue  i s  under stand i ng the o f f ice . Tha t  i s  really the fir st step . I t  
i s  not a technolog ical  enterpr i se . The pr i nc i pa l  th i ng i s  
und e r s t and i ng wha t  a n  o f f ice i s  doi ng , under stand i ng i t  we l l , and the n  
see i ng how t h e  equ i pment c a n  he lp d o  a be tter  job . Th i s  requ i res 
deta i le d  f i r s t  hand obse r vation and ana lys i s  o f  ope r a t ions , not tak i ng 
peopl e ' s  word or g i v i ng them a word proce s sor . 

The empha s i s  of  the system has to be on the m i s s ion and the 
f u nc t ion . You want  to ident i fy the r eal problems . It i s  a Peter 
Druc k e r  pla t i t ude that you shou ld loo k  at problems as oppor tun ities  
and i t  a l so h appe ns to  be  true . If  there i s  a place whe re there  i s  a 
pa r t icular  bo t t leneck tha t i s  the oppo r tun ity to r e a l ly do someth i ng 
good . 

The who le th i ng has to be conducted w ith a very g r eat 
sens i t i v i ty to the h uman and organ i zat ion agend a . Of f ice systems , as 
opposed to convent iona l DP systems , are for use by real people , not by 
p r og r amme r s . And they have a whole set of  concerns that a r e  not to be 
ident i f ied w i th those of the DP env i ronment .  Numerous data proce s s i ng 
vendors have bad ly stubbed the i r  toe s t h i n k i ng ,  we l l , gee we have got 
a tex t process i ng system our prog ramme r s  use to prepare prog r am 
tex ts . We w i ll me re ly put a new namepla te on i t  and call  it a word 
proce ss i ng system and put it i nto an o f f ice env i ronment . It doe s not 
wor k .  

'nle precept from a n  o f f ice sys tem deve loper ' s  per spective , 
the ma jor concept i s  tha t r a t iona l i zation must pr ecede a utomat ion . 
What do I mean by r a t iona l i zat ion ? I can te l l  you by a s tory . 

There i s  a s to r y  that at  the beg i nn i ng o f  Wor ld Wa r I I  the 
Br i t ish we r e  loo k i ng to the i r  coa s t a l  defenses and they bought some 
new t r u c k -mou n ted g uns to replace the hor se -d r awn ones they had been 
us i ng for target pr act ice a l l  about the Eng l i sh coa s t . They we re 
s upposed to g e t  real  produc t iv i ty improveme n t s , i nc rea sed shell  f i r i ng 
r a t e s  and lowe r c r ew s i z e s . Those improvements  we re not 
mate r i a l i z i ng .  They b rought i n  a t ime and mot ion man who watched what 
wa s go i ng on . He took s low mot ion photog raph s . He brought ou t h i s  
stopwatch . He found that the t ime f rom when the mu z z le wa s loaded 
unt i l  the t ime when the mu z z le wa s unloaded , that  who le pe r i od , two of 
the f ive -man team were s tand i ng at a t tent ion do i ng noth i ng .  He a s k ed 
them , "Why are you doi ng that? " They s a i d , " That i s  what procedure  
says . That i s  what it  says  i n  the  book . "  They d id not k now why they 
we r e  do i ng i t .  So , he wen t  around a s k i ng eve r ybody why they were  
do i ng i t .  Nobody cou ld f ig u r e  it  ou t u nt i l  he came to an old Colone l 
of Ar t i l le r y . He sa id , "Oh , ye s ,  they are  hold i ng the hor ses . "  

15 

Copyr ight  © Nat ional  Academy of  Sciences.  Al l  r ights reserved.

Toward the Electronic Off ice
ht tp: / /www.nap.edu/cata log.php?record_id=18507

http://www.nap.edu/catalog.php?record_id=18507


so , au toma t i ng a mess  g ive s you a n  a u toma ted me ss  o f  
que s t ionable u t i l i ty .  What we a r e  rea l ly t a l k i ng a bo u t  i s  not o f f ice 
au toma t ion bu t o f f ice des i g n . The des ign of  o f f ice procedure s ,  of f ice 
j obs , o f f ice s t r uc tu re s and then u s i ng techno logy a lmos t  as  a 
catalyst . I have seen cases when i t  was s a i d , we are  go i ng to have an 
o f f ice a u toma t ion e f fo r t  and ever ybody gets ve r y  exc i ted and s ta r t s  
ana lyz i ng the i r  o f f i ce a nd f ig u r i ng ou t wha t i s  go i ng on . B y  t he t ime 
they have ra t iona l i zed a nd r ede s i gned the i r  o f f ice they do not need 
the equ i pme n t . The equ i pmen t  g ive s them the l a s t  twe n ty pe rcent of 
the bene f i t .  The f ir st e ig h ty pe rcent came f rom the fac t tha t they 
have bee n  g iven the impe tus to s tudy and rede s ig n  a nd analyze some 
ar cha ic procedu re s .  

However , you canno t  w i l ly -n i l ly walk i nto a n  o f f ice a nd 
e xpec t e ve r ybody to be r a t iona l . You have to face the fac t that you 
are pe r tu r b ing an ex i s t ing system and tha t of f ice sys tems a r e  del ica te 
and have evol ved over t i me .  

People may say that you cannot change anyth i ng . Hogwash , you 
can cha nge e ve ry t h i ng i f  people a r e  on you r s ide . I f  you g ive people 
incen t ive s that are  h i g h  enough they w i l l  stand on the ir head and spi t  
n icke ls . So , the i nce n t i ves are  wha t  a r e  key , not improvement to the 
organ i z a t ion as a whole . You cannot say , we l l , you are do i ng it for 
the g reater  g lory of  the De pa r tment o f  Comme rce . Tha t  w i l l  not go 
ove r so b i g . Bu t ,  i f  the r e  a re some pa r t icu l a r  advan tag es for the 
per son i nvol ved , they w i l l  do a lmos t eve ry t h i ng .  

You also h ave to face the fac t tha t you cannot a lways g e t  
there f rom here . W e  may have an of f ice tha t  ope r a te s  a c e r t a i n  way 
ana in the abs t r a c t  wha t we wou ld l i ke to do is to chuck i t  a l l  ou t 
the aoor a na s ta r t  f rom sc r a tch . Tha t  i s  not go i ng to happen . 

You a l so have to take i n to accoun t  that  the r e  are  l im i ts to 
r a t iona l i ty ,  tha t pure systems t h in k i ng does not carry a l l  the way . 
You might  wa l k  i n to an organ i za t ion and say , th i s  doe sn't ma ke any 
sense . The guy i n  the cor ne r the r e  i sn't do i ng a ny t h i ng . You don ' t  
neeo him . We l l , i t  tur n s  ou t he i s  the boss's brothe r - i n -law ana you 
rea l ly do need h i m .  

So , i n  des i g n i ng sys tems and th i n k i ng abo u t  h uman fac tor s -

and I mean that in  a ve ry broad sense -- people a r e  the mos t  impo r tant 
pa r t  of  the sys tem . I f  you g e t  ca r r i ed away with techno logy and 
a n a ly s i s  you can run  i n to a lot o f  t rouble . Cu r rently , ther e  i s  a lot 
i n  the l i tera t u r e  abo u t  wha t it is goi ng to be l i k e  to wor k  i n  an 
au toma ted of f i ce . There is one po i nt of v i ew ,  pu t out pr i nc i pa l ly by 
people try i ng to organ i ze o f f ice wor ker s and sca re  them , say i ng . " I t  
i s  bad news . I t  i s  go i ng to be ve r y  much l i ke wor k i ng a t  d r i l l  
presse s  and lathe s . I t  i s  go i ng to be a n  i ndu s t r i al mode l  a t  the 
o f f ice , except you are go i ng to be s i tt i ng a t  a cathode r ay tube a l l  
day and f r y i ng you r  eyeba l ls . "  
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The opt im i s t s , who tend to be vendor s t r y ing to h awk t he i r  
goods say , " Oh no ,  on the con t r a r y , i t  i s  go ing to be a pa r ad i se on 
ear th . We w i l l  have no mor e  bor i ng wor k . Everybody w i ll  s it and 
t h i nk a l l  d ay . "  

We l l , i n  fac t i t  can be both o r  ne ith e r  or  somewhere i n  
be tween . It  all  depends o n  how you approach it . I t  a l l  depends on 
how the sys tem i s  des i gned . There are  a whole lot of conce rns , one of 
w h ich is human e ng i nee r i ng of equ i pment , but that is only one . 
Name ly , i s  i t  someth ing t ha t  peopl e  can use wi thou t t r y i ng ?  I have 
seen nume rou s people t r y i ng to use poor ly des igned equ ipment and 
l i te r a l ly c r y i ng because the system when they d id some t h i ng wrong came 
back w i th the commen t  that s a i d , "Slash , s la s h  you , stack ove r f low , 
a l l  j obs and f i le s  deleted . "  It d id not wor k very we l l . Or , 
equ i pmen t  where the inset  and the delete function s  we re on the same 
key , one in lower case and one in upper case . Th i s  i s  true , not a 
joke . 

Needless to s ay h uman eng i neer i ng i s  ver y  important . 
Howeve r , i t  i s  not the only th i ng . We have to talk a bout what a r e  
people go ing t o  do ? You have somebody who i s  s itting ther e  reasonably 
conte nted , doi ng a cer ta i n  k ind of  job and you say , "All r ig ht ,  you 
have a new job . " "Me ? I d id n ' t  ask  for a new j ob .  What do you mea n  
chang i ng my j ob ?" So , you have to take i nto account the fact that you 
are chang ing people ' s  j obs . By des ign i ng systems you a re des ign i ng 
j obs . You have to f ace the fact that you have to i ntroduce the 
sys tem . Tha t  is o f ten a ve r y  d i f f ic u l t  th i ng and you may have to 
ove rcome a c e r t a i n  re s i stance to change . The res i sta nce is not to 
au toma t ion , but to change . In fac t , o f ten people l i ke equ ipmen t .  I t  
g ive s them some th i ng t o  t a l k  a bou t . But , they a r e  a f ra id o f  
unc e r ta i n ty and they a r e  a f r a id o f  change tha t does not car ry any 
bene f i ts for them . The r e  i s  a l so a key i s sue of  s k i l l  degr adation or 
enhancement .  Ar e you goi ng to tur n people today who h ave a var i e ty of 
i n t e r s t i ng j obs i nto e s se ntia lly an e ntry per son s ta r i ng at a key 
boa r d  a l l  day typi ng in data tha t  comes in from o the r sources , or a re 
you go i ng to remove the bor i ng wor k and t u r n  them more i nto 
pa r aprofess i onals who h ave a chance to e xe r c i se some autonomy and 
re spons i bi l i ty ?  

There also i s  the who le que stion of  mon itor i ng and pr ivacy i n  
t h a t  contex t as we l l .  Ar e you go i ng t o  g ive people add i t iona l 
re spon s i b i l i ty ?  At the same t ime , a r e  you go i ng to g ive them t he 
tools to do i t? Are you go i ng to use the new systems technology to 
be tter  keep track of wha t  people are do i ng i n  a way tha t they fee l to 
be i n t r u s ive on the i r  own leg i t imate needs for pr i vacy ? 

You have to take i n to accoun t  that there i s  a soc ia l  
f r amewor k  in t h e  o f f ice . The r e  i s  a we l l -k nown c a s e  where a certa i n  
o r gan i za t ion pu t in  a h i gh ly expens ive wor d  proces s i ng cente r . I t  was 
a b ig c ap i tal inve s tme n t . They aec ided i t  had to be u sed a l l  day , 

1 7 

Copyright © National Academy of Sciences. All rights reserved.

Toward the Electronic Office
http://www.nap.edu/catalog.php?record_id=18507

http://www.nap.edu/catalog.php?record_id=18507


e i g h t  hou r s  a day throug h the ma i n  s h i f t .  We l l , they got l i t t le or  no 
coope r a t ion . The sys tem f e l l  apa r t .  Why? Because the ope r ator s 
rea l i sed tha t i f  i t  was go i ng to be done tha t way they cou ld not take 
the i r  lu nch b r e a k s  and the i r  cof fee brea k s  toge ther and they refu sed 
to coope r a te . 

The r e  i s  a whole i ssue o f  ca r e e r  pa th s . Wha t  f u t u r e s  do 
people have? Are you condemn i ng them to a n  endless  l i fe in f ront of 
the term i na l , or  are you say i ng , th i s  is an  upwa rds step in a va r i e ty 
of ways . 

There i s  a whole i ssue o f  how do people v i ew o f f ice wor k and 
themse l ve s . You can get pre tty ph i losoph i c a l  h e r e , bu t wha t is the 
wor k  abou t ?  Ar e they becom i ng slave s  to the mach i ne o r  is the mach i ne 
becom i ng an adju nct to them? As I sa id be fore , a key i s sue i s  r e a l ly 
one o f  incen t i ve s . 

We tal k abou t a n  O I S , an o f f ice i n forma t ion system , a s  a 
syste m ,  a nd i t  the re fore has a l i fe cyc le l i ke a ny system . Let me 
j u s t  qu i c k ly iden t i fy the ma jor  po i n t s . The r e  i s  the i ssue o f  ge t t i ng 
i t  i n  the doo r . There  i s  the problem o f  h ig h  cos t . You go to 
manag eme n t  ana say , "We can do a better j ob i f  you g ive us $2 mi l l ion 
for ou r o f f ic e . "  And management w i l l  say , " You come back w i th a 300 
page s tudy prov ing i t  and maybe I w i l l  be l i eve you . " High  e n t r y  cos t s  
r equ i re a l o t  o f  j u s t i f icat ion w h ich i s  o f te n  d i f f ic u l t  t o  d o  in  
advance , because you do no t r e a l ly a n t i c i pate wha t  the  r e a l  adva n tages  
a r e  go i ng to  be . So , low cost i n i t i a t ion and g rowth i s  much prefer red 
to a mon l i th ic , mammoth , a l l -a t -once approach . 

There  i s  an  i s sue o f  g e t t i ng i t  i n  and ge t t i ng i t  
i ns t i t u t iona l i zed , so tha t i t  i s  no longer  an expe r i me n t , no long e r  an 
odd i ty ,  but pa r t  of  the way the sys tem rea l ly wor k s .  

Once i t  i s  i n , i t  i s  goi ng to sta r t  chang i ng . I t  has got to 
be e n ha nced and expanded . You want to incr ease f u nct iona l i ty .  
Rig h t . We brought i t  in  to produce our documen ts , now we a l so wan t  to 
k eep tr ack of our  wor k .  

Also , you are  go i ng to g row i n  volume . Ye sterday we had ten 
people wor k i ng he re , now we have twe n ty-f i ve .  He lp! 

Then there i s  ma i ntenance . Now , main tenance i n  th i s  
env i ronment i s  a l i t t le d i f fe rent because we a r e  ba s ica lly ta l k i ng 
abou t sof twa r e  k i nd s  o f  sys tems . Cyn ics , of  cou r se , desc r i be sof twar e  
ma i n tenance as r e plac i ng o ld bugs b y  new one s , bu t w e  w i l l  not say 
t ha t .  Wna t it doe s mean , o f  cou r se , is  ma i n ta i n i ng th i ngs  in the face 
o f  cha nge . It  does not mea n  tha t you have a lot o f  f r ic t ion , mov i ng 
pa r ts , and you have to chang e the o i l  e ve r y  50, 000 key strokes : but , 
r a the r  tha t the technology change s .  You wan t  to b r i ng i n  new 
equ i pment and the r e  is an o r g an i za t ion appl icat ion change . You wan t  
to do new th i ng s  and the old equ ipu.;::� • h.:.;;; • o -'�apt. 
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The imp l icat ion o f  th i s  i s  tha t you don ' t  wan t  to get  caught 
up in focus ing on the technology . You do not wan t  to focu s on the 
tec hno log ical r ea l i za t ion , but  rathe r on the log ical  funct ion . I f  
there a r e  d i f f e r e n t  i mpleme n tat ions of that ove r t ime , that i s  
te r r i f ic . 

As a n  impleme n t a t ion s t r a tegy I f ind tha t i t  i s  u se fu l  to ge t 
go i ng qu ick ly , get  some t h i ng sma l l  up f a s t . I f  i t  i s  sma l l  and not 
too expens ive , people do not g e t  too exc i ted . You can o f te n  j us t i fy a 
sma l l  s ta r t  out of  some back hand pocket and you do not have to go 
throug h twe n ty-f ive leve l s  o f  manageme n t  to spend a lot of money . 
Once i t  i s  i n , and you s t a r t to prove i t s wor th , then i t  becomes 
eas i e r  to grow and expand . The low-key e f for t requ i r e s  less i n i t i a l  

e f for t and l im i t s  e xpec tat ions . I t  a lso l im i t s  t r a uma . Not eve rybody 
ge ts exc i teo . You can br i ng i t  in w i thou t r u f f l i ng too many feathe r s . 

If  you a r e  go1ng to b r i ng i n  systems you have to face the 
fac t tha t you have to have d ive r s i ty a nd f l ex i b i l i ty . You shou ld not 
say , " R i g h t , th i s  is the way we ·a r e  go i ng to do t h i ng s  he r e . "  Bu t ,  
ra the r you h ave to have a n  e n v i ronme n t  i n  wh ich people can , w i t h i n  
tolerable  l i m i ts , e xplo re the i r  own approache s .  You need systems tha t 
a r e  modu lar  r a the r than mono l i th i c ,  so they can be introduced ove r a 
pe r iod o f  t ime .  In orde r  to do t h i s you have to have a techn ical 
war ning sys tem , a picture o f  whe r e  th i ng s  are go i ng . 

Le t  me star t to wrap up . Whe r e  doe s an a u toma ted o f f ice 
i n forma t ion sys tem f i t? I see two leve l s . F i r st , the r e  i s  the 
spec i f ic of f ice i n forma t ion sys tem tha t is  unde r loca l au tonomy and 
con t ro l . The whole po i n t  i s  tha t i f  I have a r e spons i bi l i ty for 
ge t t i ng a j ob done , it i s , to pu t it m i l d ly , c r a zy to say tha t I do 
no t have the author i ty to acqu i re and manag e and u se the equ i pment I 
need to ge t my job done . I shou ld not have to go hat  i n  hand to 
somebody w i th the name of i n forma t ion r e sou rces manag e r  or o f f ice 
au toma t ions czar  and a s k  him to solve my prob lem for me . I t  is  my 
probl em , why am I a s k ing h im to solve i t? Because he has th i s  cer ta i n  
e xper t i se . Wel l , h e  shou ld r e n t  i t  to me or  loan i t  to me . But , i f  I 
am the one wi th the respon s i b i l i ty to get the j ob done , then i t  i s  my 
r e spon s i b i l i ty to have the equ i pmen t  to help me do i t . And , i n  fac t , 
conve n t iona l approache s to centr a l i zed , l a r g e -sca le , cor por a te sys tems 
are rea l ly a n  a r t i fact o f  the fact that we we re  dea l i ng w i th expe n s i ve 
th i ng s  tha t had to be sha red among a lot of people , wh ich cou ld not be 
cos t  j u s t i f ied on a loca l bas i s  a nd tha t  r equ i r ed a lo t o f  r e source 
ano exper t i se to oper ate . Those fac tor s are  chang i ng . The concept o f  
local a u tonomy a nd con trol i s  t h e  t h i ng tha t i s  mot iva t i ng d i s t r i bu ted 
data proce s s i ng a nd is the r ea son why people are put t i ng i n  
m i n icomputer s to suppor t loca l ope r a t ion . The r a t iona le o f  loc a l  
con t r o l  a n d  use equa l ly appl i e s  t o  local  o f f ice i n foma t ion systems . 
So , th i s  i s  not an organ i z a t iona l con t rol sys tem , i t  i s  a loca l sys tem 
con trol led by the ope r a t iona l manag e r . 
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Howeve r ,  the i n f r a s t r uc tu r e , the cor porate  ne twor k s , the data 
commu n ica t ions and te lecommu n icat ions ne twor k s , the corporate  data 
ba se s , the th ings  tha t t r a nscend i nd i v i d u a l  o f f ice needs , shou ld be 
managed by some ce n t r a l i zed s ta f f . Th i s  i s  the second leve l . The 
sha red , mor e  expen s ive r e source s and the i nterconnec t ion o f  
commu n icat ions and i nteg r a t ion o f  ind i v idual  sys tems . The systems 
be long to end-use r s ,  b u t  the i n teg r a t ion i n f r a s t r u c t u r e  be long s to 
some ce n t r a l i zed s ta f f . 

Sy s tem integ r a t ion a nd the connec t ion o f  commun icat ions a r e  
k e y  problems tha t Dr . Lick l ide r a l luded to . Name ly , how d o  you pu t 
pieces togethe r ? How do you avo id a d i s t r i bu ted sys tem w i t h  d i spe r sed 
re spons i b i l i ty f rom decay i ng i n to ana rchy?  Fo r example , I bu i ld a 
sys tem anu you bu i ld a system . A year down the road we say , gee , you 
k now i t  wou ld be ve r y  good i f  my sy s tem cou ld se nd docume nts to you r  
sys tem or t h a t  you r sys tem cou ld g e t  d a t a  f r om my sys tem . We f ind 
that they cannot ta l k  to one a nothe r . Tha t  is not so good . 

Bu t how do you ach ieve · inte roper a b i l i  ty w i thout pu t t ing an  
i ron hand on con trol wh ich s t i f le s  i n novat ion and c r e a t i v i ty ?  The 
answe r tends to be s ing u la r , by means o f  s tanda rds . Wha t  we want to 
ach i eve i s  cohe re nce th rough inter face s tanda r d s , tha t th i s  
i n f r as t r u c t u r e  that t i e s  the pe ices toge the r i s  t h e  t h i ng that r e a l ly 
enables us to de f i ne sta nda rds for eve r y t h i ng to talk w i thout impo s i ng 
internal  s tanda r d s  on wha t they have to look l i ke . 

Le t  me conc lude then j u st  by say i ng some obv ious pla t i tude s 
and one las t s tory . I told you at  the beg inn i ng tha t the bad news was 
tha t nobody wa nts o f f ice au toma t ion . We l l , I wou ld l i ke to conc lude 
wi th some good news . I am not qu i te sure wha t it i s ,  bu t the r e  is an 
old s tory tha t  o nce there was a k i ng who hea rd that t he r e  wa s a famou s 
w i se man i n  h i s  k ingdom . So , he had h im broug h t  to the pal ace and 
sa id , " I  hea r you a r e  ve r y  sma r t . I f  you a r e  sma r t ,  I want  you to 
teach my hor se to s ing . "  The w i se man s a i d , "Oh , that is a pre t ty 
hard job . " And the k i ng sa id , " I  k now i t  i s  hard . I f  you can do i t ,  
I w i l l  g ive you a bag o f  gold and i f  you can ' t , o f f  w i th your head . " 
So , the w i se man sa id , " I  need some t ime . " And the k ing sa id , " Fi n e , 
you have a year . "  

So the wise  man took h i s  hor se home and he told h i s  fam i ly 
about the s tory . They s ta r ted to c r y  and wa i l . He sa id , "Ca lm down , 
don ' t  get  so e xc i ted . A lot can happen i n  a year . Maybe the k i ng 
w i l l  d ie .  Maybe the horse w i l l  d ie .  Or maybe the hor se w i l l  s i ng . " 

So , t he r e  a re a lot of  pos s i b i l i t ie s , but you have to be 
opt im i s t i c . 
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SYSTEM TECHNOLOGY , PRESENT AND TRENDS 

David Lyons 
IBM Cor porat ion 

Lad ies  and gen t lemen , I have been look ing forward to the 
oppor tun i ty of be i ng pa rt o f  you r  sympo s i um .  At the o u t se t , a s  Dr . 
Lic k l ider  wa s tal k i ng abou t the cruc i a l  need for plann ing the off ice 
of the f u t u r e , it remi nded me of  a sho r t  story that B i l l  Moyer s  used 
to te l l  about a col lege student . 

He was h av i ng some trouble i n  school and he d idn ' t  k now 
whe ther or not he shou ld leave col lege to mak e  h i s  fortune in t he 
wor ld . What he d id was he wen t  out to see a fortune te l le r . The 
fortu ne t e l ler stud ied h i s  hand for awh i le and then she looked up at 
him . She sa i d , "Young man , you w i l l  be poor and you w i l l  be unhappy 
unt i l  you a re 30 . "  He then as ked , ve r y  qu i z z ical ly , "What h appens 
a fte r I am 30?" Af ter  t ha t ,  she said , " You w i l l  g e t  used to i t . " 

I think  that k i nd of f its i n to our subj ect today . You w i l l  
be hea r i ng f rom othe r s  o n  why the a r e a  o f  o f f ice systems i s  of s uch 
c r i t ical importa nce . We have r i s i ng cos t s , dec reas ing product ivity , 
and wor k  fo rce imbalanc i ng problems that are plac ing seve r e  str a i ns on 
our economic hea l th and our a b i l ity to compete i n  wor ld mar kets  today . 

You w i l l  a l so hea r  f rom three lead i ng edge orga n i z a t ions who 
have beg un to i n s t a l l  wha t has been gene r ical ly ca l led the "of f ice of 
the future " .  

What  I would l ike to d i sc u s s  w i t h  you toda
·
y are  four topics : 

Fir st ,  what i s  h appe n i ng w i th technology and its potential  to p rov ide 
so lu t ions for o f f ice systems ; second , what I see a s  the o f f ice 
appl ica t ion and where we are today ; th i r d , the challe nges we face i n  
the f u t u re bo t h  as vendo r s  and as organ i z a t ions implementing o f t ice 
systems ; and lastly , the potent i a l  I see for tota lly i nteg r a ted o f f ice 
sys tems in the fu t ur e . 

As you can see , in  Fig u r e  1 ,  the annual decrease i n  cos t o f  
compu ter and rela ted technology over the pas t  2 0  year s  has been 
sign i f ican t .  More impor tan t ly , not only have the se costs decr eased , 
but ou r abi l i ty to use t hem has i nc reased . For example , pocket 
calculators  of today are more soph i sticated and powe r f u l  and easier to 
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use tha n compu ter s of  twe n ty yea r s  ago . Wa tche s a r e  ava i lable today 
that can ma i nta i n  mu l t i ple t ime zone s concu r r e n t ly . In the a rea of 
home appl iance s , mic rowave ove n s  today have mu t ileve ls  of prog r amming 
c apab i l i ty on mic rocompu t er s . In fact , if  other  cos ts had gone the 
same way a s i r lo i n  steak today wou ld cos t n i ne cents a pound and a 
s t a ndard s i zed car  wou ld cost $200 . 

In add i t ion to a l l  o f  tha t , our  ab i l i ty to man u facuture 
technology h a s  i nc rea sed a t  an  a s tou nd i ng r a te . W i t h i n  IBM ,  in  1 9 70 
i t took u s  200 man-hou r s  to manu fac tu re  32 , 000 b i ts o f  computer 
memory . In 1 9 80 ,  i t  takes u s  20 m i n u te s  to manu fac t u r e  3 2 , 000 bits  of  
compu te r memo r y , 

Howeve r ,  t h i s  technology evo l u t ion a nd our  capab i l ity to 
ut i l i ze it i s  on ly one s ide o f  the equat ion . On the othe r  s ide is t he 
appl icat ions that those technolog ies  w i l l  be used to add r e s s . 

Le t  me t a l k  for a few m i n u te s  about how I t h i n k  the o f f ice of  
the  fu ture mig h t  evolve . I have depic ted th i s  i n  Figu re 2 .  I t  beg ins  
wi th sec reta r i a l produc t i v i ty .  S ta r t ing the re  to pick  up the 
j u s t i f icat ion due to the fac t that the ave r age bu s i ness let ter now 
cost s  ove r  e ig ht dol lar s to prepa r e . S ta r t i ng the r e , because 
capt u r ing the key s t rokes i s  essent i a l  to a n  o f f ice system . These 
sec retar i a l  sy stems w i l l  s t a r t i n  depa r tme nts whe re the pape r wor k load 
is the hea v i e s t . In fac t ,  wor d  proce s s ing is r e a l ly wha t our typical 
c u s tome r s  a re impleme n t ing today . 

Bu t that , a s  was d i scussed ear l ie r , i s  r e a l ly j us t  a 
beg i nn i ng . The i ncent ive for au toma t i ng text prepa r a t ion i s  so that 

i t can be comb i ned w ith the d a ta proces s i ng systems a l ready 
insta l led . As an example , a n  insurance propos a l  can be pr epa red in  a 
r emote agency on a word process i ng wor k stat ion w i th acce ss to 
actua r ia l  i n forma t ion on the compu ter sy s tem at corporate 
headquar ter s . Ou r cus tome r s  te l l  u s  cons i s te n t ly that the next s tep 
that they want to take i s  the  integ r a t ion o f  text w i th data . 

'Itle nex t phase o f  sys tem evo l u t ion w i l l  be the s tor age and 
the r e t r i eval o f  documents , o r  mor e  s imply pu t ,  e lectronic f i l i ng .  
Now , the prospects o f  r unn ing a bu s i ne s s  w i th a l l  our v i  tal  r ecords  
stored i n  magne t ic form may i n i t i a l ly appea r f r ighte n ing to  some . 
Howeve r ,  i t  i s  r ea s su r i ng to r emembe r tha t in  many appl icat ion a reas , 
such as a i r l i ne reserva t ion s , we have really  bee n do i ng that for 
yea r s . You don • t have to look ve r y  fa r to recogn i ze tha t e lectron ic 
f i l i ng o f f er s  mass ive produc t iv i ty bene f i ts . 

'Itle ave r ag e  sec r e tary  mak e s  ove r 5 , 000 cop i e s  o f  documents 
per yea r , many o f  wh ich end up in redunda n t  f i les  wh ich mu s t  be 
ma i nta ined , upda ted , purged , a nd s tored away i n  a rc h i ve s . Recent 
sur veys have to ld u s  that sec r e ta r i e s  spend ove r 10 pe rcent of  t he i r  
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t1me f i l ing and r e t r ieving i n forma t ion and profess i onals  see k ing 
i n forma t i on spend 25 percent of t he i r  t ime see k i ng t h i s  i n forma t ion . 

The ne x t  s tep w i l l  be to t i e  systems toge the r i n to e lec tron ic 
ma i l  ne twor k s .  You w i l l  be a ble to ge t many of  the bene f i ts of 
e lec t ron ic ma i l  qu ickly , for our  s tud i e s  show tha t the greatest 
ma j or i ty o f  w r i t ten commu n i ca t ions stay w i t h i n  the e s tabl i s hment , 
of ten w i t h i n  the same func t iona l area . 

be i ng able to e l iminate 
coupled w i th the produc t i v i ty 

me ssages between depa r tments and 
w i l l  make e lectronic mai l  a h igh 

The economic bene f i ts of 
labOr - i n tens i ve manual ma i l  sys tems 
ga i ns -- and that is key -- of mov i ng 
loc a t ions in  seconds r a the r than days 
pr ior i ty for most  orga n i z a t ions . 

The next s tep w i l l  be to place terminals d i rec tly on 
profess iona l s ' and manag e r s ' de sk s . Profess ional te rminals w i l l  be a 
stanoard  f i x ture  in the o f f ice o f  tomor row a s  the telephone i s  today . 
They w i l l  br i ng to the p ro fess i ona l ,  who a ll  too o f ten i s  t he 
forgotten ina i v idual  i n  the o f f ice , suppo r t  tha t exceeds wha t any 
execut ive now rece ives f rom a ded ica ted sec r etary . Profes iona l 
proauc t i v i ty i s  the real pot of  gold a t  the end of the o f f ice sys tems 
r a i nbow . 

The re a r e , i n  a typical company today , four pro fes s ional s  to 
eve r y  cler k or sec re ta r y . Profess ionals  a r e  pa id two to 
two-and -a -ha l f  t ime s in salary  and bene f i ts what the secre tar ies a r e  
pa id . So , t h a t  resu lts  i n  a ten-to-one cos t leve r age by saving a 
sma l l  per centag e o f  e ach pro fess iona l ' s  t ime , wh ich i s  of  ma jor 
economic s i gn i f icance i n  most of  our organ i z a t ions .  

We a l so see a compa rable evo l u t ion i n  the wor k s ta t ions and 
the equ i pmen t  u sed to au toma te these o f f ice func t ion s . From the 
or ig inal mecha n ical typewr i te r  came the e lectron ic typewr i ter  and the 
ab i l i ty to store key s t rokes e lectronica lly on magne t ic cards or on 
d i s k s . Recent technology has i mplemented d i splay based word 
proces s i ng systems . These pr ima r i ly are s ta nd a lone-s i ng le wor k 
sta t ions or shared log ic-con t r o l l e r s  w i th mu l t iple wor k s tations and 
pr inters  a t tached . These a r e  be i ng enha nced by provid i ng 
commun icat ion capab i l i ty ,  a l lowi ng them to talk  to compar able c lu s te r  
cont roller s o r  t o  hos t appl icat ion compu te r sys tems . Other 
techno log i e s  w i t h i n  the i ndustry  are a l so evo lv i ng , but they are  not 
yet here as gene r a l ly ava i lable components . The se wou ld prov ide the 
capab i l i ty to s tor e , forward , and r e t r ieve d ig i ta l  facs imi le 
informa t ion in the same manne r as a document entered f rom a word 
proces so r . Another  ma j o r  t h r u s t  i n  the indu s t r y  i s  the abi l i ty to 
store and forward  captu red vo ice i n forma t ion ( i n d ig i ta l  form)  so that 
we wou ld leave vo ice me ssage s . 

At our Wat son Research Center we are test ing an exper imenta l , 
compu te r -con t rolled , vo ice commun icat ion sys tem . I t  i s  ba sed on the 
te lephone as the mos t  s tandard component o f  bu s i ness communicat ions , 
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bu t d e s i g n t!d w i th the r e a l i z a t ion o f  how d i f f ic u l t  telephone 
commun icat ions can be . If you a r e  a ny t h i ng l i ke  me , you often don ' t  
g e t  a pa r ty on a f i r s t  t r y  and some t ime s days go by be fore you f ina l ly 
do . Now , u s i ng a standa rd touch -tone s e t  and the speech sy s tem , a 
u s e r  can record messag e s , ed i t  the m ,  and then route them to a n  
i nd i vidual  or a g roup ba sed o n  

·
p r e - ident i f ied d i s t r ibut ion l i s t s . The 

compu ter  ma inta i ns the equ ivalent  of a vo ice " i n ba s k e t " . You can 
c a ll it f rom whe reve r  you a re fo r you r me ssages or  it w i l l  c a l l  you 
tw ice a day i f  it hasn ' t  hea r d  f rom you . It c a l l s  bac k in a few 
m i n u te s  if you r l i ne is bu sy , a nd every  ten m i nu te s  i f  it has  a 
pr ior i ty me ssage fo r you . 

s low ly . 
u se r s . 
be ing 
wee k s . 

Ut i l i z a t ion o f  th i s  sys tem , l i ke mos t  new s y tems , s ta r ted 
but now it is a n  i n teg r a l  commun icat ions med i um among the 
It  is useo for ve r y  comple te me ssages and those me s sages are  

re layed and re spon ses rece i ved i n  hou r s  r a the r than days or  

G iven that a s  a n  appl i c a t ions or i ented scenar io and a s  a v iew 
of where the products a re i n  suppor t of the appl i c a t ion , whe re a re we 
r e a l ly today ? 

We l l , the re  a r e  ove r e ig h t  mill ion e lectr i c  typewr i te r s  
i nstal led today a nd ove r  3 50 , 000 d i splay based wor d  processor s .  
Howeve r ,  of  those d i splay based wor d  proce ssor s ,  ove r 9 2  percent  are  
non -commu n ica t i ng .  

In the appl ica t ion a re a , we a r e  mos tly see i ng the 
i mplementat ion of  word process i ng ,  but other  pha se s  a r e  eme r g i ng .  You 
wi l l  hear  today from three organ i za t ions who h ave beg un to t ie 
tog e ther the va r ious compone n ts o f  the i nteg r a ted o f f ice and impleme nt 
sol u t ions . Howeve r ,  mos t organ i za t ions are  i n  the pla nn i ng and the 
p i lot i ng pha se where they are prepa r i ng for r ap id g rowth in  the ' 8 1 
and ' 8 4 t ime f r ame . Su rveys show tha t a la rge ma jor i ty of  
o r g n i z a t ions have expanded the i r  plann i ng and p i lo t i ng act i v i t ie s .  

An IBM cus tome r s u r vey showed that f rom 1 9 7 8  
numbe r of those c u s tome r s  plann i ng t o  place au toma t ion 
had doubled . A gu ide s u r vey i n  1 9 8 0  showed tha t  pla nn i ng 
leve l  w i th 6 4  percent o f  the re spondents  deve lopi ng 
or gan i z a t ion -wide plan . 

to 1 9 7 9  the 
i n to o f f ices 
i s  a t  a h ig h  

a top-down 

Howeve r ,  the r e  i s  mor e  to th i s  appl ica t ion a rea than j us t  
p i lot i ng and plann i ng t o  make i t  become a rea l i ty . Both we a s  
vendor s ,  and you as  cus tome r s  a nd user s ,  face s ign i f icant cha l leng e s  
i n  the f u t u re . ( Figure  3 ) . As ve ndor s ou r chal le nge i s  t o  t a k e  
today ' s  technology i n  data , tex t ,  and g r aph ic s , and t h e  eme r g ing 
technolog ies  of d ig i ta l ly s tored image and vo ice and i nteg r a te these 
var ious forms o f  i nforma t ion to prov ide you w i th a system that i s  
c apab le o f  de l ive r i ng i n format ion to the people who r e a l ly need i t .  
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ou r goal 
memo i s  
f o r ms o f  

Now , wha t  doe s th i s  r e a l l y  me an ? 
o f  i nteg r a t i ng the sepa r a te pieces 
tha t we want  and need the abi l ity 
i n forma t ion i n to a s i ng le document .  

Anothe r  way o f  loo k i ng a t  
of i n format ion found i n  a 
to pu t a l l  the d i f ferent  

Fo r example , i n  the  uppe r l e f t -hand s ide o f  Figure  4 i s  a 
logo , wh ich i s  g r aph ical i n forma t ion : data , the name and add r e s s  f rom 
a hos t data f i le : the text that has bee n  keyed i n  by t he sec r e ta r y : 
bu s i ness g r aph ics tha t a r e  c re a ted by the sys tem a s  a re s u lt of 
complex calculat ions per formed by a compu ter  prog r am , and an imag e 
wh ich i s  the i nd i v idual ' s  s ignature : and a vo ice annota t ion or a buck 
s l i p , because a pr ofess iona l needs the abi l i ty to e lectron ically pass 
a docume n t  he has rece i ved to someone e lse w i th his  comments annoted 

by vo ice . He wou ld a lso e lec tron i ca l ly f i le the docume nt w i th the 
vo ice me s s ag e .  

Howeve r ,  you too face a chal lenge i n  r ea l i z i ng the u t l imate 
goal of improved o f f ice produc t i v i ty .  As new product s  are  announced 
�nd i n s t a l led , of f ice sys tems w i l l  evolve , bu t not wi thout  top leve l 
d i rect ion and s uppor t .  I f  we don ' t  have that top leve l  d i rection and 
suppor t ,  f r agmentat ion can result , mak i ng i t  d i f f ic u l t , i f  not 
impos s i ble , to i nteg r a te the i nd ividua l piece s . We tal ked abo u t  that 
e a r l ier  th i s  mor n i ng . 

Organ i za t iona l placement o f  the o f f ice sys tems ope r ation w i l l  
b e  a key fac tor i n  the success o f  a funct ion which h a s  to cross 
organ i za t ion l i nes . The tot a l  o f f ice system o f  the o f f ice systems 
ope r a t ion w i l l  be a key factor in the s uccess of a func t ion wh ich has 
to cross organ i z a t ion l i ne s . 

The tota l  o f f ice sys tem r epre sen ts  a long -term and an 
evolut ionar y  process requ i r i ng a forma l ,  long-range plan a s  depic ted 
in Figure  5 .  I t  is a ma jor  proj ec t  w i th s ign i f ican t r e t u r n  on 
inve s tment , but it requ ires  a substant i a l  up-front inve s tme nt and f i rm 
comm i tment  to some ag reed-to goa l s . I t  has w i despread organ i z a t iona l 
impl icat ions and i t  requ i re s  h igh-leve l  execu t ive suppor t ,  d i rec t ion , 
and mos t  impor tantly , involvement .  I t  i s  a complex implementat ion . 
I t  i s  a proce ss that  requ i re s  s t rong profess iona l · lead e r s h i p  across 
you r o r g an i z a t ions and across wha t  a r e  many , usually sepa r a te , 
d i sc i pl i ne s .  Fina l ly , and mos t  impor tan t ly , i t  requ i re s  an 
u nders tand ing and a recog n i t ion of  the organ i za t ion and the pe r sonne l 
impacts of a utoma t i ng wha t i s  to many of u s  a ve r y  pe r sona l act i v i ty ,  
tha t is , our of f ice and how we run i t .  

I n  summa r y , t hen , I see ou r j o int goa l a s  to improve ove r a l l  
o f f ice produc t ion , espec i a l ly i n  the a r e a  of the profess iona l user , to 
u se the techno logy prov i ded by data proce s s i ng to automate the manual 
tas k s  i n  the ove r a l l  o f f ice process , and to integ r a te the sepa r a te 
forms o f  i n forma t ion that are requ i red to r u n  ou r bus i ness a nd 
ag enc ies . Th i s  i s  g r aph ically por t r ayed i n  Fig u r e  6 .  Wh i le the 
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technolog i e s  may be complex , the ove r r i d ing theme w i l l  h ave to be to 
ma ke the o f f ice sys tems s imple to lear n ,  e a sy to u se , and g e a red to 
the u t l ima te e nd -use r . The r e for e , i f  we the vendo r s  mee t ou r 
cha l le nge o f  provid i ng the i nd i v id u a l  techno log y , the appl icat ion 
suppor t products  des i g ned for e nd -u se r s ' ease o f  use , a nd the too l s  
a nd g u idance in plann i ng to add r e s s  you r r equ i reme n t s : a nd you d e ve lop 
the plans to add r e s s  those requ i r eme n t s  and needs : then we can ach ieve 
ou r j o i n t  goa l of impro v i ng the o f f ice env i ronme n t  and our  
produc t i v i ty .  

My mes sage th i s  mor n i ng h a s  bee n  a s imple one , to ask  you to 
ta ke  a v i ew of the o f f ice beyond the pape r -s hu f f l i ng , beyond the 
f a s ter  typ i ng and the c l e a n -up-the -f i le s  approach : to v i ew the o f f ice 
of  the future  i n  te rms of  the adm i n i s t r a t ion o f  ou r bu s i ne sse s .  
Ef f o r t s  to r e s t r uc tu r e  our bu s i ne s s  o f f ices , a l r e ady s ta r ted by some 
and con templa ted by mos t  e ve r yone , o f f e r  d r ama t ic pote n t i a l  for 
i nc r e a sed produc t iv i ty .  There is no doubt t ha t  those o r g a n i z a t ions 
who a re w i l l i ng to comm i t  the t ime and re sou rce s  necessa r y  to 
impleme n t  the se soph i s t ica ted systems w i l l  g a i n  a substan t i a l  edge in  
the  e f f ic ie ncy and i n  the cos t  o f  do i ng bus ines s .  Wi th  tha t 
pe r spec t ive , I th i n k  our  j o i n t  m i s s ion i s  clear . I t  i s  to cap i ta l i ze 
on the technology . Apply i t  qu ick ly , b road ly a nd e f fec t i vely  to ma ke 
the produc t ive powe r of the compu te r a s  u s e f u l  a nd acces s i ble as 
poss i b le to the sec r e ta r y ,  the sc ie n t i sts  and the c l e r k ,  a s  we l l  as 
the con t ro l le r . 

Tomo r row the que s t ions w i l l  be much toughe r .  Wha t w i l l  i t  be 
wor th to f i nd some needed i nformat ion i n  second s r a the r than hou r s ?  
Wha t w i l l  i t  be wor th to send messages to someone ac ross the bu i ld i ng 
or ac ross the cou n t r y  in m i n u te s  r a the r than day s ?  Or , to help the 
pro f e s s iona ls to do the i r  j ob be t te r ? 

to you r 
to add 

You r  con t r i bu t ions , I be l i eve , 
ab i l i ty to g e t  invo lved : to be 

va lue to the dec i s ion -ma k i ng 

2 6  

w i l l  b e  i n  d i r e c t  propo r t ion 
thoug h t f u l  and c r e a t i ve , and , 

process  i n  you r o r g an i z a t ion . 
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OFFICE SYSTEM PLANN I NG 

Dan i e l  Hosage 
Da tapo i n t  Cor po r a t ion 

The fac t o f  the ma t te r  i s  that the sys tems approach to the 

o f f ice is the name of the g ame . Th i s  is the k i nd of t h i ng Da tapo int 
has bee n do i ng ana the k i nd of th i ng that we are go i ng to be ta l k ing 

abou t here . 

Be for e I g e t  i n to plann i ng , the re  really are  a couple o f  
t h i ng s  I have to cove r . I th i n k  we mu s t  u nde r s tand the nature  of the 
ot t  ice , at lea s t  wha t I be l ieve to be some of the d r iv ing forces in 
t h i s  who le e le c t ron ic o f f ice approach , some of the gene r a l  t r e nd s , 
some of the conve r g i ng techno log ies . These a r e  the th ings tha t a r e  
r ea l ly g o i ng o n  r ig h t  now . I t h i n k  w e  a l l  ag ree o n  what the most 
impo r tant e leme n ts of  the  e lec t ron ic o f f ice a r e . In my d iscu ss ion I 
th i n k  I w i l l  have some th i ng su r pr i s i ng to say i n  tha t a rea  that mos t  
people a r e  j u s t  f lu f f i ng o f f  a t  th i s  po i n t  i n  t ime . I ' 1 1 prov ide 
some examples of  i nteg r a t ion and how you can do some th i ng s  today i n  
a sys tems integ r a t ion fash ion , and then ta l k  a bout the plann i ng , how 
to pr epa re and wha t you can expec t to 

·
g e t  i n  te rms of the resu l t s . 

Addre s s i ng a q ue s t ion that wa s a s k ed i n  the prev iou s 
d i scuss ion , one of the d i f f icu l t ie s  you have i n  t h i s  whole a re a  i n  
te rms of s tanoardiza t ion -- and the re  i s  a l o t  o f  wor k  be ing done 
tha t wa s n ' t  ment ioned , bu t I w i l l  refer  to i t  l a te r  -- is tha t wha t ' s  
happe n i ng i s  typical  o f  c lass ic , eme r g ing ma r ke t  or  eme r g ing 
indu s tr y .  In th i s  k ind of  an eme rg ing s i tu a t ion , d i ve r s i ty i s  the 
name of the game . I f  you don ' t  h ave d ive r s i ty and you

.
don ' t  approach 

thi s whole new i ndu s t r y  th i s  way , i n s tead of f ig ht i ng for 
s tanda r d i za t ion , we are not going to ach i eve the k ind o f  c r e a t ive 
approaches and the k i nd o f  prog ress that are going to ma k e  the whole 
o f f ice a heck of a lot more product ive in the f u tu r e . 

An ama z i ng t h i ng was s a i d  e a r l ie r  today . A re spons ible 
membe r of  a l a r g e  cor po r a t ion made the commen t  tha t h is company is a 
sou rce o f  the i n fo rma t ion tha t i t  cost s  approx ima te ly e ight dol l a r s  
t o  type a le t te r . Tha t  i s  an ama z i ng fac t in and o f  itse l f . Bu t the 
rea l ly ama z ing f ac t  is tha t a comme r c i a l  ente rpr i se , in  a f ree 
e n te r pr i se system , whe re under stand i ng wha t you r produc t cos ts  a r e , 
u nde r s tand i ng whe re you r money i s  go i ng , unde r s tand i ng what k i nd o f  a 
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p r o f i t  you can ge t out  o f  a prod uc t  and prope r pr ic ing techn iqu e s  and 
s t r a teg ies  a re so impo r ta n t , we don ' t  even know wha t a p i ec� of pape r 
cos ts u s  to produce i n  an o f t1ce . I t  i s  cons idered real  news when we 
f i nd ou t ,  when Exxon runs  a s tudy or IBM runs  a study . That i s  one 
of the mos t  ama z i ng m i s s i ng l i n k s  in our whole ope r a t ion . The 
p roblem i s  that too much of  ou r bu s i ne ss  a s  we l l  sta ted e a r l i e r , i s  
now com i ng f rom the o f f ice i t se l f . The r e  i s  so much t ime and e f for t 
be i ng pu t i nto tha t i n f r a s t r uc t u r e , that over head , tha t ove r 50 
pe r c e n t  of the peo p l e  in the Ame r i can f r ee ente r pr i se sys tem today 
a r e  i n  o f f ice suppor t capac i t ie s .  Th i s  j us t  is abso l u te ly 
u n a c c e p t a b l e  f rom t h e  s t a nd po i n t  o f  produc t iv i ty .  Wha t  has happened 
as  we see i t ,  is tha t the r e  h ave been s i gn i f ican t adva nce s made i n  
prou uc t i v 1 ty and capi ta l i nve s tme n t  i n  t h e  fac to r y  a r e a s  t h e  l a s t  ten 
yea r s : some th i ng i n  the r a ng e  o f  $ 2 4 , 000 pe r employee . In the 
o f t ice , it has been only $ 3 , 000 and wha t has r e s u l ted is s imply tha t 
f ac tory produc t i v i ty has increased ove r the l a s t  ten yea r s  -- i t  has 
ta k e n  a few lumps l a te ly , bu t it ha s i nc r eased ove r the last ten 
yea r s  -- whe rea s i n  the of f ice i t  j u s t  s imply hasn ' t . 

People h ave been added , mor e  a nd mor e  people have been 
added . One of the th i ng s tha t a l so has happe ned , as  we pu t all of 
these people i n  the of f ice , 1s s imply the whole game o f  i n forma t ion 
f low . I f  you w i l l  r emembe r wnen you we r e  you ng , a t  lea s t  I d id i t  
whe n I w a s  a you ng IbM sa l e sman a nd I u sed to g o  home to mee t  my 
f u t u r e  w i fe , I used to f loa t check s be twee n Ba l t imore a na 
Ph i laae lph i a , Pe nnsy lvan ia , because a f loa t ex i s ted . You cou ld cash 
a check and it  took f ive days for you r money to g e t  ou t of  the ban k .  
The re i s  a s i m i l a r  s i tua t ion , an i nforma t ion floa t tha t e x i s ts i n  ou r 
soc i e ty and i n  the of f ice . Wha t h appe n s  i s  i ll u s t r a ted i n  th i s  
example . At one ma j or company i n  the Un i ted S t a tes , i t  took a n  
ave r age o f  two-and-a -ha l f  days to t r a nsm i t  one p iece o f  ma i l  to 
a n o t he r memoe r w i th i n  the same depa r tmen t . I t  took a lmo s t  fou r days 
for i n terdepa r tmen t  ma i l  ma ybe eve n  on the same f loor i n  th i s  4 0  
s t o r y  bu i ld i ng in New Yo r k  Ci ty .  Once you went i n to ano the r loc a t ion 
it took f ive days to ge t tha t i n forma t ion to that s i te .  That mea n t  
dec i s ions we r e  be i ng maae w i thou t t h e  proper i n forma t ion . Tha t mea n t  
d ec i s ions cou ld have been made e a r l ie r  a n d  f a s te r . 

I w i l l  g ive you an example o f  wha t tha t can mean , at  least , 
i n  a co rpora t ion tha t ha s conc e r ned i t s e l f  w i th h igh i n t e r e s t  r a te s , 
i t s  use o f  money , i ts u se o f  i nve n tor y ,  the cos t o f  ca r r y i ng 
inve ntor y ,  e t  ce ter a .  

Mi k e  Hamme r a l so add r essed tha t problem o f  t r y i ng to add r e s s  
a l l  of the a spects o f  the o f f ice . I n  a n  of f ice ma t r i x  tha t cove r s  
a l l  o f  tne aspec ts of  an o f f ice , the r e  a r e  f u n c t i o n a l  grouping s , and 
the re a re of f ice ta s k s  and pe r sonnel desc r i pt ions tha t a re on a t  
l e a s t a t h r e e -d imens iona l leve l .  'l'he r e  a r e  k ind s o f  th i ng s  i n  a 

f u nc t ional g roup i ng tha t a l l  o f  these ope r a t ions , a l l  these func t ions 
have to serve i n  a ny k i nd of  a n  o f f ice sys tem and have to be done to 
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try to hanci le a l l  of those two d imens iona l i terns a long with a th i r d  
leve l  o n  spec i f ica l ly or iented , cu s tom o r iented systems . I t  i s  a 
seemingly imposs ible tas k , so we absolute ly are go ing to have to have 
a k i nd of gene r ic  approach to equ i pment . 

As to the demog r aph ics that are  occur r i ng in  th i s  coun t r y , 
50 percent of  the wor k  force i s  i n  the o f f ice . That i s  where they 
a r e . They are  no t produc i ng prod uc ts . Tha t  is the trend that j ust 
i sn ' t  go i ng to be able to be with stood ove r the comi ng yea r s .  For 
example , i f  we keep i ncreas i ng cle r ical help , we aren ' t  go i ng to be 
able to f ind e nough sec r eta r ies to man the phones and the typewr ite r . 

One othe r th i ng wh ich impac ts us t r emendously i s  that a 
s ign i f icant pa rt of the wor k force today has some college education . 
In the future  an even h igher pe rcentage o f  the wor k force w i l l  have 
col lege educa t ions . It is not the fact that they have got a col lege 
educa t ion that is  impo r tant , but what is conta i ned in that col lege 
educat ion . 

I spoke at the Un ive r s ity o f  Texas Graduate School o f  
Bus iness abou t th ree months ago and lear ned , t o  my ve r y  pleasant 
su r pr i se , tha t the re was not one per son ou t of  the couple thousand 
people in  tha t bu s i ness school tha t d id not have h a nds-on , in-depth 
tra i n i ng and unde r stand i ng of a compu te r system : a compute r system 
bu i l t  by IBM ,  Datapo i nt or Spe r ry Rand . They had the whole b it .  
They unde r s tand what they are and they k now what tools they need to 
succeed . When the se stude n ts a re execut ives 20 year s  from now they 
won ' t  mind an exec u t i ve term inal  on the i r  desk . I do . I mean , I 
bu i ld and I se l l  the equ ipme nt ,  but I h a te to use the damn th i ng s . 
Bu t ,  I am an old foggy . When I g r aduated f rom college in 1 9 5 4  _ and 
star ted se l l i ng for IBM , I was s e l l i ng punchca rd accoun t i ng systems 
to coa l m i ne r s  in Pe nnsylva n i a . I was j us t  r em i n i sc ing w ith a 
gentlema n  here abou t the Soc i a l  Secur ity Adm i n i strat ion i n  
Bal t imor e .  I t  was the mos t  h ig h ly au toma ted sys tem i n  the wor ld bac k  
in  1 9 5 3  and 1 9 5 4 . In r e a l i ty ,  i t  wa s s o  min ima l i n  te rms of  
au toma t ion tha t nobody qu i te und e r s tood what was rea l ly happe n i ng . 

So , the re  i s  go i ng to be a lot o f  chang ing· in te rms of the 
demog r aph ics and the ab i l ity of people to abso r b  wha t we are tal k i ng 
about in  th is i n teg r a ted o f f ice a rea . 

The key i s  integ r a t ion . I t  r e a l ly i s  integ ration : from a 
func t iona l s tandpo i n t , f rom an appl icat ion standpo i nt , and f rom an 
equ i pmen t  standpo i n t . The cost o f  i nve s tment i n  the equ i pment that 
i s  needed to do all th i s  wor k  is s ign i f icant and we have got to 
deve lop cleve r approache s ,  mu l t i -func t iona l approaches , to u s i ng the 
same equ i pment . I w i l l  ta l k  a lot a bout tha t . 
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Wh a t  h a s  happened today i s  tha t any ope r a t ion i n  an o f f ice 
is ter r ibly d i f f ic u l t  to cha nge . You cha nge one pa r t  of  an o f f ice 
sy s tem ano it sc rews up a nother  pa r t . You e nd u r e  a much h ig he r  cost 
beca use sepa r a te sys tems a r e  no t i n teg r a ted . The commun ica t ions 
b r e a i<aowns are t r eme ndou s .  The d i f f ic u l t i e s  i n  g e tt i ng i n format ion 
f rom one depa r tmen t  to a nothe r : eve n  though it i s  the same company , 
o r  i f  i t  i s  j u s t  c ross a depa r tment l i ne or  i f  i t  i s  on a nothe r  
f loo r , a r e  abso l u te ly ama z i ng .  The m i l l ion s o f  dol l a r s  that a 
bu s i ne s s  spends on t ry i ng to g e t  the r i g h t  i n forma t ion to whe re i t  i s  
needed i s  rea lly hampe red by t h e  fact  tha t t h e  whole commun icat ions 
f u nc t ion is r e a l ly not e f f ic ie n t  at a l l . The re  r e a l ly i sn ' t  any 

cont rol o f  the o f f ice . The r e  1s abso l u te ly no con t ro l  of  an of f ice . 

A good execu t ive today can te l l  you wha t h i s  produc t costs . 
Bu t ,  as  I sa id , e a r l i e r , i t  i s  news i f  he k nows what h i s  documents 
cos t or  how much the typ i ng pool cos t s  or  how much i t  costs to 
d ic ta te any th i ng . One of  the key approaches and me t hodolog ies that 
add r e s s e s  i tse l f  to th i s  a re a  and solve s the problems o f  
non - i nteg r a t ion i s  M i k e ' s  ( Hamme r ) sys tems approac h . W ithou t any 
que s t ion , bas i ng ta s k s  on the compu ter  and the good old prog r amm i ng 
systems c apab i l i ty ,  you have the ab i l i ty to prov ide a l l  o f  the th i ng s  
tha t  Lick ( Lick l ide r ) ind ica ted : e ase o f  u se a nd chang e , the 
flex i b i l i ty to hand le va r i e ty or complex i ty , the abi l i ty to do some 
gene r ic prog r amm i ng wh i le a l low i ng spec ia l i zed funct ion through wor k  
s ta t ion s . 

The othe r th i ng tha t i s  happe n i ng a r e  some s ign i f ican t 
adva nce s i n  techno logy . The a ppl icat ion o f  the compu te r to o f f ice 
tas k s  is r e a l ly one o f  the ma j or t h i ng s . People t a l k  about word 
p roce s s i ng as one o f  the ma j o r  a spects of  the au toma t ion in t he 
of f ice , bu t now i f  you w i l l  not ice care f u l ly , people a r e  beg i n n i ng to 
say compu te r -oased word proce s s i ng . The re i s  more to it than j u s t  
word proce s s i ng . Th i s  i s  the k i nd of  th i ng that i s  going to become 
more  a nd mo re pe rvas i ve . 

Someone u sed the wo rd "dig i tal"  ea r l ie r . One o f  the sav io r s 
of the wor ld i n  te rms of cur r e n t  a nd f u t u r e  o f f ice au toma t ion a rea  i s  
s imply the fac t tha t eve r y th i ng , a f te r  a long hard ba t t le , i s  be i ng 
r educed to d ig i t a l  representat ion : whe reve r  i t  i s ,  whateve r  i s  go i ng 
on . In spi te of  103 yea r s  o f  AT& T and a l l  the ana log equ ipme n t , the 
d ig i ta l  form of transm i ss ion , the d ig i ta l  form of s to r age whe the r it 
is vo ice , FAX , data or wha teve r , i s  becom i ng the common denominator . 
Whe the r i t  is  a PBX o r  a compu te r it i s  a l l  d ig i ta l . Th i s  i s  the 
k ind of dynamic th i ng tha t is happen i ng . 

El ect ron ics . The LS I ch i ps , w i th the i r  reduc t ion i n  costs  
and improveme n t s  i n  e f f ic ie ncy a re hav i ng tremendous e f fec ts on th i s  
i ndu s t r y . Aga i n , 10 o r  1 5  yea r s  ago you had compu ter s that consumed 
a room maybe a ha l f  o r  a qua r te r  th i s  s i ze and cos t  seve r a l  m i l l ion 
dol la r s .  Today equa l l y  powe r fu l  compu te r s  may be only as  b ig a s  th i s  
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console ano se l l  for $10, 000 or  $ 20 , 000 wh i le do i ng th i ng s  a heck o f  
a lot fa s te r . All o f  the se t h i ng s  a r e  h appe n i ng . 

The r e s u l t s  tha t we a r e  go i ng to ach i eve a r e  goi ng to he lp 
get bus ine ss  done be tte r , not j us t  improve the o f f ice for the sake of 
do i ng some th i ng new to o f f ice s .  Au toma t ion w i l l  he lp get bus ine ss 
accompl i s hed , the  ac tual bus i ness of  the  bu s ines s .  It  will  he lp to 
ge t products to mar k e t ,  pe r form se r v ices a heck of a lot mor e  
e f fect ive ly . Thi s  technology i s  an abso l u te d r i v i ng force . That i s  
why the r e  a re g imm i c k s  around . The r e  i s  s o  much technology t h a t  i s  
be i ng deve l oped , that technology i s  becomi ng the w rong end o f  the 
game . The ta i l  is k ind of wagg i ng the dog . The re a r e  so many new 
techn iques a nd so many capab i l i t ie s , improvements in appl icat ions a nd 
i ncreased spe eds coming ou t tha t people tend to be mesmer i zed .  They 
frank ly can ' t  be a l l  u sed e f fec t i ve ly . 

People have a compu ter i n  a d i sper sed d a ta process i ng wor k  
stat ion today and tha t compu te r i s  idl i ng . I t  i s  u s i ng probably 10 
pe r cent of i ts powe r i f  i t  is j us� do i ng one par t icular  appl icat ion . 
The key i s  to i n teg r a te othe r appl icat ions , to sys tema t ize i t  a nd pu t 
othe r func t ions on i t .  Th i s  w i l l  be the k i nd o f  a t h i ng tha t i s  
occu r r i ng and mak i ng sys tems more e f f i c ie n t . 

The ve loc i ty of change i s  tremendou s .  There  i s  a bsolu tely 
no que st ion about i t . Good old Alv i n  To f f lee r tal ked about that and 
tola us wha t was going to happen ten year s  ago . He a l so sa id 
some t h i ng i n  his la s t  book The Th i rd Wave , tha t has r ece ntly bee n  
publ i shed . He t a l k s  abou t the concept of demas s i f y i ng . Tha t  i s  wha t 
rea l ly i s  go i ng to happe n . 

I l i ke to th i nk to my days w i th the IBM Cor por a t ion and the 
days of the ma in  f rame as be i ng back in the age of the d i nosau r .  All 
of the ma in f rames , a l though they obv iously w i l l  con t i nue to be 
the re , to cont rol ma s s i ve f i les and a l l  those t h i ng s , have d im i n i s hed 
in impor tance ove r the d ecade . The capab i l i ty to prov ide the powe r 
o f  a sys tem in a sma l l  m i n icompu te r , mic rocompu ter ba sed product on 
the othe r hand ha s g rown w i th i n  a processor the s i ze o f  a typewr i te r  
a qua r te r -o f-a -mi l l ion , a m i l l ion b i ts of sem i -conductor s torag e , 
megab i te s  o f  mas s  s torage can ex i s t . The same mach i ne can prov ide 
all k i nds o f  pr i n t i ng capa b i l i ty and the log ic a nd the systems and 
the sc reens and a l l  the func t iona l i ty nece ssary to pr ov ide you w i t h  a 
mu l t i pl ic i ty of  f u nc t i ons . These powe r f u l  sma l l  proces sor s really 
are  com ing . I t  is  absolu te ly an h i s tor ical  impe r a t ive .  

Th i s  i s  wha t i s  happe n i ng .  The fact o f  the ma tter i s  tha t 

func t ion and pe r formance are  inc r e a s ing tr emendou sly wh i le the pr ice 
and space r equ i red a r e  com i ng down . Tha t  i s , by the way , j u s t  as 
impor ta n t . You cannot do a th ing in an o f f ice i f  it is go i ng to take 
up , you k now , 40 squ a r e  fee t o f  space . The equ ipment has got to be 
abou t the s i ze o f  a typewr i te r . The re are  no sc ient i f ic equa t ions 
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invo lved i n  i t .  Tha t  j us t  happens to be the wa y th i ng s  have 

evolved . It i s  k i nd o f  l i ke the s i ze of  a ba seba l l . I don ' t  k now 

wha t i t  i s , bu t i f  you wan t  to play ba seba l l  you have got to use a 

Na t ional Le ag ue or an  Ame r ican Le ague s ta ndard s i zed ba seba l l . I t ' s  

j us t  the r u l e  o f  t h e  game . 

You have seen examples of  some o f  the se th i ng s  i n  the ' 70s . 
There  a r e  go i ng to be a lot more in  the ' 80s . The examples i n  the 
' 70s we r e : data commu n i ca t ion term i n a l s  tha t tal k  to e ach other in 
s p i te of the fact tha t the r e  a re not compa t i ble s ta ndards in many 
a r e a s . They ta l k  to d i f fe r e n t  compu t e r s .  They are  d ig i ta l  and they 
have RS -2 32C k i nds of inter face s . The re  have been some protocols . 
At least the r e  a r e  a dozen or so protocols tha t ever ybody doe s . So , 
there a re nume rous commun ica t i ng d a ta proce s s i ng te rmina l s . 

Dig i tal  te lephone s .  A d ig i ta l  telephone was a d i r ty word 
ten yea r s  ago . You cou ldn ' t  say tha t i n  an  AT& T dom ina ted 
commu n i c a t ions env i ronment .  Bu t ,  today it is happen i ng , they a re 
ava i lable and they w i l l  become i nc r ea s i ng ly ava i lable . They w i l l  be 
t r ea ted j us t  l i ke a data te rm i na l .  They a r e  one and w i l l  be the same 
a s  we go on . 

Commun icat ion wor d  proce s sor s .  N inety pe rcent o f  the wor d  
processor s t h a t  ex i s t  in  the wor ld , t h e  3 50 , 000 of them , a ren ' t  
commun icat ing . Bu t ,  tha t i s ,  and has been g r adua l ly coming . The 
e le c t ron ic PBX ,  the ones that a r e  wor th anyth i ng , a r e  a l l  d ig i ta l . 
They are  proce ss ing ana log vo ice f rom te lephones on a d ig i tal bas i s  
and have the c apab i l i ty o f  do i ng the s tore and forwa r d  vo ice , s to r e  
and forwa rd da ta , a n d  store a n d  forwa r d  f a c s  a s  the future  evolve s . 

Compu ter i zed te lephone manageme n t  sys tems . The k i nd s ·  o f  
products tha t w e  have o f fered a t  Datapo int have add r e ssed themse lve s 
to an a rea of  the bus iness , an a rea of  the o f f ice , tha t too many of 
us  j us t  pas s  by because it has been old and pla i n  and black and 
s i tt i ng i n  the cor ne r  and do i ng noth i ng but r i ng i ng eve ry once i n  a 
wh i le .  Tha t  i s  cal led the telephone . I t  i s  cal led vo ice 
communicat ions . The r e  are too many people i n  th is  whole o f f ice 
a u toma t ion enterpr i s e  tha t have e i ther come from the data proces s i ng 
s ide -- where most of  the a u toma t ion has occu r red -- or f r om the wor d  
process i ng o f f ice admi n i s t r a t ion s ide whe r e  some of  the au toma t ion i s  
occu r r i ng .  Ve r y  few people have concer ned themse lves w i th the most 
common means of commun i ca t i ng and exchang ing i n forma t ion , the  whole 
telecommu n ica t ions a rea and vo ice commun icat ion . Tha t  i s  some th i ng 
tha t we have tr ied to con s i s te n t ly do for ove r f ive yea r s  i n  our 
compa ny . 

One o f  the th i ng s  I wan t to do i s  g ive you an example of how 
we have i nteg r a ted our  product l i ne .  It w i l l  take me a few minutes 
to do i t .  
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We s ta r ted as a cor po r a t ion e leven yea r s  ago and we produced 
a d umb termina l . It  wa s a CRT replacement for a We ster n Un ion 
te r m i na l , a te le type . We deve loped abou t seven yea r s  ago wha t we 
cal led d i st r i bu ted or  d i spe r sed data proce s s i ng . Da tapo i n t , a long 
wi th Fou r  Phase , a nd a couple of othe r compa n i e s , we re the ear ly 
people who got i n to the concept o f  pu t t i ng the powe r o f  the computer 
ou t whe r e  the act ion was . We deve loped our own m i n i compu te r , ou r own 
sof twa r e  languages and our own ope r a t i ng sys tems . Today , our 
Cor po r a t ion and qu i te a numbe r of oth e r  corpo r a t ions o f f e r  tr uly 
powe r fu l  d i s t r i bu ted data proce s s i ng systems tha t have a 
qua r te r -o f -a -mi l l ion , ha l f -a -m i l l ion b i tes  o f  semi -conduc tor storage 
a nd m i l l ions o f  b i tes o f  ma ss  s tor age . They a r e  suppo r ted by a good 
ope r a t i ng sys tem , a d i s k  o r i en ted ope r a t ing sys tem . They a re 
s uppo r ted by COBOL a nd FORTRAN , a nd propr i e t a r y  language s . The se a r e  
the products tha t have been the lead ing edge in appl y i ng t h e  compu te r 
to o f f ice ta s k s  wh ich a re d a ta p roces s i ng appl ica t ion or i e n ted . 

As M i k e  ( Hamme r ) i nd ica ted ear l ie r , that i s  the f i r s t  a r e a  
t o  add re s s , t h e  na tu r a l  f low o f  . compu te r powe r to a g iven o f f ice 
appl ica t ion . Th i s  is wha t has been happen ing . The se sys tems have 
been appl ied to accou nts payable , sma l l  pay roll s ,  pe r sonne l j obs , 
gene r a l  ledge r , the wide gamu t of o f f ice ta s k s : bu t each sys tem i s  
loca ted i n  the o f f ice whe re the task i s  pe r fo rmed . 

The nex t  th i ng we d id , about f ive yea r s  ago , was to deve lop 
a l i ne of equ i pme nt that control led vo ice commun icat ion s . Now , it i s  
i n te r e s t ing to s e e  tha t people a r e  cons ider i ng voice a s  pa r t  of  the 
o f f ice envi ronment . They are beg i n n i ng to see that it needs to be 
cont rol led and it needs to be i n teg r a ted w i th da ta , par t ic u la r ly in a 
s to rage a nd a transm i s s ion mode . And , vo ice needs to be u sed a s  an 
annotat ion dev ice for documents or  forms . We star ted mee t ing th a t  
need w i th a whole l ine o f  equ i pmen t  ca l led commun icat ions management 

produc ts . We have about 900 or 9 50 o f  these systems instal led in  
Ame r ican i nd u s t r y  today . The vo ice management systems do the j ob of  
he lping people manage th i s  whole vo ice commun icat ion a r e a , as  one o f  
the ba s ic func t ions in  the o f f ice . 

The next th i ng we d id was deve lop a sys tems a r c h i tec ture  
th ree yea r s  ago . We  c a l led i t  ARC , Attached Re sou rce Compu t i ng .  I t  
is  a sys tems a r c h i tec ture  tha t employs a h i g h  speed coax i a l  cable a nd 
sof twa re wh ich a llows a l l  proces sor s i n  a sys tem to be a ttached to 
one anothe r . The speed a t  wh ich in forma t ion f lows i s  2 .  5 m i l l ion 
b i tes per second . It i s , as  you can te l l , h igh speed . It ope r a te s  
i n  an a rch i tectu r a l  s t r u c t u r e  such tha t common f i le s  a re sha red by 
d i f fe rent  appl icat ion processo r s .  Al l appl icat ion proce ssor s ,  or  
mu l t i -funct ion wor k  s ta t ions -- c a l l  them wha t  you will  - can be 
add r e s s i ng o the r func t ions a nd o the r f i le s  a nd o the r appl icat ion 
processor s .  It is a coax i a l  cable approach to th i s  local 
commun icat ions problem i n  an  i n teg r a ted o f f ice . It  i s  the ba s ic 
me thod o f  integ r a t ing a l l  o f  the se fea tu r e s  and func t ions . In the 
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las t yea r o r  so X�rox announced some th i ng cal led Ethe r ne t  and in the 
last few mon th s  a conso r t ium o f  compa n i e s , Xe rox , Inte l  and DEC (a 
p r e t ty powe r f u l  comb i n a t ion ) ,  have formed an ag reeme n t . They a r e  
go i ng to c reate a n  i n te r p rocesso r  standa r d , i n  the Ethernet  fash ion , 
and prov ide the wor ld w i th a common i ntero f f ice , local ne twork 
commu n ica t ions c apab i l i ty .  Maybe th i s  i s  the  k ind o f  th ing that some 
of the ea r l ie r  que s t ions we r e  add r e ssed to . I hope tha t the three 
compa n i e s  can do i t ,  because when they do i t  and they dec ide what a l l  
those protocols a r e , w e  w i l l  mak e  ou r AR C  sys tem compa t i ble w i th i t  
a nd w e  w i l l  have t h e  powe r fu l  a b i l i ty t o  commun ic a te w i th o n e  another 
i n t e r -sys tem . 

Once we e s tab l i shed the ARC ne two r k , the local  a r ch i tectural 
approach to an i n te r p roce s so r , o f f ice -o r i ented , mu l t i -fu nc t ion wor k  
s ta t ion capabi l i ty ,  w e  i n teg r a ted not only the data process ing 
capab i l i ty ,  bu t a lso vo ice commun icat ions , word proces s i ng and 
electron ic me ssag i ng . Those capab i l i t ie s  a re i n teg ra ted f r om a 
funct iona l s ta ndpo i n t  and mos t  o f  them r e s ide in  the sma r t  
compu ter -ba sed proce ssor . So , i t  . i s a beg inn i ng . I cer ta inly don ' t  
ma ke the cla im that i t  i s  nea r ly a s  soph i s t ica ted as what we w i ll see 
ove r the com i ng yea r s . Bu t ,  it is the beg inn i ng of  tr u ly i n teg r a ted , 
mu l t i -func t ion wor k s t a t ions whe r e  the sy s tem not only doe s data 
process ing , bu t a l so doe s wor d  process i ng 1 and the word proces s i ng 
and the data proce s s i ng a r e  1 n teg r a ted . You can access  the f i les and 
have comb i ned ope r a t ions . The word p roce s s i ng serve s , i f  you w i l l , 
as  a ma i lbox fo r an e lec tron ic me ssage sys tem . Th rough the 
i n t e r processor bus you can commu n i a te w i th a l l  the oth e r  processor s 
on the l i ne and obv iously ou tside  o f  our o f f ice bu i ld i ng ove r the 
common car r ie r  ne twor k s . Ou r approach is a g lobal approach , a 
s t r a teg ic approach towa rds the i n te r g r a ted e lec tronic o f f ice . 

Wha t i s  go i ng to be happe n i ng i s  mor e  and mor e  funct ions a r e  
go ing to b e  add ressed into a loose ly woven , i n  m y  j udgement , 
m i n icompu ter -ba sed ser i e s  o f  proce s sor s .  The se processor or 
con t ro l le r s  taken tog e the r w i l l  form , i n  the agg regate an o f f ice 
supe r con t ro l le r . The bea u ty i s  tha t the supe r con t ro l l e r  w i l l  be able 
to be bu i lt s tep by s tep , appl icat ion by appl icat ion s ta r t i ng whe r e  
the bu s i ne ss  needs to ge t the bes t  bang for the buc k . 

I f  the b igge s t  problem i s  g e t t ing invo ices ou t and 
typew r i t te n  i n forma t ion out , maybe the word proce ss i ng approach i s  
the f i r s t  one a nd that i s  what a company shou ld s ta r t  w i th . I f  i t  i s  
d a t a  proce s s ing , then maybe tha t i s  what they can s ta r t  w i th . I f  i t  
i s  an  e le c t ron ic me ssage sys tem and the company need s t o  improve 
the i r  s e r v i ce s , maybe tha t is the way to do i t .  Bu t you have the 
oppor tun i ty to pick a ny one o f  those a r eas , s ta r t w i th i t ,  k now that 
it is compa t i ble and know you can g r ow from tha t  as you r needs g r ow 
in the f u t u r e . 

40 

Copyright © National Academy of Sciences. All rights reserved.

Toward the Electronic Office
http://www.nap.edu/catalog.php?record_id=18507

http://www.nap.edu/catalog.php?record_id=18507


I th i n k  tha t th i s  i s  the k i nd o f  thing you have got to look 
for i n  th i n k i ng a bout you r plann i ng fo r con s t r uc t ing the elec t ronic 
o f f ice . You need the k ind o f  expandable modular  systems tha t w i l l  
pe rmit  you to be a b l e  t o  g row and b e  f le x ible . The sys tems mus t  be 
compa t ible w i thou t any que s t ion . 

Be l i eve i t  or not , ther e  a r e  s ing le , ma jor  corpor a t ions i n  
t h i s  cou nt r y  who a r e  o f fe r i ng seve r a l  d i f fe rent ve r s ions of the 
e lec tron ic o f f ice , depend ing on which d iv i s ion you buy it from .  I 
wou ld neve r ment ion the name o f  tha t company . 

The r e  has got to be some sound s t r a tegy on the ba s i s  o f  the 
ve ndor that r e a l ly has to be we l l  thoug ht th rough . It has got to be 
a r t i c u l a ted . It has to be open . You should k now whe r e  the vendor i s  
g o i ng and by h i s  act ions and e xpe r i e nce in  the pa s t , you shou ld know 
wha t he has done in the pas t .  Look a t  i t  and examine i t .  The r e  are  
a lot o f  th i ng s  tha t a r e  sa id today . The r e  a r e  a lot  o f  good 
i n te n t ions tha t a r e  be i ng s t a ted today , bu t the que s t ion of whe the r 
o r  not they a r e  a l l  go i ng to occur . is anothe r ma t te r . 

The e leme n ts of the interg r a ted e lectronic off ice . I am not 
going to go th roug h  these in  any g re a t  deta i l . We a l l  k now wha t they 
a r e : wor d  or text proce ss ing , the whole idea o f  e lectronic typi ng ; 
e lectronic mes s age sys tems , a s  such , sw i tc h i ng i f  you wan t  to call 
i t ,  bu t the abi l i ty to get  i n forma t ion to anoth e r  locat ion much 
faste r  e lec t ron ica l ly than we have in the pa s t  th rough ta k ing i t  and 
t r ansc r ib i ng i t  onto paper and then ma i l i ng i t ,  e t  cete r a ; data 
p roce s s i ng ,  we all k now wha t  that i s . Most of  u s  come f rom tha t k i nd 
o f  an env i ronmen t ,  howeve r ,  I w i l l  ma ke the qua l i f ica t ion tha t  the 
data proces s i ng I am t a l k ing a bou t i s  d i s t r i bu t i ve data proce s s i ng , 
d ispe r sed data proce s s i ng . Th a t  i s  going to be key . That i s

· 
the 

mos t  au toma ted pa r t  of the o f f ice and tha t i s  going to form the mo s t  
e f fec t ive base f o r  e xpans ion and extens ion und e r  economic and v iable 
k inds of re s t r a i nts . 

Vb i ce communicat ions . The long forgotten par t  o f  the 
bu s i ness  because for 103 yea r s  it was a monopoly and it has only been 
opened up to young , new , c r e a t ive approache s i n  the las t  seven or  
e ight  year s  e f fec t ive ly , a l thoug h the FCC r u l e s  have been out for 
abo u t  e leven yea r s . The fac t of the matter  is you a r e  goi ng to see 
s ign i f icant k i nds o f  th i ngs be i ng done in th i s  a re a  and compan i e s  
l i ke our se lves and o the r s  h ave a l r e ady made some equ i pment and 
add ressed the se a reas to make i t  a g reat deal mor e  e f f ic ien t .  

Facs imile . We t a l k  a bou t  elec t r on ic ma i l  and we ta l k  abou t 
the typed a nd pr inted word . Ac tually , I k now a lot of compa n i e s  tha t 
th i n k  o f  e lec tron ic ma i l  a s  FAX and a s  pic tur e s  and , by golly , tha t 
is  the way i t  i s . That  i s  the way the i r  bu s i ness  runs and that i s  
the i r  ver s ion o f  e lec tronic ma i l .  So , o u r  whole integ r a ted 
e lec t ron ic o f f ice mus t  adm i t  the e x i s tence of that and play it as a 
par t of  the sys tem . 
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Vi aeo image , v ideo conferenc ing , the g ame o f  te leconferenc
i ng .  IBM Sate l l i te Bu s i ness  Sy stems s tud ies  say th a t  20 pe rcent o f  
mee t ing s tha t a r e  he ld i n  Ame r ican i ndu s t r y  today a re we l l 
s t ructu red , i nc lude people who k now one anothe r , involve k nowledge 
wh ich i s  qu i te common , and they cou ld be replaced by video con 
f e r e nc i ng techn iques as oppo sed to g e t t i ng on a i r plane s and f ly i ng 
around . I be l ieve tha t . I f i nd tha t true  i n  our bus i ne s s . I th i n k  
you might  a l so f ind tha t to be t r ue . 

The who le data commun icat ions a rea . 
data commu n i c a t ions w i l l  a lways be the r e . 

The s tandard volume 

He r e ' s  an example of how the se th i ng s  might be i nteg r a ted i n  
a g iven appl ica t ion a r ea . One of  the favo r i te subj ects o f  a company 
l i k e  m ine is the whole i nvo 1 c 1 ng , cash col lect ion e nd o f  our 
bu s iness . Typ ica l ly i n  th i s  k ind of an envi ronme n t  a b i l l  i s  
prepared  and a n  accounts  r ece ivable f i le i s  e s tabl i shed a t  tha t 
t ime .  At tha t  t ime a l so a f i le i s  set  up , the e n t r y  i s  made i nto the 
da t a  proce s s i ng f i le and we have .accomp l i shed the f i r s t  s tep in ou r 
process . Bu t ,  as  th i ng s  happen , ther e  has bee n  a problem and you 
r�ce ive a par t ial  payme n t  from the c u s tome r . In th i s  case , i f  you 
d id have that da ta p roce s s i ng te rmina l , d i d  have a word proces s i ng 
capa b i l i ty ;  you cou ld u se i t  to type a letter  to the cus tome r , ma ke a 
cor rect ion i n  the f i le ,  ge t the i r  cor rec t  b i l l  ou t wh i le only 
ente r i ng the changes tha t are necessa r y . To do th i s , i n te r ac t ion to 
the da ta proces s i ng f i le s  is key . We t ie in the wor d  proce s s i ng i n  
tha t fash ion . 

Bu t ,  the f ac t  o f  the ma tter i s  tha t the people who r e a l ly 
collect the money a r e  out i n  the branch of f ice . Th i s  i s  not 
a typica l . The g uy who k nows h i s  cus tome r , i s  loca ted c lose to

· 
the 

cus tome r and col lect ion is done in the branch o f f ice . He needs to 
have a copy of  the invo ice in the branch because the custome r ' s  
ha ndw r i t i ng i s  on i t .  So , he sends i t . The note s a r e  needed . We 
the re for e fac s i m i le a copy of both a long wi th the f i le .  

In the b r a nch o f f ice they c a l l  the c u s tome r for the 
collect ion . The phone cal l i s  controlled by a computer i zed telephone 
sys tem to mak e  s u r e  that it is lea s t -cost routed , to make sure  it may 
be mer g ed w i th a l l  tha t othe r tra f f ic that is going bac k and for th ; 
tha t , i f  you w i l l , i t  i s  a t  lea s t  i nter leaved . I f  i t  i sn ' t  packe t 
sw i tched i t  i s  a t  lea s t  inter leaved be tween data and facs i m i le . We 
g e t  that done on a lea s t -cost ba s i s  and a l l  o f  tha t commu n icat ions 
cos t is t r acked and accounted for . So , at th i s  point we have 
cont ro l led the vo ice and we have b rought tha t  in  as an eleme n t . 

Now the br anch o f f ice col lects the money . They format 
anothe r mes s ag e  tha t  says , "We have i t  a l l  re solved , "  by word 
proces s i ng . Us i ng the  e lectron ic mes sage capa b i l i ty o f  the  system , 
they ma i l  e lec t ron ica l ly ,  the same day , a l l  o f  th i s  i n forma t ion back 
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to the home of f ice . All the f i le s  are upda ted . The cus tome r i s  i n  
the meant ime send i ng in the money that i s  nece ssa r y . We the r e fore 
may have red uced the t ime i nvolved in tha t tr ansact ion from a couple 
of wee k s  to a day or  so . The r e i n  l ie s  the va lue of the system . A 
t ransac t ion i s  done a g r e a t  dea l  mor e  e f f i c i en t ly . There have not 
been a lot of r e transm i s s ions and repe t i t ious c le r ical e ffor ts . Tha t  
i s  f i ne , bu t the k e y  i s  the bu s i ne s s  i s  r u n  be t te r . The cus tome r i s  
s e r ved be t te r . His  d i f f icult ies a re r e so lved . The cash i s  acqu i red 
much mor e  qu i c k ly and th i s  i s  the ma jor  r e s u l t  of bus ine ss . 

On a week ly ba s is a l l  o f  th i s  i n fo rmat ion can be t ransmi t ted 
ou t to the data commun icat ions terminals on a vol ume bas i s .  Pe r haps 
on a mon th ly bas i s , ins tead of ever yone fly i ng to mee t each o the r we 
cou ld have a v ideo con ference . 

I f  you try to take away the piece o f  equ ipmen t  they have 
today the cler k s  w i l l  damn nea r k i l l  you . They love i t  so much a nd 
the people have done such a good j ob i n  u s ing i t .  There are  othe r 
people who f ight  new sys tems and .don ' t  l i k e  them i n  gene r a l . They 
are ter r i ble . They have been imposed f r om above . They don ' t  
under s tand au toma t i ng for the g r e a te r  good of the depa r tment . The i r  
reac t ions a r e  unde r s tandable . They have t o  under stand why i t  i s  
go i ng to help them d o  the i r  j o b  be t te r , e l iminate the d r udge r y , 
wha teve r i t  might be . Those k inds o f  systems tha t he lp wor k e r s  are  
ava i lable today . The sys tems can  be  made to be  fr iend ly ,  easy a nd 
per form in Eng l i sh lang uage . I t  doesn ' t  have to be a nasty system 
that is going to harp on the ope r a to r . 

Wha t  can you do? As I sa id ear l ie r , you have got to 
unde r s tand what it is we a r e  ta l k i ng about . These k i nd s  of 
confer ences help eve ryone to lear n  abou t wha t is ava i lable in 

·
the 

i ndu s t r y , to lea r n  the concepts ,  the bas ics . Please be awa re of some 
of the new th i ng s  tha t  a r e  involved , l i ke voice . Wor k  to e s tabl i sh a 
comm i tment in you r s e l f  and you r company tha t system i n teg r a t ion i s  
r e a l ly bene f ic ia l  and can b e  done . Show the w i l l i ng ne s s  t o  inve s t ,  
f ra n k ly i n  a po l i cy e f for t .  I t  has got to be done tha t way . Tha t  i s  
the only way you can rea lly get the bug s ou t o f  any a spect o f  a 
sys tem whe re the re i s  go i ng to be any k ind of  a ma j o'r e lement tha t i s  
going to be involved . 

Obv iou s ly plann i ng a t  the top for the f inanc i a l  and the 
man agements leads , h i r i ng and deve lop i ng the people is impor tan t . 
You have got to look a t  some th i ng tha t i s  pract ical someth i ng that 
you can g e t  done now , bu t the rea l i ty i s  you have to look over the 
long -hau l .  Soone r or later  you a r e  go i ng to g e t  it all done . 

Thank you very much . 
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THE PRODUCTI VITY AS PECTS OF OFFICE SYSTEMS 

John D .  Hogan 
Ame r ican Produc t i v i ty Cente r  

( now w i th The Va r i able Annu i ty J,i fe In s u r ance Company ) 

I NTRODUCTORY REMARKS 

I wou ld l i ke to be able to lay out for you a numbe r o f  
r e sea r ch s t ud ies o n  the produc t iv i ty of  o f f ice systems , summa r i ze the 
s t r eng ths and wea knes se s  of each , and inte r pr e t the r e su l t i ng know
l edge in te rms o f  good pr act ices y,ou shou ld fol low to obta in spec i f ic 
p r oduc t iv i ty r e su l ts . 'fhe r e  i s , howeve r ,  no s uch bounty of research . 
The re a r e  case stud i e s  o f  appa rent good pract ices and succe s s f u l  ou t
come s , but few car e f u l  r e se a r ch s tud i e s  tha t a s soc i a te g iven o f f ice 
sys tems w i th mea s u red produc t i v i ty e f fec ts . 

The lead i ng edg e i n  o f f ice systems i s  technology -- the 
a u toma ted o f f ice , o f f ice of the f u t u r e , and i nteg r a ted o f f ice sys tems 
tha t compete for our a t tent ion in j ou r na l s  such as Da tama t ion , Info 
Sys tems and Compu te r Des ign . The r e  i s  l i ttle que s t ion tha t the 
ex i s tence of  the technology compe l s  us  to cons ider  its use , leads us 
to imag ine var iou s conf igu r a t ions i n  ou r organ i z a t ions . The more 
exot ic the techno log y , the more r e solu tely shou ld we r emind our se lve s 
that syst�ms a re des i g ned to s e r ve need s , bu t e ven the mos t  u rgent 
needs cannot be accommoda ted at eve ry pr ice . Cos t  j us t i f ica t ion , 
ca r e f u l  de s i gn and prepa r a t ion , a nd sens i t ive implementat ion a r e  the 
keys to succe s s f u l  employmen t  of o f f ice sys tems technology . 

Th i s  presentat ion i s , the r e fore , a con sc iousne ss-ra i s i ng 
e f for t to sha re  v iews abou t the wh i te col l a r  produc t iv i ty problem , the 
potent ia l  in o f f ice sys tems technology to improve p roduc t i v i ty and 
some o f  the prom i s ing appr ache s to rea l i ze tha t  potent ia l .  

The o f f ice problem o r  wh i te col la r  produc t i v i ty problem come s 
to us  i n  var ious g u i ses bu t the pr i nc ipa l  man i fe s ta t ion i s  r i s i ng 
costs . Re la t ive to product ion wor k e r s , wh i te col la r  wor ker s a r e  an  
inc re a s i ng bu r de n  i n  mos t organ i za t ions : the  propor t ion o f  wh i te 
col la r  wor Ke r s  exceeds f i f ty percent of employed wor k e r s and accounts 
for mor e  than s i x ty per c e n t  o f  compensat ion costs . 

The cos ts o f  the "o f f ice " a re be t te r  apprec i a ted a s  i n fo r ma 
t ion hand l i ng and proce ss ing cos ts and inc l ude per sonne l ,  equ ipment 
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and so f twa r e . These cos t s  have i nc r e a sed d r ama t ically . In 1 9 4 6 , for 
e ve r y  dol lar o f  in forma t ion expense $ 3 . 2 6  o f  good s and ser vices we r e  
produced � b y  1 9 7 4  on ly $2 . 7 8 we r e  produced . The l i ke l ihood i s  tha t 
the t rend has con t i nu ed in recent yea r s .  

Est ima tes a r e  tha t the produc t i v i ty o f  o f f ice wor k e r s ove r 
the 1 9 68 -7 8 ,  pe r iod i nc r e a sed 2 . 3  pe rcent , wh i le produc t iv i ty o f  
fac to r y  wor ke r s  i nc r e a sed 1 8 . 5  percen t .  The tendency i s  t o  a t t r ibute 
low prod uc t ivi ty in  the of f ice to low leve ls  of  capital inve s tmen t  per 
employee . Est ima te s  o f  the inve s tment per o f f ice wor k e r  ind ica te i t  
i s  only one -te n th o f  the inve s tment pe r facto r y  wor k e r  and 
one -twe n t i e th of the inve s tment per farm wor ke r . 

Whi le the number s  s u r round i ng the o f f ice technology problem 
are d r ama t ic , the manageme n t  of o f f ice wor ke r s , e spec i a l ly s k i l led 
i n forma t ion wor ke r s , is widely pe rce i ved to be a se r iou s problem . 
Mor a le i s  low among the se wor ker s due to thre ats  to the i r  s ta tus 
r e su l t i ng f rom pay compress ion and such j ob-r e la ted i s s ue s  as 
ove r spec i a l i z a t ion , uneven f low o f  wor k , and inadequa te i n forma t ion 
and dec i s ion suppor t sys tems . The manageme n t  cha l le nge i s  to con trol 
the r i s i ng burden o f  cos ts  and s imu ltaneous ly cope w i th mor a le and 
wor k -re lated i ss ue s .  Compe t i t ive pressu res  i n  the na t iona l a nd 
interna t iona l mar ke t s  a r e  forc ing a t tent ion to the o f f ice problem . 

One pa r t  o f  the so l u t ion is  undoubted ly o f f ice sys tems techno
logy . However ,  a s tr i c t ly technolog ical approach to improvement  of 
o f f ice produc t i v i ty is doomed to fa i lu r e . The natu r e  of i n forma t ion 
wor k and i n forma t ion wo r ke r s ,  o f f ice prac t ices and pe rqu i s i te s  that 
have become inst i tu t iona l i z ed , and the role of the o f f ice a s  an 
i n forma t ion hand l ing and proce s s i ng sys tem force · a t tent ion to 
organ i z a t ional behavior a s  the c r i t ical va r i a ble i n  the o f f ic e  
s i tuat ion . 

In forma t ion wor k e r s .  The cha r a c te r i s t ics o f  informa t ion wor k e r s  that 
set them apa r t  i nc l ude the follow i ng : 

Subs tan t ially mor e  cos t ly than a l l  othe r k inds o f  labor ; 

Tas k s  a lmos t a l l  i n fo rma t ion o r iented ; 

Not ye t inf luenced much by informa t ion technology beyond 
au toma t i ng t r ad i t ional pape r f lows and c l e r ical rou t i ne s ; 

Res i s tant to change in  ways o f  hand l ing own i n forma t ion 
and commun ica t ing w i th other s ; 

Not or i ented to th i n k ing in  expl ic i t  cos t -bene f i t  
( prod uc t iv i ty )  te rms o f  h i s  own act i v i t ies because 

of lac k o f  knowledge ,  d i s i nc l ina t ion , or  not be i ng 
reques ted to do so ; 
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Wor k  i s  uns t r uc tu r ed -- d i f f icu l t  to de sc r i be and 

de f i ne . 

The chal lenge , the r e for e , i s  to ( 1 )  accept the 
cha r acter i s t ics of  in forma t ion wor ke r s ,  ( 2 )  use the power of the 
ex i s t ing i n fo rma t ion technology to ass i s t  them i n  the i r  tas k s , ( 3 )  
f i nd the mos t  co st-e f fect ive pe r sonne l and technology combinat ions , 
a nd ( 4 )  to deve lop a me thod o f  measur i ng these mos t produc t i ve 
comb i na t ion s . 

Why have we made so l i t t le prog r e s s  i n  th i s  e f for t to date ? 
Some of the reasons a re : 

Lack of knowledge on how to c re a te the mos t cos t-e f fect ive 
comb i na t ions of  pe r sonne l and i nforma t ion technolog ie s .  

Re s i s tance to change by i n forma t ion wor ke r s . 

Poor measu rement and accou n t i ng sys tems . 

Inadequa te sys tems to br ing technology to the s e r v i ce 
of  i n fo r ma t ion wo r k e r s .  

Or gan i z a t iona l in f lex i b i l i ty 

Unava i lab i l i ty of comme r c i a l  sys tems to i n teg r a te needed 
techno log ies . 

THE IMPRI NT PROJECT 

IMPRI NT i s  an ac ronym for IMprovement of PRoduc t i v i ty 
·
w i th 

I N fo rma t ion Technology . The pro j ec t  i s  a coope r a t ive e f for t by the 
Cent e r  and sponsor i ng organ i z a t ion s  to cond uc t r e se a rch on the 
que s t ions that sur round wh i te co l l a r  p roduc t i v i ty .  

The proj ec t concent r a te s  a t tent ion on ( 1 )  ana lys i s  o f  present 
wo r k ; ( 2 )  analy s i s  and des ig n of  change ; ( 3 )  c re a t ion and appl ica t ion 
of produc t iv i ty me t r ics to the present wor k  sys tem ; ( 4 )  chang i ng wor k  
sys tems th rough tecnnology and o the r i nt e r vent ions ; and , ( 5 ) ana lyz i ng 
and i n te r pre t 1 ng r e s u l t s . 

An o f f ice sys tems labor a tory has been cont r i bu ted to the 
Ce nter and wi l l  be ope r a t iona l in  the t h i rd qua r te r , 1 9 80 .  When 
comple ted , the labor a tory w i l l  have one of  the mos t  compre hens ive 
o f f ice sys tems in  ex i s tence for r e sea r ch pu rpose s . Suppleme nt i ng th i s  
fac i l i ty w i l l  be of f ice sys tems i n  sponso r i ng organ i z a t ions wh ich w i l l  
a lso serve a s  t e s t  s i te s . 
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Among the ma j or r e s e a r c h  outpu t s  soug h t  i n  thi s pro j e c t  a r e  
the fol low i ng :  

SUMMARY 

Techn iques a nd i n s t r umen t s  for organ i za t iona l interven t ion 
a nd assessme n t ; 

Produc t iv i ty me a s u rement  and accou n t i ng systems design for 
i n fo rma t ion wor k ; 

Gu ide l i ne s  for manag i ng o f f ice sys tems technology p i lo t  
proj ects ; 

Case stud i e s  o f  cos t-bene f i t r e su l t i ng f r om o f f ice sys tems 
techno logy projects ; 

Gu iue l lnes fo r technology eva l ua t ion a nd i n teg r a t ion ; and 
de s ign o f  man -mach i ne sys tems for i n fo rma t ion wor k .  

The s t a te o f  knowledge in produc t iv i ty r e s e a r c h  as i t  relates 
to wh i te col lar  wor k e r s  can on ly be  ca l led backwa rd . Ve ry l i t t le is  
k nown about product i v i ty and organ i z a t ion va r i ables such  a s  h i g h  o r  
low mor a le , j o b  sa t i s fact ion , o r  deg ree o f  pa r t ic i pa t ion i n  
organ i z a t ion dec i s ion-ma k i ng . The pa r t s of s k i l led i n fo rma t ion wor k  
tha t can be delega ted to o f f ice sys tem techno logy a r e  a lso sh rouded i n  
doubt . Mea s u r ement o f  in forma t ion wor k i n  te rms o f  e i the r outpu t  o r  
produc t i v i ty i s  i n  a pr im i t ive s ta te .  Re search p roj ects that can f i ll 
the se vo ids i n  knowledge a r e  sor e ly needed . Pro j e c t  IMPRINT and othe r 
o f f ice sy stems rese a r c h  projects  in  ope r a t ion a r e  expec ted to enhance 
cons ide r a bly our u nde r s tand i ng o f  i nforma t ion wor ke r  produc t i v i ty . 
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UN I TED STATES A I R  FORCE PROJECT IMPACT 

John Zane r  
A i r  Force Sys tems Comma nd 

I wou ld l i ke to beg i n  by g 1 v 1 ng you a l i ttle o f  the backg round 
of P ro j ect IMPACT. The pr ima r y  mot ivat ion beh i nd Proj ect IMPACT wa s 
a s tudy conducted by the Ai r Force i n  the 1 9 7 5-7 6 t ime f r ame . Th i s  
s tudy po i nted o u t  that a l though the A i r  Force wor k  load was go i ng to 
be inc reas ing , par t ic u la r ly in terms of i nformat ion gathe r i ng and 
d i s seminat ion , the wor k force to suppor t tha t col lect ion and d i s 
semina t ion proces s  wou ld dec rease o r  a t  bes t  rema i n  cons tant . Faced 
w i th that s i tuat ion , Air  Fo rce Sys tems Command e s tabl i s hed Pro j ec t  
IMPACT in 1 9 7 8  t o  i nve s t igate the poss i b i l i t ies  o f  u s i ng o f f ice 
a u toma t ion to imp rove produc t i v i ty i n  the i n fo rmat ion use a rea . Its  
object ive was to  mode r n i ze sys tems management and systems acqu i s i 
t ion ope r a t ions i n  A i r  Force Sys tems Comma nd , bu t w i th an  u nde r 
s tand i ng tha t the cos t o f  the implemen ted tool s  had t o  b e  o f f s e t  
w i th ga ins a nd produc t i v i ty o f  the c l e r ical a n d  profess iona l wor k 
for ce . 

In i n i t ia t i ng Pro j ec t  IMPACT , our pas t  e xper ience i nd icated 
that  many of the successes or c l a i med succe sses in o f f ice automation 
had not rea l ly reached the potent ia l  tha t was forecast for them . In 
fact , fa i lu res we re nume rous and expens ive . Th i s  was t r ue , not only 
i n  i ndus t r y , bu t i n  the gove r nmen t  as  we l l .  One o f  the b iggest 
p roblems appea red to be a lack of  acceptance by the use r . Th i s  was 
both f rom the s tandpo i n t  of  people not want ing to change the way 
they d id th i ngs and f rom the s tandpo int of having systems that we re 
not or iented to the user . There was a per cept ion tha t  o f f ice auto
mat ion was d i f f ic u l t  to use and the r e fore not acceptable . FU r the r , 
t he cos t of wha t we proposed to do was not real ly de f i ned . Ther e 
fore , we found i t  was very d i f f ic u l t  t o  meas u r e  i nc reased produc t i 
v i ty when we d id not r e a l ly know wha t we had i n  our current  manual 
system.  

So , our gene r a l  conc lus ion a couple o f  year s  ago was that we 
shou ld move very caut iou s ly in th i s  a rea and a ttempt to have a lot 
of people involved i n  i t ,  espec ially use r s  and implementer s .  
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We e s ta b l i shed Proj e c t  IMPACT cons i s tent  w i th ou r ove r a l l  pro
g r am ma nageme nt ph i losophy . We set  u p  a prog r am o f f ice to manage the 
prog r am . We h i red  a pr ime con t r ac tor , Booz -Al len & Ham i l ton , to 
s uppor t the p rog r am o f f ice and , we a re conduc t i ng it as  a mu l t i 
phased proj ec t .  The f i r s t  pha se i s  to eva lua te wha t  i s  going o n  i n  
gove r nmen t  a nd indu s t r y  in  te rms o f  o f f ice a u tomat ion . The second 
pha se i s  to conduct exte n s i ve i n te r v i ews and select cand idate sys tems 
fo r p roto type te s t i ng and cand i d a te ha r dwa r e  for implementat ion . 
The th i r d pha se i s  to de s ig n  a prototype for implementat ion . Pha se 
fou r , i s  to i mplement and te s t  that proto type . Th i s  i s  the phase 
tha t we are in now . 'I11e f i f th pha se i s  to doc ume n t  the resu l t s  of 
the prototypes a nd mea s u r e  them aga i nst s a v i ngs that we p roj ec ted in 
Pnases  one and two . 

One o f  the inte r e s t ing aspec ts  o f  IMPACT i s  tha t we chose to 
u se a p roduct  or ientat ion r a the r than a f u nc t ional one . Wi thin  our 
f ie ld o r g a n i za t ions the r e  are a numbe r o f  produc ts  that are produced 
over and over aga i n . For example , if we a r e  go ing to acqu i r e  a 
weapon sys tem we need a r eque s t  for a proposa l ,  we need a s ta tement 
o f  wor k ,  and we p roduce any numbe r o f  techn ical documents in  suppo r t  
o f  tha t weapon sys tems acqu i s i t ion . So , we chose to look a t  each 
p roduct and fo l low it th rough the f low of the o r gan i z a t ion , ide n t i 
fy i ng those wh ich we r e  labor - i n tens ive and those whe r e  there was a 
h ig h  pay-o f f  i n  u s i ng a u toma t ion . 

We col lec ted informa t ion conce r n i ng the prod ucts by conduct ing 
extens ive i nter v i ews f rom the comma nde r r ig h t  on down to the wor k i ng 
leve l . Based on the i n te r v iews and some measureme n t s , we estab l i 
s hed the amount o f  t ime that went i n to the c r eat ion o f  each o f  the 
va r ious products in  terms o f  the tas k s  suppor t ing the product and 
the funct ions tha t we r e  pe r fo rmed i n  suppo r t  of produc ing the 
produc ts . 

We got some ve r y  i n te re s t ing resu l t s . F i r s t  of a l l , and i t  
d idn ' t  s u r p r i se a l o t  o f  people , the numbe r one product in the A i r  
For ce Sys tems Command i s  br i e f ing c ha r t s . I t  i s  the way we r u n  our  
organ i za t ion . The Ai r Fo rce Systems Comma nd management style i s  
ba sed on b r ie f i ng s  a l l  t h e  way up the cha in  o f  command . Ba sed o n  
t h e  r e s u l ts of  the i n te v i ews , ana u s ing a compu ter sys tem t o  he l p  u s  
r educe and ana lyze the data , we prepa r ed a prod uct o r i e n ted l i s t  
wh ich s hows the g reatest  consume r  o f  man -hou r s  down to the lowe s t  
consume r o f  man -hou r s .  When we o r i g i na l ly d id the s tudy w e  came u p  
w i th some 2 2 0  produc t s . W e  cou ldn ' t  f u l ly analyze t h a t  la rge numbe r 
o f  products so we conduc ted ano the r se r i e s  of i n t e r v iews to iden t i fy 
those that we re rea l ly the mos t  c r i t ical . 
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Cha r t  1 r ep r e s e n t s  some r e s u l t s  of  ou r exam i na t ion o f  one o f  
ou r  ma j or  orga n i za t iona l e leme n t s , wha t w e  c a l l  a product d iv i s ion . 
We have s ix product d iv i s ions i n  Ai r Force Sys tems Command : 
Ba l l i s t i c  Mi s s i le D i v i s ion , Space D i v i s ion , Elect r on i c  Systems 
Div i s ion , Armame n t  Div i s ion , and the Ae ronau t ic a l  Systems Div i s ion . 
The r e s u l ts o f  ou r analys i s  produced f ig u r e s  w h ich wer e  fa i r ly 
cons ta n t  ac ross a l l  prod u c t  d iv i s ions . Th i s  pa r t ic u la r  set tur ned 
ou t to be mos t  i n t e re s t i ng . The f i r s t column ( Ct )  represents the 
pe r c e n tage o f  total hou r s  of c le r i c a l  people do ing c l e r ical thing s . 
The second col umn ( Pr )  represents a profess iona l pe r son ' s  total  wor k  
ac t i v i t ie s . The t h i r d  column ( PCt ) represents  a pe rcentage o f  the 
value ( Pr )  w h ich a profess iona l pe r son spe n t  do i ng c l e r ical things . 

Some of the prod u c t s  on Cha r t  1 may not be f ami l ia r  to eve r y 
body . The b r i e f i ng i s , i n  fac t , a b r ie f i ng much l i ke the one I am 
g iv i ng today . In te rms of br i e f ings , th i s  product d iv i s ion produced 
1 7 , 0 2 0  a yea r . The tota l n umber of  hou r s  that wen t  i n to the prepa r a 
t ion o f  br i e f ings represen ted 1 2 0 , 0 0 0  man hou r s  a yea r . The second 
l i ne is the t ime to prepa re and process a con t r a c t  th rough the 
proc u r emen t  shop . The th i rd i tem is for t r avel orde r s . We found 
tha t it costs  abou t $ 9 0  a s hot to prepa re a t ra ve l  order and ye t 
they se r ve only a m i n ima l  use fu l pur pose . We spend a phenomenal 
amou n t  of  money prepa r i ng t r a ve l  orde r s  a nd eve r ybody ag rees tha t we 
shou ld g e t  r id of them . Con s i s te n t  w i th t h i s  type of f ind ing i f  
t he re i s  no u se for a doc ume n t , we i ntend to get  r id o f  i t .  

The nex t two h ig h  i n te r e s t  i tems o n  the Cha r t  a r e  the 
pr e pa ra t ion o f  spec i f ica t ions for a con t r ac t , and the deve lopme n t  of 
in teg r a ted log i s t ic s  suppor t plans . 

Wn i l e  r ev i ew i ng ou r f i nd i ngs , we have found that some o the r 
i n t e re s t i ng conc lus ion s  can be d e r i ved f rom the numbe r s . For 
example , i f  we look a t  the cu r re n t  labor u t i l i za t ion i n  th i s  par t i 
cu lar p roduct d iv i s ion , h a l f  o f  the t ime tha t wen t  i nto products i s  
profess iona l t i me . The othe r h a l f  i s  c le r i c a l  t ime . Even whe r e  i t  
i s  a profess ional do i ng the c l e r ical wor k ,  the m i x  of  wor k  be tween 
profess iona l and c le r i c a l  i s  5 0 - 5 0 . I f  you look a t  ou r cu r re n t  mix  
o f  people , we  have fou r profess ional people to e ve r y . c l e r ica l pe r son . 
So , the re  may be some t h i ng wrong w i th the f ig u re s , or maybe ou r e s t i 
ma tes in  the pas t  o f  how many people a c le r ica l per son can suppo r t  
a r e  e r roneou s . W e  a re implement ing a prototype sys tem t o  prove 
whe the r or not s uch hypothe ses a re cor rect a nd whe the r it is pos
s i ble through o f f ice au toma t ion and local manageme n t  i n forma t ion 
sy stem (MIS ) k i nds o f  techn ique s to r ecove r 47 pe rcent o f  the 
c le r ical  t ime spe n t  by c le r ica l people and 1 8  pe rcent  o f  the t ime 
spent by profe ss ionals  do i ng c le r ical wor k .  We be l ieve the se 
f ig u r e s  to be conse r v a t ive . We have enoug h evidence to bac k us up 
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that we can mak e  those k inds o f  pro j ec t ions a nd feel ve r y  comfor t
a b le w i th them . Of cou r se ,  we w i l l  k now a lot more by Decembe r or 
Janua r y  whe n we s ta r t  get t i ng some of  the ac tual  resu l ts o f  the 
prototype implementa t ion . 

Howeve r , some o f  the r ecomme nded improvements  a r e  so obv ious 
that we a re not wa i t i ng for the p rototype . FOr example , the pre
par a t ion o f  br i e f i ng char t s : i t  i s  obv iou s we can inc r ease produc
t iv i ty th rough some sor t  of a g r aph ics p roce s s i ng sys tem . So , we 
have planned , and are  now involved i n  impleme n t i ng , a cen t r a l i zed 
g r aph ics p roces s i ng sys tem in  ou r products d iv i s ions tha t can 
eve n t ua l ly be i n teg r a ted w i th the o f f ice au toma t ion func t ion . The 
e l imina t ion of trave ls orde r s  is a no the r obvious recomme ndat ion . 

Wha t w i l l  the prototype look l i ke i n  a product  d iv i s ion ? In 
e ach p roduct d i vi s ion , we have the commander , h i s  va r iou s  deput i e s , 
who a r e  l i ke v ice pres idents , and then u nder  the depu t i e s  a numbe r 
o f  spec i a l  p roj ect o f f i ce s . The latter  a r e  spec i a l  o f f ices to 
acqu i r e  a ma j o r  weapons sys tem , such as the B-1 , or the F-1 6 .  Each 
is a se l f -conta i ned team , set up for tha t pa r t icu lar  acqu i s i t ion . 
The prog r am manage r , who heads the team , has the man agement and 
func t iona l people necessary  to suppo r t  the acqu i s i t ion of  the 
par t ic u l a r  sys tem . Wha t  we w i l l  prov ide the prog ram manager is a 
d i s t r i bu ted capa b i l i ty impleme n ted w i th i n  h i s  prog ram o f f ice for 
tex t  ed i t i ng , e lect ron i c  f i l i ng , some ver y  s imple management tools , 
l i ke manag i ng a sched u le , some loca l i nforma t ion r e t r ieval a nd ve ry 
l imi ted data proce s s i ng . In f ac t , tha t k ind of capab i l i ty tha t can 
be impleme nted on a fa i r ly complex wo rd process i ng syste m .  At the 
depu ty leve l , we w i l l  cent r a l i ze some mor e  soph i s t ica ted M I S  
c apab i l i t i e s  a nd some p roduct func t ion s . Each sy s tem w i l l  a ugment 
the u se r . For e xample , if  you wan t  to prepa r e  a contrac t ,  a 
t u tor i a l  sys tem wou ld lead you th rough the prepa r a t ion o f  a con 
t r ac t . The procu rement  spec i a l i s t s i ts down a t  the te r m i na l  and 
says , " I  want to prepa re a f ixed pr ice con t r ac t . "  And , the sys tem 
goe s through a l l  the va r iou s c lause s tha t are cand idate for tha t 
contract . He can s t r i ke out i n fo rma t ion tha t he doesn ' t  need . He 
can supplement i t  a t  any po i n t . Tha t  pa r t  of  the prototype has bee n  
impleme nted a nd i t  has bee n  ve ry we l l  rece ived . 

The par t ic u l a r  insta l l a t ion look s  some th i ng l i k e  the s impl i f ied 
po r t r ayal on Cha r t  2 .  The implementat ion at the deputy leve l  is on 
a large minicompu te r , the one we are u s i ng i n  the prototype i s  a 
Pr irne 5 5 0 . 

One of the mos t  s ig n i f icant aspec ts of the proto type impleme n 
tat ion i s  tha t we a r e  mak i ng max imum u s e  of  the vendor s uppl ied data 
ba se manageme n t  system r a ther  than deve lop our own un ique so ftwa r e . 
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Wi t h i n  the prog r am o f f i c e s  we have seve r a l  word process i ng 
systems . One of the s ide i s sues involved i n  the p rototype implemen 
ta t ion i s  to eva l u a te word proces s i ng sys tems that a r e  ava i lable on 
the fed e r a l  s upply schedu le . To do t h i s  we have seven d i f ferent  
k i nds o f  hardwa re a nd 3 0  sof twa r e  systems installed . We  have 
eva lua ted a t  lea s t  one of e ach of a l l  the word proc e s s i ng systems 
tha t a r e  cur r e n t ly ava i lable on the GSA schedule and are col lect ing 
i n f orma t ion on u se r  react ion , env i ronme nta l  cons id e r a t ion s , and 
othe r r e l a te d  i tems . 

IMPACT i s  look ing a t  o f f ice au toma t ion , anyth i ng tha t can 
imp rove prod uc t i v i ty in  a n  o f f ice , f rom word proce s s i ng to exec u t i ve 
te lephones  to e lec t r ic le t ter opene r s  i f  tha t w i l l  improve product i 
v i ty .  We a l so have ano ther p rog r am ,  the Command Management I n forma 
t ion System ( CMIS ) ,  w h i c h  v iews IMPACT as  a sou rce d a t a  a u toma t ion 
mec han ism for co l lec t i ng man agement  i n forma t ion , ra the r  than have 
people i n  the o f f ice env i ronme n t  use a word process ing sys tem for 
pr epa ra t ion of  cor r e sponde nce , e le c t ronic ma i l , and then t u r n  a round 
and feed some o the r k i nd o f  ter m i n a l  i n to a management i n forma t ion 
sys tem . Some of these people cur rently have fou r or f ive d i f ferent  
te r m i na ls i n  the i r  o f f ice , one for  each d i f ferent  k i nd of  MIS tha t 
they need to feed . We wan t  to s ta r t  integ r a t i ng them and tap the 
informa t ion ou t of the word proc es s i ng sys tems at the source . Tha t , 
a nd the i nteg r a t ion of  i n forma t ion up th rough the cha i n  of command 
to the commander , are  the ma j or emphase s of the CM I S  prog r am .  I n  
t h a t  p rog r am w e  c u r r e n t ly have an i n i t i a l  ope r a t i ng c apa b i l i ty whe r e  
o u r  command e r , Gene r a l  Slay , has d i r e c t  access  t o  some dec i s ion 
s uppo r t  capab i l i t ie s  that  are com i ng in  f rom the p rog ram o f f ice s .  

I n  the future , we see a combinat ion o f  the Command Management 
I n forma t ion System and IMPACT . Each has the i r  sepa r a te place i n  the 
wor ld and we a re cur rently t r e a t ing them separa tely dur i ng the s tudy 
ph a se o f  IMPACT . Howe ver , CMIS  w i l l  provide the implementa-
t ion veh icle for IMPACT probab ly nex t  yea r . 

I thank you . 
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CHART I Quantitative Results 

TT Hrs/ Total Hrs/ Percen tage 

Pro No. Yr. Prod. Prod. CT/TT 
Briefing 1 , 720 70  1 20.000 . 34 
Con tracts 85 945 80.000 . 3 1  
Travel Orders 16 ,000 4 . 2  6 7 .000 .76 
Specifications 55 1 , 1 26 6 2,000 .40 
I LSP 50 1 ,240 62 .000 . 1 9  

CHART 2 Project I mpact Test Configuration 
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AVON ' S  OFF ICE S YSTEM 

John Walsh 
Avon Products I ncor po r a ted 

Avon is  a large  company . It is 1 4 th in the Fbr tune 50 0 .  You 
probab ly k now us  for our f r ag r a nce s a le s , bu t we a r e  a lso involved in 
ma r ke t i ng cosme t ics , c loth i ng , and j ewe l r y  a nd we have bee n  very 
pro f i table for a numbe r o f  yea r s .  We have approx i mate ly 3 5 , 0 0 0  
employees ; one -th i rd o f  those w e  c l a s s i fy as  c l e r ica l /pro fess iona l 
employees . 

We have 1 . 2  m i l l ion sales  
about 4 0 0 , 0 0 0  in the  Un i ted State s . 

representat ives wor ldwide , and 
These people don ' t  wor k  d i rectly 

for  Avon , they a r e  i ndepende nt cont r ac tor s .  

The ma j or cor po r a te obj ect ive s  tha t I am faced w i th a r e  to 
improve pro f i t  mar g i n s , e nhance product  l ine appeal , and prov ide 
s e r v ice suppor t to those ma r ke t i ng r epresenta t ives . 

One o f  the f i r s t  t h i ngs  I wou ld l i ke  to do i s  tal k  to you 
abo u t  the orga n i za t ion w i th i n  Avon p roducts because th i s  is a key 
i s s ue for a lot o f  cor po r a t ions and gove r nmen t  orga n i z a t ions r i ght 
now . Wha t i s  the opt imi zed man ne r i n  wh ich o f f ice au toma t ion , 
te lecommun icat ions , adm i n i s t r a t ion , a nd data proce s s ing shou ld be 
o r g a n i zed ? Wi th i n  Avon products we have con so l ida ted i t  on a 
wor luw ioe bas i s .  The who le g roup o f  d i r e c tor s , f ive o f  u s , repor t to 
a s i ngle v ice pre s ident . Ou r d ec i s ions impact the ent i re data 
process i ng , te lecommu n i ca t ions and o f f ice au toma t ion aspec ts of  our 
bus i ne s s  wor low ide . 

We mee t  on a r eg u l a r  ba s i s ,  a bo u t  eve ry two wee k s . We mee t  
a nd ta l k  a bout our p roj ect acti v i t i e s . The man ag e r s  who wor k i n  each 
o f  the r e spec t ive areas pr e sent the i r  projects to the g r ou p . We look 
to see if there i s  commona l i ty o r  con f l ict a nd we dec ide about 
d i f fe r e n t  opt imi zed approache s .  

One o f  the th i ng s  tha t we have done i s  we have consol ida ted 
both te lecommun icat ions and o f f ice au toma t ion u nde r a s i ng le pe r son . 
I t  i s  g e t t ing harder  a nd harder  for me to d i f fe r e n t iate be tween the 
te lecommu n ica t ions role and the o f f ice systems role . In fac t , 
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SDme t 1 me s  \Vh e n  I t a l l<  to the o t f  i c e  s y s tem people 
i n to some te lecommun ica t ions d i scu s s ions a nd t h�y 
e a s i ly . Two ye a r s  ago it  wa sn ' t  l i k e tha t ,  bu t today 

I tend to swi tc h  
p ic k  i t  u p  ve ry 
it  i s . 

When we s tudy a spec i f ic n e ed w i t h i n  ou r compa ny , we fo l low a 

s t a n o a r rl i z eu s y s tems deve lopme n t  m e t hodo log y . Whe the r i t  i s  the 
pe ople w no wo r k  fo r  me o r  the pe ople who wo r k  for those deve lopme nt 
a r e a s , i f  we are  go i ng to go i n  a nd study the need s o f  Produc t  Cos t  o r  
Pu r c h a s i ng f u nc t ion s , o r  a ma nu f a ct u r i ng a r ea , we a l l  fol low the same 
me t hooo loq y i n  a n a ly z i ng the pa r t ic u l a r ne e d s  of tha t a r e a . 

Ge ne r .:1 l ly , the u se r  w i l l  r eque s t  our  ser v i c e s . Some t ime s the 
u s e r  is not s u r e  wno se se r v i c e s  to r equ e s t : my se r v ic e s  or the 
se r v ices  o f  the u e ve lopme nt  people . Beca u se the developmen t  people in 
mos t  Fo r tune  5 0 0  compa n i e s  a re hac ked up abou t 18  mon ths in terms o f  
add r e s s i ng s i gn i f ic a n t  p ro j ec t s , mor e  a nd mo re u s e r s  have been com i ng 
to us loo k i ng t o r  a bac kdoor solu t ion . 

The check  and ba lance on tha t i s  tha t we do fol low a sys tems 
oeve lupme n t  me thodolog y . We w i l l  g e t  i n to an i n i t i a l  s u r vey and i f  a t  

th a t  po i nt i t  become s obv ious tna t ADRS -2 , o r  CMti , o r  some t h i ng l i ke 
tha t i s  the obv 1ous sol u t ion for the u se r , we w i l l  hand tha t  proj ec t 
ove r to ou r deve lopme n t  people . I f  i t  i s  not so obv i ou s , i f  pe r h aps a 

d i s t r i bu ted of f ice sy s tem approach tna t type o f  th i ng become s appa r e n t  
ve r sus  ADRS -2 , w e  w i l l  p roceed a long a n d  g e t  i nvolved w i th a fea s i 
b i l i ty s tudy . \-J e m i g n t  E:!Ve n g e t  i n to an i n -oepth s tudy pha se and then 
dec ide that the re a re f ive or  s i x a l t e r na t i ve s . The n , we s i t  down a s  

a g roup and col lec t ively aec ide wha t i s  the be s t  approac h . 

Some t imes the be s t  approach i s  not the app roach tha t we t a k e  

because  we have cons t r a i n t s  on our s t a f f ,  on our r e sou r ce s . We have 
c a pac i ty requ i r eme n t s  tha t we have to add r e s s  i n  t e rms of o u r  
re sou r ce s ; o r  the deve lopme n t  s ta f f  i s  l im i ted because they are  
wor k i ng on a se t  o f  o the r p ro J ects . 

l::lu t  th i s  me thodo logy has  wor k ed we l l , bec a u se we do not have 
to go back a nd r e - i nvent the whe e l  o nce we g e t  i n to the f e a s i b i l i ty 

phase and i t  i s  obv ious i t should be a deve lopme n t  pro J ec t ,  we can  
e s se n t i a l ly t a k e  the  comple ted r e v iew wor k  and it  is  t r anspa re n t  to 
tha t a r e a . 

1� g 1 v e  you an ioea of  the complex i ty o f  the env i ronme n t  tha t 
we wo r k  in , on a wor ldw ide ba s i s  we have app rox ima t e ly 1 0 0  d i f f e r e n t  
compu ter  sys tems . W e  con s i d e r  o u r  3 7 0 ' s  r e a l ly t o  b e  obsole te i n 
t e r ms of  our c apac i ty needs . 'l'ney a r e a l l  m i g r a t i ng to 4 3 3 l s  o r  4 l s .  
From a s tanda r o s  po i n t  o f  v i ew we have to add r e ss sys tems solut ions on 

a s tanda rd pe r spec t ive beca use we j u s t  don ' t  have the r esou rces to go 
ou t a na i n s ta l l  seve n d i f fe r e n t  wor d  p r oce s so r s ,  for i n s tance . wha t 
we t r y  to do i s  we try  to opt i m i ze the s e l e c t ion o f  equ i pme n t  on a 

wo r ldw ide ba s i s . I t  i s  not a lways so e a sy , becau se I am faced w i th 
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impo r t prob lems i n  B r a z i l  or some t h ing s im i l a r  i n  Ge rmany , bu t 
gene r a l ly we opt imize  the use o f  ou r resou rces by a standa rds approac h .  

Fu r the r , to i l l u s t r a te the comple x i ty o f  the e nv i ronme n t , 
most o f  the se compu t e r s  a r e  commu n icat i ng w i th each o t he r  on a pee r -to
pee r  bas i s  i n  te rms o f  the transm i s s ion o f  prod uc t ion a l loca t ion or 
inve n tor y or  sa le s  e s t ima t ing i n forma t ion . Th i s  is  j u s t  a smal l  
po r t ion o f  o u r  ne twor k r e f lec t i ng the Europe an s i tu a t ion . Ove r and 
above t h i s  there a re me ssage sw i tc h i ng sys tems , that a r e  sw i tched o u t  
of u:>ndon , Hong Kong , a n d  Mc Lean , Vi rg i n i a . A t  a d i f fe r e n t  leve l , 
the re  a re vo ice ne twor k s . We a re transm i t t i ng d ig i ta l  d a ta i n  the form 
of facs imi le ove r th i s  ne twor k .  So , the r e  i s  a lot go i ng on in terms 
of the te lecommun icat ions resou rce s .  

I n  1 9 7 6 , whe n I was ass igned the r e spons i bi l i ty o f  
impleme n t i ng o f f ice au toma t ion a t  Avon Produc t s , the t h i ng tha t was 
m i s s i ng was a conceptua l ove r v iew as to wha t was o f f ice a u toma t ion . 
We had a pe r spec t ive that o f f ice a u toma t ion wa s word proce s s i ng , a t  
tha t t ime . Obv iou s ly i t  wa s mor e  than tha t , but w e  cou ld no t qu i te 
get o u r  a rms a round the concept . We ce r ta i n ly d id not have a f r ame of  
re f e r e nce as to qua n t i f y i ng the  concept as  to wha t o f f ice au toma t ion 
was about . John ( Hog a n )  r e fe r e nced that and the need for tha t . 

One o f  the th i ngs  we d id i n  New Yor k  C i ty was to ask  the 
vendors who e l se was i nvolved w i th o f f ice automa t ion . They told u s  

tha t compan i e s  l i ke Un ion Car b ide , RCA ,  a nd Exxon we r e  i nvo lved , tha t 
the De pa r tment of the Army was invo l ved , the academic commun i ty ,  MIT 
and Wha r ton we re  involved . So , we star ted ca l l i ng on d i f fe r e n t  people 
and say i ng .  What a re you do i ng ?  Wha t is you r concept ? What  a r e  you 
look ing at and wha t is you r m i g r a tory  path ?  Wha t a re your 
organ i z a t ional thoughts ? 

In 1 9 7 7  we pu t toge the r a g roup o f  1 2  o f  the se orga n i za t ions 
and we cal led it the Of f ice Au toma t ion Round Ta ble . I t  i s  not a 
forma l  o r g an i za t ion , i t  i s  i n forma l : a l though we do have by -laws . 

The idea was to have a sma l l , l im i ted membe r s h ip ,  cor porate , 
gove r nmen t  and the educa t iona l  commun i ty and to mee t on a r eg u la r  
bas is a nd to sha re p r ac t ica l expe r ie nces and ideas , and to have tha t 
membe r s h ip evolve because we f e l t  that i t  wou ld be a dynamic 
envi ronme nt a nd i t  shou ld change , bu t i t  s hou ld a lways be  manageable 
i n  te rms o f  the s i ze  of  the g roup . Ou r obj ect ives we re to i n f l uence 
o f f ice au toma t ion hardwa re ,  sof twa re developme n t , standa rds : ident i fy 
common problems a nd not r e i nven t the whee l f ive t ime s : i n f luence 
man agement d i rect ion as to what th i s  was a l l  abou t : and b roaden the 
unde r s tand i ng o f  manageme n t  and the people involved in  th i s  r ega r d i ng 
o f f ice au toma t ion and a l so the use r s : and to e s tabl ish g u i de l i nes  and 
s tanda rds  for ach i ev i ng an evo l u t iona r y  pa th in  o f f ice au toma t ion . 
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Bob D icK i n son , f rom Exxon , came for t h  w i th the concept of the 
bu s i ne ss commu n ica t ion sys tem . H i s  concept wa s that there is ver y  
l l t t le d i f fe r e nce be twe e n  the way John Hog a n  wor k s  and the way Jac k 
Wa l sh wor k s . Esse n t i a l ly , we c re a te th roug h  thoug h t  some th i ng we 
cap tu r e , whe the r we wr i te or we d i c ta te i t  or someone keybord s  i t .  I t  
i s  s tored , r e t r ieved , and d i sposed of . D i c k i n son sa id , • Those steps 
can be quan t i f ied and mea s u r e d . "  He s a i d , " The d i f f ic u l t y  i s  i n  how 
to do i t . " Bu t ,  he sa ia , " I f we a r e  go i ng to seek  o f f ice au toma t ion 
i n  the cor por a te env i ronmen t ,  we had be t te r  be able to quan t i fy it and 
qual i fy it so that our  manag eme n t s  w i l l  ma ke the r esou rce comm i tments 
i n  te rms o f  orga n i za t ion and cap i ta l . "  

We w r e s t led for a long t ime w i th a de f i n i t ion as to how to 
quan t i fy and qual i fy those s teps . Es se n t i a l ly we s a i d  tha t o f f ice 
au toma t ion involve s  the f u nc t iona l i n teg r a t ion o f  a hos t  o f  
techno log i e s  tha t can b e  ove r layed o n  e ach o f  these s teps . I t  i s  
cente r ed a rou nd commu n i c a t ions a nd the k e y  t o  i t  to u s , i n  te rms o f  
the pay -o f f s , a r e  dec i s ion suppor t sys tems : prov i d i ng a u toma t ion 
too l s  to those people who a re ma k i ng ma j o r  dec i s ions for the 
cor por a t ion ; no t loo k i ng at sec r e t a r i a l  produc t iv i ty whe re per haps you 
w i ll ne t f ive or s ix pe r ce n t  as far  as to ta l sec r e ta r i a l  cos t  
oppor tun i ty and you m i g h t  ne t tha t one -e ig h th  o f  a secre ta ry . Tha t  i s  
rea l ly not a h a rd dol l a r  s a v i ng s . I t  i s  be t te r  t o  look a t  those 
pay -outs whe r e  you can go to the t r e a s u re r ' s  depa r tment and f ind 
someone who i s  inve s t i ng $ 5 0  m i l l ion and o f fer  tha t pe r son access to 
i n forma t ion so tha t he or she can ma k e  a be t te r  i nve s tmen t  dec is ion . 
Per h aps that transla te s  to a 1 0  pe rce nt oppo r tu n i ty , tha t i s  $ 5  
mi l l ion pe r annum . 

We also f e l t  that the r e  we r e  t h i ng s  tha t we re  extreme ly 
impor tan t , o the r than the techno logy , i nc lud i ng organ i za t iona l 
factor s ,  forma l i z a t ion o f  pol i c i e s  and proced u r e s , e nv i r onment a l , 
h uman factor s ,  a nd also , i n t e r na l  a nd e x te r na l  bus i ne s s  factor s .  Of 
cou r s e , wha teve r we deve loped wou ld have to t i e  to our bus i n e s s  plan . 
Econom ics were  a ma j o r  con s i d e r a t ion because of the ma j o r  cap i ta l  
i nve s tment r equ i red . 

I BM shor tly a f te rwa r a s  s a i d  e s sent i a l ly the same th i ng . Th i s  
con f i rmed i n  my m i nd the i nteg r a ted syne r g i s t i c  natu r e  o f  the 
tec hno logy , t he use r s  and the func t i ona l needs . 

At tha t t i me , we we r e  ve ry con f u sed by the prol i fe r a t ion o f  
vendo r s  who cla imed t o  b e  i n  the o f f ice au toma t ion mar k e tplace . We 
subsc r i bed at the t ime to Da t apro and Aue r bach , and as we s ta r ted to 
read throug h those th i c k  manuals  we became somewhat  be f uddled by the 
type o f  system I was loo k i ng for . So , we pr epa red a gene r a l  RF I  tha t 
we ma i led to eacn o f  the vendor s l i s ted i n  those book s .  We sa id , •we 
a r e  not s u r e  wha t we a re loo k i ng for , bu t we a r e  look i ng for an  
i n forma t ion based sys tem to mee t our  gene r a l  r equ i r emen t s  for ooth 
man ag eme n t , sec r e ta r i a l , c l e r ical  and profess iona l s t a f f s . I t  shou ld 
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be sof twar e  based , i t  shou ld o f fe r  f lex i ble commun icat ions , i t  shou ld 

f i t in in a t r a n spa rent  manner  w i th ou r data p roce s s i ng e n v i ronme n t , 
and i t  s hou ld o f f e r  ve r t ical  a nd hor i zont a l  modu lar i ty to mee t our 
chang i ng a nd f l e x i ble needs . "  

We structured th i s  RFI obj ect ive ly . We de f i ned our  c r i t e r i a  
as equ ipme n t , s e r v ice suppor t ,  economics , con t r actual  terms , and 
f inanc i a l  s tabi l i ty , We had a pred i spos i t ion towa r d s  dea l i ng w i th 
ve ndor s l i ke IBM and Xe rox because o f  t he i r  a b i l i t y  to s er v ice our  
organ i z a t ion , bu t we wer e  somewha t surpr i sed when Wang La bo r a tor i e s  
eme rged as  the company bes t  a b l e  t o  mee t those total requ i remen t s . 
They me t those requ i reme n t s  on the bas i s  o f  a number o f  con s ide r a 
t ions : the f r i e nd l i ness  o f  the i r  sys tem : the ma r ke t i ng re sponse : 
s t rong vendor i ntere s t  in  our  needs , not only sho r t te rm bu t long 
te rm : a wi l l i ngness to d i vu lge the i r  plann i ng sce na r io ,  wh ich was 

impo r tant to u s  i n  the longer te r m .  We were n ' t  look i ng for s hor t 
terms sol u t ions , we were mos t  i nte r e s ted in the longer term scena r io .  
We we r e  mor e i n te r e s ted i n  a n  i n forma t ion based sys tem than a word 
proce s so r . We  recog n i zed a t  the  t ime the  need for  a commun icat ions , 
in forma t io n -ba sed , modu l a r  sys tem . 

We looked ve r y  hard a t  Wang and se lected them a s  our  s tanda r d  
for o f f ice a u toma t ion text/informa ton proce s s i ng sys tems . 

As John ( Hogan ) r e f e re nced , one o f  the mos t  d i f f ic u l t  thing s  
was t o  g a the r h a r d  facts a bout ou r organ i za t ion . When w e  went t o  o u r  
management  and s po k e  abo u t  our p l a n s  f o r  o f f ice automa t ion , t h e y  said , 
" We rea l ly don ' t  u nde r s ta nd what goe s on a s  fa r as  the adm i n i s t r a t i ve 
s ide o f  the bu s i nes s . Le t ' s  f ind out abou t i t . " So we tal ked a 
l i ttle b i t  a bou t some of  our  conc e r n s  Es se n t i a l ly , they a re the same 
as mos t  large organ i za t ions : r ap idly r 1 s 1 ng adm i n i s t ra t ion cos t s , 
i nc r ea s i ng pe r sonne l requ i reme n t s , i ne f f i c i e n t  d i s t r ibut ion systems , 
pape r prol i fe r a t ion , i nacce ss i ble i n forma t ion , i nc r e a s ing repor t i ng 
r equ i reme nts both i nt e r na l ly a nd exte r n a l ly , a nd , of cou r se , the 
so r t i ng a nd r e t r ieva l of pape r , wh ich in our  case was becom i ng 
i nc reas i ng ly expens ive : more and more i n fo r ma t ion requ i rements , mo re 
and mor e  cos t , more  a nd mor e  pe r sonne l and f la t  wh i te col l a r  
product ivi ty . 

In  our  company the th i ng tha t gets management exc i ted i s  
inc reas i ng cor po r a te prof i ta b i l i ty oppor tun i t ie s . So , w e  pre sented 
ou r scena r io w i th tha t as the lead i tem . We also had the i nten t ion of 
or ienta t i ng ou r management on what o f f ice a u toma t ion i s  and wha t  i s  
the poten t ia l  for i t .  We wan ted to a lso talk  to depa r tmental 
manageme n t . We wa n ted to bu i ld a tech nology prof i le ,  j u s t  l i k e  I 
men t ioned , i n  terms o f  our RF I .  We wanted to have feedback  w i th our  
corpo r a te s tee r i ng comm i t tee on an ongo i ng ba s i s  so tha t we cou ld 
commu n icate to the pres ident and sen ior managemen t ,  e stabl i sh th i s  
g roup a s  a ve r y  dynamic organ i z a t ion i n  te rms o f  ma i n ta i n i ng 
state-of-the -ar t expe r t i s e  a nd k nowledge . 
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We wan ted i t  to be a f lu id  and f le x i ble group and ye t , a t  the 
same t ime ,  have an orde r ly pa th towa rds  the f u t u r e  i n  terms o f  the 
i n t eg r a t ion of commun i c a t ions , da ta proc e s s i ng and o f f ice au toma t ion . 

So , w i th that a s  a f r amewor k ,  we dec i ded to do an i n -depth 
s tudy o f  the adm i n i s t r a t i ve ope r a t ions w i th i n  Avon Produc ts . We 
wa n ted to learn  about the requ i r eme nts of u se r s , bot h  profes s iona l ,  
te c hn i ca l , c le r ica l a nd sec r e ta r i a l . We wan ted to learn  abou t 
p roced u re s  w i t h i n  the organ i z a t ion , bo th fo r ma l  and i n forma l .  We 
wa n ted to k now abo u t  the i n te r r e l a t ion s h i ps be tween u se r s  i n  d i f fe r e n t  
depa r tme nt s . We wa n ted to add ress  admi n i s t r a t ive wor k  sol u t ions and 
needs o f  bot h  p ro f e s s iona ls  a nd sec r e tar i a l s , a s  I s a i d , w i th 
i n forma t ion on the i r  c u r rent  i n forma t ion r equ i reme nt s , i n forma t ion 
requ i r e me n t s  tha t are needed that have not ye t bee n  ide n t i f i ed , and 
i n forma t ion requ i reme n t s  tha t  are no t needed , a s  wel l  a s  futu re 
i n forma t ion requ i rements . We wanted to k now a bou t i n forma t ion 
p roce s s i ng : manua l i n forma t ion proce s s i ng � d i s t r ibu ted i n forma t ion 
proc e s s i ng : t e x t  process i ng . 

So , we d id an i n -depth ana ly s i s  o f  a 2 , 0 0 0  per son popu l a t ion 
i n  ou r hea dqua r te r s  i n  New Yor k C i ty .  We wa n ted to look not only a t  
c l a s s i f ic a t ions o f  wor ke r s , bu t we wan ted t o  look func t iona l ly a t  
c la s s i f icat ion s  o f  wor k e r s . We wa n ted to s tudy R& D wor k e r s .  We 
wan ted to s tudy adm i n i s tr a t ive wo r k e r s .  We wan ted to s tudy ma r ke t i ng 
wor k e r s .  We fe l t  the n , these wou ld be d i f fe re n t  by ca tegor y . We 
wan tea to look a t  the suppor t s ta f f s of  each of  those func t iona l a r e a s  
becau se we f e l t  the i r  needs wou ld a l so va r y . 

The too l s  we u sed and I am s impl i f y ing t h i s  -- we re 
que st ionna i re s , i n te r v iews , log s and f i le sampl i ng .  The procedu r e s  
we r e  to k e y  o f f  que s t ionna i re s  f o r  spec i f ic a r e a s  o f  intere s t , and 
then go back and talk  to those i nd iv i d u a l s  who i nd ica ted a s t rong 
i n te r e s t  in a par t ic u l a r  type o f  sys tem or a s t rong need for some th i ng 
that was not e v ident to u s . 

We we r e  conc e r ned abou t pr i vacy , and the proper i nvolveme n t  
o f  people ,  becau s e  w e  f e l t  t h a t  i f  w e  g o t  i n to a s tudy l i ke th i s  and 
the r e  we r e  a lot of  compla i n t s  to ou r sen ior manageme n t  abou t ou r 
prob i ng , we wou ld be f i n i shed be fore we star ted . So , i n  a l l  case s , we 
commu n i c a ted to people abou t the i n tent  of the s tudy , wh ich wa s to 
provide them w i th solu t ions , be t te r  tool s ,  be t t e r  techn ique s ,  for 
do i ng the i r  j obs . We s t r e s sed ve r y  s t rong ly we we re  not the r e  to 
deve lop a case to e l i m i n a te j obs . 

I t  was i n te r e s t ing . We a l so looked a t s i ng le sou rces o f  
in forma t ion . We found that many i tems cou ld not be ident i f ied unless  
you wen t  to  some old  hand  who had been w i th the  company 3 0  yea r s  a nd 
r e a l ly u nde r s tood the i n te r r e la t ion s h ips be tween d i f fe rent depa r tme n t s . 
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I am not go i ng to go i n to data col lec t ion , bu t you see we 
u sed p re t ty dece n t  sampl i ng techn ique s , r ece ived good r e t u r n s  w i th the 
except ion o f  a commu n i c a t ions que s t ionna i r e wh ich was add r e s sed to 
many leve ls of managemen t  w i th empha s i s on t he sen ior leve l and wh ich 
took a bou t an hou r -and-a -h a l f  to comple te . Ou r 3 8  r esponses we r e  not 
exac t ly what we wanted , but i t  ser ved ou r pu rposes to conceptua l i ze on 
f u t u r e  need s . 

We also looked a t  2 2 , 0 0 0  f i le d r awe r s . 
tha t we have ten d r awe r s  for each pe r son 
organ i za t ion . 

I wa s ama zed to f i nd 
in ou r headqua r te r s 

We wanted to see how Avon s tacked up aga i n s t  o the r 
compan i e s . The r e  wasn ' t  a lot o f  i n fo rma t ion a round for mea su rements 
l i ke th i s ,  bu t we d id f i nd tha t s im i l a r  s tud i e s  o r  pa r t i a l  s tud ies  had 
been done at a bank , at  an i n s u r a nce company , and a t  a manu factu r i ng 
company . We obta ined tha t i n forma t ion so tha t we cou ld cor r e late our  
resu l ts aga i n s t  the i r  r e s u l t s . We fou nd that we we r e  not tha t much 
d i f fe r e n t  than o the r organ i z a t ions . We though t  we had a t remendous 
amount of typ i ng . In rea l i ty it  was s i gn i f ica n t ly less  than the 
othe r s  rev i ewed , a l thoug h those organ i za t ions , two o f  them , a re ve ry 
t r ansact ion-o r iented . 

We d id the same t h i ng for our manage r s . Aga i n , we found 
noth i ng e a r th-sha t te r i ng o r  s ign i f icant i n  the cor re l a t ion analys i s  
other than a lot o f  t ime spent a t  mee t i ng s . 

I am only going to touch on a few o f  the s ta t i st ics  
uncove r ed , but I t h i n k  you w i l l  f ind them ve r y  reve a l i ng . We  found 
employee sta t i s fact ion in the company was ve ry h ig h . Study 
par t ic i pants thou g h t  it wa s a f ine company . Good longev i ty w i th the 
compa ny , a s  you see . A ve r y  good prog r am ,  i nt e r na l ly , to move 
people . You w i l l  see tha t people wer e  wi th us a numbe r of yea r s , yet 
in the ir  c u r r e n t  pos i t ion for a ve r y  sho r t  t ime , i nd ica t i ng a good 
i n te r na l  per sonne l prog r am . Sec r e ta r i a l  t r a i n i ng is h ig h . We found 
they were e x t reme ly o r ight , h ig h -leve l , a nd rea lly had exce l le n t  
sk i l l s . Th i s  i nd icated t o  u s  tha t i n  our  conceptu a l i z a t ion o n  
terminals u s age t h a t  the sec reta r i es cou ld cope w i th tha t qu i t e  eas i ly . 

Some o f  our sec r e ta r i a l  f ind i ng s : a l l  sec r e ta r i e s , very 
t r ad i t ional i n  te rms o f  the r e l a t ionsh i ps o f  sec re ta r ie s  to 
pr inc i pa l s .  They spe n t  29  percent o f  the i r  t ime typi ng . Ou r study 
i nd ica ted that i s  a bou t 16 wo rds a m i n u te , w h i c h  when we ne t ted the 
who le th i ng ou t ,  i s  pre t ty good . We found oppor t un i t ie s  to de legate 
about 10 percent o f  the manag e r ' s  t ime to t h i s  g roup . On commun i 
ca t ion channe l s , we fou nd we had good r e la t ions h i ps be tween the 
manag e r s  and the sec r e ta r i a l  s t a f f .  
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Paper f low . The ave r ag e  docume n t  i s  hand led fou r to s i x  t ime 
f rom c reat ion to de s t i na t ion . We found a d r ama t ic need for improved 
d i st r i bu t ion sys tems . Of  the ent i r e  s tudy , docume n t  d i s t r i b u t ion 
eme r g ed a s  the mos t  impor tant n eed i n  the en t i re study . 

Le ts touch on i n format ion s to r age and r e t r ieval . We look ed 
a t  2 2 , 0 0 0  f i le d r awe r s . We tagged t hem and d id a p r e t ty thorough 
samp l i ng .  Wha t  eme r ged was a need for a forma l r e cor d s  manageme n t  
p rog ram i n  the broade st sense . We have decen t  records manageme n t  
prog r ams i n  o u r  secu r i t i e s  area , i n  ou r t a x  depa r tment , i n  those areas  
whe r e  forma l i z a t ion i s  r equ i red , but on a gene r a l  ba s i s , we  found a 
s t rong need for a gene r a l  cor po r a te prog r am for recor d s  management . 

One o f  the mos t  i n te r e s t i ng se t o f  s ta t i s t ics that eme rged 
wa s tha t only 5 6  pe r c e n t  o f  the f i le d r awe r s  a r e  actua l l y  u t i l i zed , 
and o f  tha t , abou t ha l f  a re u t i l i zed for bu s i ness  ma ter i a l s . The 
ave r a g e  doc ument  in the r e  i s  39 mon ths old . So , when you t h i n k  a bo u t  
e lec t ro n i c  s to r age and re t r i eva l you a r e  rea l ly ta l k i ng abou t 
some th i ng that i s  qu i te manageable and j us t i f iable . 

Dan ( Hos age ) me n t ioned t h i s  mor n ing , e lectronic ma i l .  The 
n�ed i n  o u r  bu s i ne s s  is for f a s t , acc u r a te d i s t r ibut ion . S ix ty -th ree  
per c e n t  o f  ou r ma i l  wa s fou nd , on the  ba s i s  o f  tagg i ng 1 0 , 0 0 0  
doc ume n t s , to be requ i r ed w i t h i n  2 4  hou r s . In actua l i ty , i t  was found 
to take two a nd-a -ha l f  days w i t h i n  the same depa r tme n t , th ree  
ana -a -ha l f  days be twe e n  depa r tme n t s  a nd 4 .  7 days  be tween u . s .  
loca t ions . Because o f  tha t , 1 6  pe rcent  o f  the ma i l  was found to be 
hano car r ied and 2 3  pe r c e n t  of the doc uments tha t we re analyzed we re 
con s i d e red to be late . 

Da ta  process i ng . Eve r yone i nd icated a need for i nc r e ased 
data p roce s s i ng s uppor t .  Wi t h i n  Avon we have ove r 2 , 0 0 0  data 
proce s s ing te r m i na l s , a lot o f  onl i ne i nqu i r y  and acc e s s  to var iou s 
data bases , a l l  d i f fe r ent  type s o f  sys tems . The u s e r s  i nd ica ted an  
extens ive need to r e -format the  ou tpu t from those systems . Gene r a l l y  
we wou ld f i nd some body wou ld b e  ou tpu t t i ng a vo luminous repor t and i t  
would b e  r e typed , a nd s e n t  t o  someone whe r e  i t  was fur t he r  
reconsol ida ted i n to a f i nal  repo r t . We fou nd , ·  as someone me nt ioned 
ear l i e r  th i s  mor n i ng , a h i g h  awa r e ne s s  of data process i ng on the pa r t  
o f  the people we i n te r v iewed . Twe nty-e ight  pe rcent o f  the user s told 
u s  tha t the y h ad bee n  exposed to va r iou s type s o f  sys tems and many of 
them cou ld p rog r am in  bas ic . 

Ti1 i r ty-one pe r c e n t  of the t i me o f  the pro f e s s iona l s  was found 
to be spe n t  in mee t i ngs , which t r a n s l a te s  to $12 m i l l ion in sa la r ie s .  
I f  you th i n k  about j u s t  int roduc i ng good agendas and good mee t i ng 
techn iques ,  i t  i s  pos s i ble to impac t tha t by 1 0  pe r ce n t , you can see 
the pote n t i a l  s ig n i f i c ance . Th i s  a lone t r a n s l a tes  to two cents  a 
sha re i n  ou r  case and mee t i ng s  a r e  a n  a rea that not  many people t a l k  
abou t .  Bu t ,  j us t  f rom the p r ac t ical i n s t r u c t ion 
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pe r spe c t ive , i t  d id not 
improveme nts in  t h i s  a rea . 
th i n k  a bou t .  

seem to b e  tha t d i f f icu l t  to a tta i n  
I t  i s  j u s t  some t h i ng ve r y  wor thwh i le to 

The s tudy also ind ica ted add i t ional requ i r ements we re  needed 
for copy i ng and d upl icat ion need s ; manu a l s  we r e  fou nd tha t we re  not 
u sed , tha t we r e  ou t -of -date , and people we re  commonly ca l l i ng spec i f ic 
i nd ividuals  to a sk a que s t ion becau se they hadn • t ma i n t a i ned the i r  
manua l s . W e  found an obv iou s need for an internal  educa t ion prog r am 
for f i le ma i n te nance , how to conduc t  mee t i ng s  and docume n t  
d i s t r i bu t ion . D i s t r i bu t ion l i s t s  are  p r e v a l e n t  i n  m y  company . They 
j u s t  expand and expand and expand , de sp i te the fact that on a 
qua r te r ly bas i s  we ask people to look a t  those ; in rea l i ty i t  i s  r a r e  
t h a t  someone t a k e s  an i nd i v idua l ' s  name o f f t hem . 

We found that repo r t s  had i nc r e ased drama t ically . One of the 
mos t d r ama t ic thi ngs we d id was to take the compu te r ou tpu t  for a 
s ing le month f rom one depa r tment and s ta c k  the repor t s  up end -on -end . 
I t  t u rned out to be two n i ne -foot pi les of pape r . In some case s , 1 0 0  
repor t s  wer e  be i ng d i s tr i b u ted t o  u se r s . I wa s men t i on i ng a t  lunc h  
today that there i s  a fee l i ng that i f  you have got some th i ng l i ke a 
38 0 0  pr i nter you had be t ter  u se i t  e ig h t  hou r s  a day or  i t  i s  not 
j u s t i f i ed .  Tha t  type of rank i ng has r e s u lted in a t remendous 
pro l i fe r a t ion o f  pape r . 

We found a need for g r aph ics and photocompos i t ion . One o f  
the by- products o f  t h i s  s tudy , w h e n  w e  g o t  i n to sou rce i n forma t ion 
ana ly s i s , was ene rgy management . I th i n k  tha t wa s ment ioned j us t  a 
mome nt ago . As we ana lyzed ou r cos ts , we star ted to a s k  que s t ions 
abou t mon i to r i ng proced u r e s  of  e lec t r ical and s team and oil usage . 
Then we r e v iewed the techno log ies tha t we r e  ava i lable and found tha t 
the r e  we re a numbe r o f  min i -and mic ro-processo r s  ava i lable tha t cou ld 
con t ro l  pea k  d emand , reduce consumpt ion , and impac t i n  gene r a l  the 
ene rgy consumpt ion a rea . We bega n  by i n s t a l l ing mic roproce sso r s  
( 808 0A) that w e r e  prov ided by Inte l ,  and w e  m i g r a ted su bsequen t ly to 
IBM Se r i e s  ls . In each case we got a paybac k on these sys tems , wh ich 
rang ed be tween $ 2 0 , 0 0 0  and $ 3 0 , 0 0 0  i n  cos t ,  i n  less than a yea r ; in  
some case s , six mon ths . So , tna t proved to be wha t I desc r i be as  a 

golden oppor tuni ty . I t  brought sen ior management  awa reness to the 
func t ion tha t we we re per for m i ng . The cos t for tn i s  e n t i r e  
mac ro-adm i n i s t r a t ive rev iew , wh ich i n vo l ved n ine man -yea r s ,  we re 
recaptu r ed on tha t s i ng le pro j ec t . 

At the conc lus ion o f  the s tudy , we appl i ed as bes t  we cou ld 
-- and you have to r emembe r this was 1 9 7 7  -- what we though t  would be 
the ava i la ble technolog i e s  aga i n s t  how people spe n t  the ir  t ime . Ou r 
conc lus ion was that the re  was an oppo r tu n i ty to impac t a bou t 1 9  
pe rcent o f  tne pro fess iona l ' s  t ime and abou t  3 1  pe rcent o f  a 
sec r e ta r y ' s  t ime . I th i n k  the Booz -Al len study came up w i th a s im i la r  
conc l u s ions . 
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We d id a lot o f  th i n k i ng abou t th i s  and we looked a t  a l l  the 
ava i lable techno log i e s  v e r y , ve r y  ha rd . 

We pr esen ted these f i nd i ng s to ou r ma nagemen t and i n formed 
them that the requ i r eme nts  to move a head i nc l uded a s t r ateg ic plan a nd 
an organ i z a t iona l plan . We wan ted a comm i tment to add r e s s  o f f ice 
a u toma t ion ove r  an  extended pe r iod o f  t ime . 

We tal ked about a 
pla nni ng . We d i sc u s sed t h i s  a s  
as a ve r y  flex i ble , f lu id th i ng 
comm i tme n t  to the prog r a m .  

s t r a teg ic foc u s  f o r  admi n i s t r a t ive 
be i ng a coherent  focus and s t r e s sed i t  
i n  te r ms o f  an ongo ing awa r e ne s s  and a 

The s t r a teg ic plan s ta ted that we wou ld deve lop g u i de l i ne s  
a nd proced u re s  to mon i tor and control  the gene r a l  adm i n i s t r a t i ve 
proce sses  w i t h i n  the company . We needed a mas t e r  plan tha t looked a t  
i n te r nal  r e sources a n d  pro j ec t  bene f i ts on an ongo i ng ba s i s .  We 
expr e s sed a need to e s tabl i s h  con trols to make sure tha t on a regular  
ba s i s  we  cou ld review wha t we  were do i ng aga i n s t  the  e stab l ished 
pla n .  And , we needed to de f ine r e sou rces  tha t wou ld i n s u r e  tha t we 
wou ld be able to ca r r y  ou t the proj ects  that we ident i f ied as 
wo r thwh i le . 

One o f  the problems i s  tha t mos t  o f  u s  have a s ta t ic set o f  
r e sou rces  a n d  an  expone n t i a l  deve lopme n t  c u r v e  i n  t e rms o f  proj ects  
ove r t ime .  The delta  be tween ava i la b le deve lopme n t  r e sou r ces and 
ma intena nce resource expend i tu re s  become s larger  and large r , and 
essen t i a l ly you star t to pu sh va l id use r s  away and the g rou p s ta r ts to 
look l i k e  a t r ad i t iona l d a ta proce s s i ng deve lopmen t  s t a f f  unable to 
touch pro j ects  for 12 or mo r e  mon ths . 

F rom an organ i z a t ional po i n t  o f  v i ew , we stated a need for a 
cor po r a te g u idance cons u l ta n t  r e spons i bi l i ty for s t r ategy and 
plann i ng .  We s ta ted tha t  t h i s  g roup shou ld be f a i r ly soph i s t ica ted 
and shou ld no t be adm i n i s tr a t ive type s . They we r e  ide n t i f ied a s  a 
comb i n a t ion o f  admi n i s t r a t ive , d a ta proce s s i ng , a nd commu n icat ion 
type s . We s ta ted that the g roup shou ld be i nvolved w i th research , and 
deve lopmen t  wor k , in  the sense of sof twa r e , and impleme n ta t ion and 
pos t-a s s e ssme n t  analys i s .  The e nt i r e proce ss s hou ld be planned , 
orde r ly ,  and pha sed over t i me .  

Tha t  i s  al l g r e a t , bu t wh a t  has gone on ? Ove r the pe r iod ' 7 7  
t o  ' 7 9 we c l a s s i f ied t h e  proj ects i n to two ca tegor i e s , stand-a lone 
pr o J ec t s  a nd i nteg r a ted proj ec t s . We deve loped a ve r y ,  ver y  large 
text proce ss i ng capa b i l i ty u s i ng Wang Labo r a to r i e s  sys tems . S i nce 
that t ime we i ns talled the Wang sys tem and we inter f aced it to our 
ma i n f r ame ( S/370-N5 ) . We now use  our  3 800s , for ins tance , to ou tpu t 
f rom tha t cen ter . The Wang equ ipmen t  in  the center i s  i n te r f aced v i a  
commun icat ions t o  an  IBM 6 6 70 . The cente r has changed ove r t ime . I t  
has g rown s ig n i f ican tly . I t  h a s  become much mor e  soph i s t ica ted . We 
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have i n s t a l led approx imate ly 30 d i f fe r e n t  wo rd proce s s i ng sys tems , 
d i f fe re n t  in the sense of  u s e r s . The ma j o r i ty a r e  Wang Laborato r ies 
WP o r  O I S  sys tems . We a l so ins tal le d  a DEC sys tem (WS202 ) and have 
s ome vydec equ ipme n t  which we had pu r c ha sed f ive yea r s  ago . 

The k e y  he r e  on text proce s s i ng for u s  wa s u se r  t r a n spare ncy , 
flex ibi l i ty , prog rammab i l i ty ,  the a b i l i ty to prov ide a ba s ic comp i ler 
to a u se r  who has tha t need , and the abi l i ty to have 2 7 8 0  commun ica
t i ons p rotocol or  2 7 4 1  commun icat ions protoco l , aga i n ,  depe nd i ng on 
tha t user ' s  nee d . 

We pu t toge the r a cor po r a t e  r ecor d s  management task force on 
the bas i s  of the f ind i ng s  regard i ng ou r f i les and ou r problems in that 
a r e a . We have add r e s sed tha t  through mic rog r aph ics o r  compu ter ou tput 
mic rof i lm .  

We have done many stud i e s  of  adm i n i s t r a t ive need s . I th ink 
i t  u sed to be cal led wor k s impl if  ica t ion . We actua l ly do a lot of 
th a t  in te r ms of rev i ew i ng user  admi n i s t r a t ive need s . Maybe it is 
e l iminat ion of fo rms or maybe i t  i s  rea l loca t ion o f  s t a f f . Per h aps it 
i s  des ig n i ng an ADRS -2 for a u se r . Or , maybe a Wang OIS . The po i n t  
is , w e  look a t  many d i f fe r e n t  sys tem a lt e r n a t ives f o r  many d i f fe re n t  
use r s . 

A fasc i n a t ing system we i n s t a l led wa s the PARS system , the 
Pa s se nger  A i r l ine Reservat ion Sys tem . When we looked at t ra ve l , we 
fou nd i t  wa s not con trolle d  ve r y  we l l  and we needed a sys tem tha t 
wou ld provide an a ud i t  and at the same t ime on l ine acces s  so that we 
cou ld t ic k e t  a nd sched u le , not only a i r l i ne ,  but hote l and c a r  
reservat ions . Us i ng TWA ' s  r e sou rce s , w e  i n s ta l led an on -l i ne fac i l i ty 
for ou r transpor tat ion depa r tme n t . 

We m ig r a ted f rom analog , s ix -m i nu te mach i ne s , to d ig i ta l  a s  
we l l  as  fa s te r  ana log mach ines u s i ng Rap idfax  equ ipmen t  a nd l i nk i ng 
them to our  a l t e r na te vo ice d a ta net-wo r k s  a round the wor ld . We use 
the CC I TT  s tanda rds wo r ldwi de . 

Me ssage sw i tch i ng . We had a lot of old ASR 3 3s and 3 5 s . We 
upg r aded all  o f  them u s i ng i nte l l igent termina l s , so tha t we cou ld do 
ed i t i ng ana f ront-end man i pu l a t ion of  text and data be fore send i ng i t  
ove r our wor ldw ide ne twor k s .  

We t r ied te le -con f e r enc ing . The 
one -ye a r  pi lot u s i ng RCA ' s  s low scan system .  
trave l ,  but i t  rea l ly tur ned people o f f . 
enoug h . 
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We i n s ta l led a Compu scan OCR a s  a f r on t -end to our  
me s s ag e -sw i tc h ing sys tem . Eve r y  sec re ta r y  i n  our  e n v i ronment types on 
a pre -prog ramed form e i t h e r  in 1 0  or  1 2  p i tc h  depend ing on whe the r i t  
i s  ASC I I  o r  Baudat  code . The f ront end to the mes s age-sw i tc h i ng 
sys tem reads  the form and sends i t  to e i th e r  the dome s t i c  ASC I I  o r  
i nte r na t ional ( Bauda t )  system . 

In the cen t r a l i zed tex t  p r oce ss ing cente r  we i n i t i a l ly 
i n s ta l led a Wa ng -3 0 . We had a need to commu n ic a te to ou r ma i n f r ame , 
so we added 2 7 8 0  commu n i c a t ions capa b i l i ty .  The Wang sys tem look s 
l i k e  an  Remote Job En t r y  ( RJE)  t e r m i na l  to the ma i n f rame . . We 
d r ama t ical ly i nc r e a sed the ou tpu t . We have done some othe r s i m i la r  
th i ng s  wh ich I � i l l  d i sc u s s  i n  a second . 

We i n s t a l led a numbe r o f  d ig i ta l  te lephone sys tems . The se 
dev ice s  have secu r i ty mon i to r i ng and a r e  connec ted to var iou s doo r s  
for o f f ice con t ro l . · More recently , we dec i ded to i n s ta l l  a No r the r n  
Te lecom S L-1  tha t can handle both vo ice and d a ta s imu l taneou s ly a nd 
t h i s  por tends  a l l  sor ts o f  th i n g s  i n  t e r ms o f  the d i s t r i bu t ion o • ·  
i n forma t ion , i nc lud ing d ig i t i zed vo ice as we l l  as o ther  d ig i t i zeu 
informa t ion o f  all sor t s . 

I n f ormat ion u t i l i t ie s .  We have and use acce s s  to ove r 3 0 0  
e x t e r na l d a ta ba se s .  Ou r r e se a r c h  people a r e i nvol ved i n  
tox icolog ica l ,  med ica l , chemi ca l , phy s i c a l  and immunolog ical  s tud ie s . 
Ou r mar ke t i ng people a r e  c u r ious abou t what i s  go i ng to happen w i th 
the 1 9 8 0  census i n  te rms o f  the way we do ou r bu s i ne s s , ou r leg a l  
r e search  people a re a lways look i ng a t  leg i s lat ive i n forma t ion . We 
loo k a t  the De pa r tme n t  o f  Comme rce d a ta base s i n  te rms o f  ou r 
l im i tat ions in  do i ng bu s i ness  i n  place s l i k e  Br a z i l  or  Spa i n .  I can 
go on , and on . We h ave an  i n forma t ion sc ient i s t  who r u n s  that 
sys tem . She has an a s s i s tant w i th a Ma s t e r s  deg ree i n  Lib r a r y  Sc i e nce 
who man i pu la t e s  i t .  It has pa i d  for i t se l f  l i te r a l ly doz ens  o f  t ime s 
ove r . 

Cu r r e n t  pro j ect  ac t i v i t ie s . More adm i n i s t r a t ive rev iews a r e  
now u nd e rway . Mor e  people a n d  d e pa r tme nts a r e  com i ng t o  u s  for h e lp 
as we become mor e  we l l  k nown and accepted . Th is has r e s u l ted in mor e 
complex adm i n i s t r a t ive r e v i ews i n  o r d e r  to a s s i s t  depa r tme nts tha t 
have v a r ious sys tems , or tha t have comb i na t ions o f  sys tems . Bec a u se 
we now have to add r e s s  d i f f e r en t  so l u t ions , ou r tas k i s  s ta r t ing to 
g e t  mor e  and mor e  complex . 

D i s t r i b u t ive text proce s s ing . I can ' t  say the word " te x t  
p roce s s i ng "  means a ny t h i ng in  ou r env i ronme n t . I t h i n k  i n format ion 
proces s i ny is  r e a l ly wha t  I am tal k i ng abou t .  Almost eve r y  sys tem we 
have has some sor t o f  commun icat ions e i the r on a pee r -to-pee r  ba s i s  or 
on a d i s t r i bu ted-to-CPU bas i s .  We are loo k ing for sw i tch i ng 
c apab i l i ty in t e rms o f  be i ng a ble to send a b roadcast  me ssage o r  a 
mu l t i ple add r e s s  mes sage be tween d i f fe r e n t  sys tems , a s  we l l  a s  on a 
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te rm inal -to-te rminal bas i s .  Tha t  whole a re a  i s  chang ing drama t ically . 
More and more people are  comi ng to us and say i ng they need sof twa re 
suppor t so that they can do d i f ferent th i ng s  a t  the local leve l . They 
want to cont rol the i r  data and man i pulate it local ly .  Tha t  presents 
us with some problems in te rms of forma l i zed procedures on sof tware 
deve lopment . 

Expanded microg raphics . We are pus h i ng ve ry hard in the area  
of mic rog r aphics to e l iminate paper . I t  is  a s low battle . We  a r e  
hav i ng a ve ry d i f f icult t ime sell ing the concept of  records 
management . It  is  l i ke mo ther hood , baseba l l , and apple pie . I hate 
to say tha t but that is really a tough one to sell , desp i te the 
obviou s  advantage s .  Yet , at the same time , when I look at the 
syne rg ism be tween all  these technolog ies and pape r and people i t  i s  
obvious that a very g ood  records managment prog ram is  goi ng to b e  as  
impor tant as communicat ions are in pul l i ng the whole th i ng togethe r .  

As for i n teg ra ted proj ect act iv i t ies : in  New Yor k we a re 
install i ng a ve ry large d i g i ta l  telephone sys tem , a Nor the r n  Telecom 
SL-1/XL . It is j u st i f ied on the bas i s  of a compet i t ive ana lys i s  of 
Bel l  equ ipment , ( the Dimens ion sys tem ) , but really in  the back o f  my 
mind a n  add i t ional impor tant factor i s  that i t  can handle 
simul taneous vo ice and data . It w i l l  enable us to add terminals for 
var ious user s .  It is an i nte r na l  Ethernet , in  a sense . People can 
send and rece ive me ssages through that swi tch . S imu l taneous ly w i th 
use o f  the te lephone , someone w i l l  be able to add ress my 
adm i n i s trat ive term ina l , and be able to send me a message . So , ou r 
inte nt ion i s  to m ig r a te w i th that system f rom the vo ice envi ronment 
into the hybr id vo ice and data document dist r i but ion env i roment . The 
one piece that i s  miss ing is  a rea lly good commun icat ions based , yet , 
user t r ansparent terminal for both the secre tar ial  as wel l  as the 
profess iona l envi ronment . We have t r ied systems l i k e  Qwix and 
Ol ive t t i  and a host o f  othe r s , but they really don ' t  mee t our 
requ ireme nts for the secreta r ia l  a rea . In the management a r eas we 
have used Tis and a number of othe r s . They do not f i t  our unive r sal 
requ i rements e i ther . 

One of the most inte r e s t ing pro j ects we are wor k ing on r ight 
now is  an improved me thod to prepa r e  ou r brochu res . Anyone who has 
been i nvolved w i th the eme rgence over the past year o f  
photocompos i t ion , photo-typese t t i ng , interac t ive g r aph ics and color 
graphics , rea l i zes  that thi s  is probably the mos t dynamic por t ion of 
the whole i n format ion proces s i ng revolution . We are wor k ing w i th 
people l ike Raytheon , Compug r aph ic and Ha r r i s and a hos t of  othe r s , 
compan ies who are loo k i ng at how to bu i ld a total i n teg r a ted pr i n t i ng 
sys tem . We wan t  a unique system , w i th very soph i s t ica ted color 
graph ics , w i th u ser  transpa ren t te rminals a t  the front-e nd ; that 
copy-wr i te r s  a nd a r t  d ir ector s feel comfor table wi th ; with 
commun icat ions to va r ious data bases that res ide on DEC equ ipment or 
IBM equ ipment  at  the fron t  end . We want to integ r a te our pr int i ng 
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capabi l i ty into the total system and be able to f low information 
th rough and produce exce llent copy and g r aph ics . 

Te leconferenc ing . We can ' t  push that enough e i the r . We have 
had a lot of people who could use teleconferenc i ng . However I think 
there  i s  a r e luc tance on the i r  par t  to leave the i r  off ices to go 
somewhere to use a publ ic fac i l i ty .  We have a fee l i ng that i f  we 
cou ld br i ng teleconferenc i ng capab i l i t ies  d irectly i nto the user 
envi roment i t  wou ld wor k  f rom an ope rational sense , but not from a 
j us t i f icat ion per spect ive in  terms of e l imina t i ng trave l .  Wor k i ng i n  
a mar ke t i ng organ i za t ion there i s  a st rong need for ind i viduals to g e t  
o u t  t o  the f i e ld locat ions and rub shoulde r s , and f i nd out what i s  
go i ng on . Bu t ,  as an ope r a t iona l tool we think te leconfe renc ing has 
cons ide rable viab i l i ty ,  assuming that it  can fit in  w i th our othe r 
networks . We th i n k  i f  we can j ust i fy te leconferenc i ng on the bas i s  of  
modest cos t increment , i t  w i l l  be  f ine . Howeve r ,  we don ' t  think  we 
w i ll be able to j u st i fy it a lone . 

I am goi ng to c i te j ust a few of  the d i f f iculties of  wor k ing 
in the cur re nt ope r a t ional envi roment . We had a Wang system wor k i ng 1  
highly operat iona l , very sat i s factory . De sp i te that , we were s t i l l  
spend i ng a decent amount o f  money o n  the outs ide , e spec ially i n  
pe r sonal ized lette r -wr i t ing preparat ion . W e  wanted t o  e l iminate 
that . We wanted to e l iminate i n tens ive keyboa rd i ng and mai nta in a 
high leve l of  per sona l i z a t ion i n  terms of  mar keting base 
le tter-wr i t i ng .  To do this , we i nstalled an IBM 6670  to wor k  in 
conj uction w i th a Wang system and we saw a dramat ic increase i n  
outpu t ,  f rom a mill ion l i nes a month to four mill ion l ines , which 
br i ngs me into the next  point . 

People wor k ing in the area of  i ntegrating a var iety of vendor 
systems have a lot of  problems . To do this proj ec t  we had to go 
through all sor ts of f inger -point ing , we had to face the complex i t ie s  
of communicat ions and the lack of  vendor support . It is  very a 
complex task , and as we move toward integ rat ion I think we are going 
to expe r ie nce more and mor e  d i f f iculty i n  gett i ng the levels of 
mar k e ting support that we want from the vendor s ,  par t icular ly as  
equ ipment cos ts come down and vendor s cannot j ust"i fy such suppor t .  

As to the future le t me j us t  br ie fly say , we are look ing a t  a 
lot of act iv i t ie s . We are look i ng at wor ldwide networ k deve lopment . 
We are  look i ng at interact ive cable TV. We are par t ic ipa t i ng i n  the 
German and Un i ted Ki ngdom Vlldata expe r ime nt . We are intr igued by the 
fact that 21 percent of the popu lat ion in the Un i ted States now has 
cable te levis ion . We are ve ry i nte re s ted by the Warner Cube system . 
Video-di s k  has great potent ia l  as a lear n i ng tool for us . Vb ice 
response -- Dan ( Hosage ) men t ioned it  thi s  morning -- We are intr igued 
by i t .  I t h i n k  it is goi ng to be as revolut ionary as the word 
proce s s i ng env i roment was fou r yea rs  ago . I th ink the key summary 
point is the need for the prope r organ i z a t ion to manage all thi s  on an 
ongoi ng bas i s . 
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COnclus ions 

Senior management mus t be committed to do all th i s . I t  must 
be i nteg r a ted . The largest pay-off will be in management dec i s ion 
suppor t systems . There is an absolu te need for sta ndards in terms o f  
system compatibi l i ty .  There is  a g reat d i f f iculty of getting good 
staff . We need to mainta in technolog ical awareness . And , of cou r se , 
there is an overall need for an overal l ,  flexible , flu id , evolving 
strategy . 
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OFFICE SYSTEMS INNOVATIONS IN THE BANK 

Lou is  Mer te s  
Continentia! Ill ino i s  Nat ional Bank  

OVer the pas t  two and -a-ha l f  yea r s  the Cont i nental I l l i no i s  
Nat ional Bank h a s  conver ted about 2 5  pe rcent of  i ts employee s t o  u s i ng 
elec tronic ma i l  and informat ion retr ieval . Wha t  I w i l l  cove r today i s  
what ou r v iew is o n  some of the problems and i ssues that we have 
encountered , how we see our prog ress , wha t  we a re trying to 
accompl ish , and a lso some of the spec i f ic th ings tha t we have 
implemented . 

Fi r s t , to give you a general  overview ,  I w i l l  rema r k  on wha t  
has been h appening in  the wor ld o f  automat ion over the last few 
yea r s . Du r ing the ' 60s  our v iew was tha t a lmos t  all au tomat ion 
e f for ts we re poi nted towa rds the product ion a reas . Nothing was 
or iented toward  the compu ter people i n  terms of ma k i ng the i r  job more 
e f f i c ient or administrat ive and profess ional area s .  If  you do not 
be l ieve tha t ,  see how e f fect ive they were i n  install ing sys tems dur i ng 
those yea r s . 

The following ten yea r s  we aga i n  con t i nued to move toward the 
product ion areas , d id a l i ttle more in the deve lopment a reas in terms 
of up-g r ad i ng the qua l i ty of progr ammi ng languages and trying to 
improve our own ope r a t i ng envi ronme nt .  We also did some things i n  
wor d  processing , dicta t ion and a few manager ial  type of  repor ts . 

Ou r view of  the futu r e , the SO ' s ,  i s  tha t profess ional 
produc t ivi ty will  be our ma in area of involvement . Act iv i ty i s  goi ng 
to be in the adm i n i s t r a t ive and profes s ional a reas and the real 
produc t iv i ty gains are go ing to be the r e . The reason we have gone 
ahead in this automa t ion a rea , prope r ly te rmed as off ice automa t ion , 
is to improve profess ional produc tivi ty and keep the focus on tha t ; 
not on mak i ng the off ice more e f f ic ient in te rms of  word proce s s i ng or 
ge t t i ng the secre tary more e f fective , even though as a by-produc t 
those th i ngs do happen as we l l .  

About two and one -half  years  ago when  we star ted implementing 
some of the e lectron ic ma il and i nforma t ion retr ieval systems , three 
membe rs of my s ta f f  and I analyzed how we wou ld feel operat ing in an 
env i ronment that we were goi ng to suggest and impose , or help gu ide , 
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ou r ent ire organ i zat ion to move toward . At tha t t ime , I threw the 
desk out of my o f f ice , a f ter  dec id i ng tha t  handwr i t i ng and s im i la r  
a r cha ic th i ngs shou ld no longer be done . 

Wi thin the f i r s t  9 0  days , I conc luded I had lost my m i nd and 
was wonder i ng how I wa s goi ng to back o f f . What  occur red ove r those 
90  days made me and several  of my manag e r s  feel the magn i tude of the 
change we we re goi ng to impose on our se lve s and tha t we were go ing to 
sugge s t  as the organ i z a t ional re sponse to off ice automat ion . In fact , 
I th ink one o f  the more impor tant th i ng s  abou t th is  a rea o f  au toma t ion 
is this is the f i r st t ime , at least in ou r organ i z a t ion , whe re the 
dec is ion-make r s  are mak ing dec is ions to automa te themse lves . I f  you 
look back , when someone was au tomat ing a payroll , the people who we re 
mak i ng the dec is ions were say ing , let us automate the cle r ical people 
and then they compla i ned they had no choice but to cont inue on because 
once the payroll system was conve r ted they cou ld not go back to the 
manual per spect i ve .  

However ,  now we are ask i ng people to make a dec is ion to 
cha nge ent i re ly the way they behave and also prov ide them the opt ion 
of not using the system after they s tar ted u s i ng i t . So , we had a 
whole d i f f e rent a rena , at least  f rom ou r per spec t ive , in  te rms of 
behavior al rami f icat ions and also on retrench i ng s ta f f ing use once the 
convers ion has taken e f fec t . 

OU r  manage r i a l  be l i e f  r ight now is  that profess ionals can 
save t ime if equ ipped w i th e ffect ive tools . I be lieve I per sonal ly 
save at leas t  two hour s  a day i n  doi ng the same k inds of ac t iv i t ies I 
used to do manual ly . Fbr example , I have a d ial-up te rminal set into 
a cof fee table . It pops up e lec tronically , so i t  goe s away and you 
can · not see i t  when I don 1 t need i t , I have a picture phone on the 
desk to do teleconferenc ing w i th my staf f .  I do d ic ta t ion through a 
te lepho ne to a remote d ictat ion center . The cente r then transmits it  
through a· word process ing uni t  to our CPUs . I r e tr ieve i t  and look at 
a draft  copy before I release i t  on the terminal at  my desk or at  
home , or anywhe re I can get to a te rmi nal . I have an answer ing device 
on my phone to pick up my messages so that I can deal  w i th ver ba l  mai l  
and also pick u p  messages f rom remote locat ions . 

The whole or ientat ion i n  our organ i z a t ion in moving towards 
off ice automat ion is locat ion independence . How can I oper a te in  a 
fully fu nct ional fash ion be i ng a nywhe re I choose to be ? This is  a 
ve r y  intere st ing quest ion . I t  opens up a whole new oppor tun i ty o f  
sugge s t i ng where shou ld you b e  t o  do you r job . Today , we a re s o  tied 
to our phys ical loca t ion because tha t is whe re our phone messages 
s tack up ; that is where ou r ma i l  is ma i led to . We have n  1 t really 
though t  through whe re we cou ld more e f fect ive ly operate i f  we could 
have full suppor t whe r eve r we a re .  
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So , i t  really opens up the ques t ion of , what i s  an off ice and 

why an off ic e ?  It  d i rects our focus on locat ion i ndependence and also 
on tes t ing and trying p i lots that f ind out how people feel abou t not 
coming down to wor k  a couple of days a week , or doi ng word proce s s i ng 
in the home by d ictating to a r emote word processing terminal in  
someone e lse ' s  home . 

So ,  what we sa id was , be fore we go ahead and cha rge on w i th 
all these c r a zy ideas , what exac tly are we trying to accompl ish ? We 
geared them down to fou r potent ial  areas o f  act i v i ty i n  our o f f ice 
wh ich a re obvious once you add ress them . 

Fi r s t  o f  a l l , all of  us  do read i ng and wr i t i ng .  We said we 
were goi ng to add ress the read i ng and wr i t i ng func t ion o f  how you 
create the tex t , how do you process i t ,  how do you retr ieve i t  when 
you want to look at i t  aga in , whe re do you f i le i t , and also how you 
ge t it  approved .  So ,  we we re go i ng to address  the read ing and wr i t ing 
func t ion , but stay away from a nything spec i f ic tha t people do in  the i r  
read ing and wr i t i ng proce ss . Al l  we were go i ng to d o  was address the 
func t ion . 

The next  area we were  going to address was talk ing a nd 
li sten i ng . The i ssue here i s  that in the tal k i ng and l i stening a rena 
we get involved in some th i ng cal led a telephone tag . The issue is I 
w i ll call you a nd then you will call me back and then I will  call you 
and you w i l l  call me back . We cal l th i s  process telephone tag in  ou r 
organ ization . A lot of s tud ies show that  i t  takes th ree or  four phone 
calls to make one comple te phone call . The focus was , how can we 
e l imi na te that nonsense or that stack of mes sages all of you are goi ng 
to get when you go bac k  to your  desk today or tomor row . 

The o ther one was trave l i ng to and f rom mee t i ngs , eve n i n  
large bu i ld i ngs . Everyone in  our organ i za t ion used to be l ieve that 
you had to be goi ng to Eu rope or New Yor k  be fore you wanted to 
con s ider teleconferenc i ng .  Howeve r , I have a g roup that is  abou t 
th ree mile s  away f rom me and the trave l  t ime is an hou r round-tr ip , 
po r ta l  to por tal . The i ssue was , how can you provide some 
te leconfere nc i ng capabi l i t ies or some k i nd o f  ways to e l iminate those 
one -hour t r i ps dur i ng the day , which is wasted t ime . We may be l ieve 
we a re s tudy ing as we are wal k i ng down the stree t ,  or th ink i ng , bu t it  
rea l ly ends up  not be i ng very  produc t ive ac t i v i ty . 

The four th a rea concerns some thing that we know gover nment 
does not do . What  we tr ied to do was reor ient what was o f f ice 
automation . What we we re really say ing was le t us add ress the wor k  
pa t terns o f  the profess ionals , people engaged in  read i ng and wr i t i ng ,  
tal k ing and l i s te n i ng , e t  cetera .  I t  i s  not about gadgets , eve n  
though a lot of th ings we tend to tal k abou t concern what k i nd of word 
process ing gear do we want , what k ind of manager ' s  wor k sta t ion s ?  
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OU r  v iew of a manager ' s  wor k  station i s  che ap i s  good . I f  
you can bu i ld some thing for $ 4 0 0  o r  $50 0 , that ' s  g reat . Every t ime I 
talk to a suppl ier , they say , are you wi l l ing to spend $10 , 0 0 0  or  
$1 5 , 00 0 . I say , you a re absu rd . Th ink $500  to $ 1 , 0 0 0  and maybe we 
can ge t some prog re ss made . Our obj ec tive i s  to get a dev ice that can 
hand le the commun icat ion of all  the i n format ion on eve ryone ' s  desk . 
Tha t means you don ' t  want a f i nanc ial  s tudy every  t ime someone i s  
h i red on whe the r they me r it the oppor tun i ty of  havi ng a $2 0 , 0 0 0  to 
$30 , 0 0 0  wor k stat ion . What  you want is some thi ng inexpens ive , l i ke 
the phone , to be put in place . 

So , we next addressed two th i ngs on how . First , how 
techn ica l ly were we goi ng to deal w i th the s i tuat ion . Many of you may 
deal w i th suppl ie r s  on a regu lar bas i s . They are a ve ry interesting 
g roup to deal w i th .  Some people th ink that anyway . Bu t ,  what we we re 
look ing at in  1977  and 1978  was some guidance on what suppl ie r s  were 
tal k i ng about in  te rms of off ice au tomat ion and how to pull toge ther 
all  the technology . They had the i r  own idea and most o f  them 
commun ica ted only those d i rect ions tha t they themselves we re 
suppor t ing . As a resu l t , wha t we said was we need to get our own 
techn ical phi losophy stra ight so the next neatest vendor idea that 
h i ts the street does not red irect  our d i rection or impede our progress 
towa rds an e nd .  We needed to really focus on the fu nct ion we a re 
trying to prov ide to the pro fess ional and put the technology and the 
computer in the backg round . So ,  what we sa id we re two thi ngs . We 
want to focus technolog ically towards a central  l ibrary , everyth ing 
stored in one log ical room , where you have categor i zed all  the things 
tha t cou ld be accessed from one locat ion not much d i f ferent than a 
library in your home . The refore , i f  you wanted a ma th book you look 
in the math i ndex . If you wanted a phy s iology book ,  you go to the 
phys iology i ndex , but you do not have to wor ry about whe re  you have to 
go .  It is all conta i ned in one central l i brary . 

Second was a not ion of a unive r sal te rmina l . I th ink someone 
ment ioned that j ust ear l ier . One termina l with a d ia l -up capab i l i ty ,  
that cou ld acce ss any informat ion in the central l ibrary at any t ime 
through any te lephone . 

So , those were the two technical concepts we incorpora ted in 
our overall approach . We have a l lowed any suppl ier , who can help us 
i n  thi s  di r ec tion , suppor t our act iv i t ies since then . 

The next que stion we add ressed was how to package the 
capab i l i ty .  As the gentleman from Avon h ighl ighted , we all have 
back logged compu te r projects . If I brought th i s  overall proj ect two 
year s  ago to my management sta f f  and sa id , I would like  to spend $5 or 
$10 m i l l ion to study o f f ice au tomat ion and make the off ices mo re 
e f f ic ient , they wou ld say very clea r ly , go back and do the wor k you 
a re beh i nd on , qu i t  fool i ng around w i th the futu re stuff . No one 
knows if the re are any true produc t iv i ty gains inhe rent in th is  
proce ss a nyway . 
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So ,  what we d id -- and we concluded tha t tha t was the k ind of  
re sponse we wou ld rece ive we u sed the old m i l itary game of 
sc rounge ; che ap is  good , don ' t  ass ign a lot of people because that 
j ust  means you up the cost of the process . We ass igned two people 
ini t ially to the process . We said ,  f ind out what you can f ind ou t 
the r e . Subd ivide i t  i nto min i -proj ec ts not an overall  whole , as long 
as you are awa re of how you wan t  the pu z z le to be put toge the r . That 
is  the exact approach take n .  

We moved ahead o n  i nforma t ion r e tr ieval , audio mai l ,  
e lectronic ma i l ,  g r aph ics , and analys is . But , we d id them separate ly , 
wi thout say ing , here i s  our ove r a l l  strategy on how to improve 
profess ional produc t iv i ty .  As we moved a head w i th qu ick pilots , we 
then got in the process of hav ing people · j us t i fy them from our user 
per spec t ive in  te rms of put t i ng the p ieces in place . Other th i ngs we 
did just  expanded in the organ i z a t ion as long as the r e  was a reques t  
to g e t  involved even though they cou ld not j u s t i fy some parts . 

The last step was , how to implement and whe re ?  We approached 
it not too much d i f ferently than mos t  mar k e t i ng f i rms approach 
introduc ing new produc ts . Get to the early adapters , people who wou ld 
be recept ive to cha nge and wou ld prof i t  f rom i t . Do not try the new 
technolog ies or ask people to change totally who re j ect change in the 
f ir st place . We recogn i zed we were go i ng to have enough compla i nts 
from the people tha t wanted to try i t , that you had to s tay away from 
those who had no i nte rest in the f i r st place . Not only did  we want 
the ear ly adapte r s , we wanted those ear ly adapte r s  tha t we wou ld v iew 
as s upport ive of what we were tryi ng to accompl ish , because it is so 
easy to tos s the whole thing down the d r a i n  and f ind i t  not wor thwh i le 
to do . 

We also subd iv ided d i f ferent p ieces of  the pie among the 
ear ly adapter s . So, if someone went sour and d id not l i ke one piece 
of the act ion , we cou ld move to anothe r area and test it elsewhere , 
and rea l ly j u st sepa r a ted the whole proj ect into a lot of smal l  pieces 
and moved ahead . 

The f i r s t  i tem tha t  we star ted to i nstall was aud io ma i l . 
Thi s  i s  a very s imple th i ng to get on w i th . It  was one of  those 
thi ngs whe re three of us were  s i t t ing and cha t t i ng abou t the problem 
of telephone tag and said , how do you get at th i s ?  What we d id was 
i ns tall answe r i ng dev ices wh ich each and every one of you has run into 
some t ime in your l i fe and hated . After the beep , please leave your 
name and numbe r . We said , le t us take thi s  th i ng tha t has been around 
for 15 yea r s  and change the way we look at i t .  

What we sa id was , v iew i t  as  your  opt ion to talk  to the 
sec retary or a recept ion i s t  who might take your name or numbe r ,  or let 
the phone r i ng for ten t imes . The last opt ion was you have an 
answe r i ng device on wh ich you cou ld d ic tate a full message . Now , the 
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dev ices we instal led hold up to 30  minu te s . Th is even allowed for 
some of our more ver bal people . We also had fast forwa rd so we cou ld 
e l iminate l i stening to ove r ly long message s .  Look at tha t process 
and , ra ther than be ing i r r i ta ted by having to talk to a mach i ne , view 
i t  as an oppor tun i ty to dictate a message because you cou ld not talk 
d i rectly . Qu i c k ly we put in  12 , then we put in 38 . Wi thin my own 
management structure we wen t  r ight from myself and covered the f i r s t  
1 2  guys repor t i ng to me and then went down 38  to i nclude 38 people . 
We found the fol lowing th i ngs . One is , 6 5  percent o f  the messages 
were be i ng picked up on the answe r i ng device . It sca red us  a l i ttle 
b i t  i n i t ia l ly but we checked w i th some consu l t i ng f i rms and found that 
a manager or a profess ional is away from h i s  desk  or on the phone 
someth i ng l i ke 2 5  or 3 0  percent o f  the t ime anyway . S ixty-f ive 
pe rcent goi ng into the machine was s t i l l  ma inta i n i ng the behav ior that 
we had expected . That was , they cont i nued to answer the phone no 
d i f ferently than they wou ld have be fore , not get people sens i t i zed 
tha t they are not goi ng to answer the telephone anymore . 

Second ly , we put i t  on the second r ing so that no secretary 
or recept ion i s t  intervened , eve r . A caller  cou ld count on leaving a 
message . 

Of the me ssages called in on the device : in excess of 5 0  
per cent we re e i ther one-way o r  two-way comple te messages . What I mean 
by one-way complete messages i s , you called me and le ft  a full message 
and there was no need for me to return the call it was j u st 
in forma t ion , one -d i rect ional -- and the r e  was no need to call back and 
I knew exac t ly what you wanted to commun icate . 

For example , my data center manager , a f ter a bad eve n i ng , 
prefer red tal k i ng to the mach i ne than to me . 

The rema in ing comple te messages were two-way messages whe r e  
you would call me and leave all  o f  the que st ions you had o n  your 
mind . Aga in , th i nk you are d ic tat ing a verbal memo . I wou ld call 
back and you also were not at  you r desk -- wh ich is  a ve ry h igh 
l i k e l ihood -- and I was able to answer all  of the quest ions . 

What we found was tha t over 50  pe rcent of the messages that  
we re picked up  by the machine we re handled tha t way , and that tha t 
per centage g rew as  people got more comfor table in the process . 

The th ing we did  f i nd , though , was tha t people went through a 
lea r n i ng per iod and people that insta l led the answe r ing devices had to 
almost  be cru sade r s  in a cer ta i n  way . The f i r s t  t ime an ind iv idual 
cal led and ran into the machine -- he would say , how can anyone i n  a 
bank have an answe r i ng dev ice on the i r  mach i ne and hang up . 

We also had some cho ice words le ft  on the machine because o f  
prev ious exper iences . 
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What  was mor e impor tant was tha t  i f  you walked them through 
and sa i d ,  last t ime you left only your name and numbe r , howeve r , he re 
i s  wha t  we are try ing to accompl ish ; the next t ime they wou ld really 
try . What they wou ld do is leave the i r  name , numbe r , and usually , the 
subjec t ,  but neve r g ive you a ful l  d ic tated memo . You would have to 
be the crusader for the next step and say , here is what you forgot to 
say . It  wor ks . It  really doe s . I have no more f r iends , but i t  does 
wor k .  

So , what  we have done is  expanded th i s . I t  really wor k s  we ll 
and it e l iminates the stack of messages that you inhe r i t  by not be i ng 
at your des k . I t  allows loca t ion i ndependence , because now from here 
or f rom wherever I am , I can pick up my messages .  I have now left 
town and behave as i f  I was s t i l l  in the bank . I pick up my messages , 
people view me as s t i ll be i ng at the off ice because there was no 
face -to-face contac t  requ ir ed .  I t  doe s wor k .  I th ink some o.f the 
suppliers  are coming up w i th some interesting th i ngs to fur ther 
enhance the shor tcomings  o f  just  an answe r i ng dev ice . They are s imple 
to install and you can move qu ickly wi thout a maj or study . The 
devices cos t somewhere in the range o f  $ 3 5 0  to $4 0 0 , so they are not a 
maj or expend i tu re and progress can be made qu i te we l l . 

Another impor tant th ing was grouping and installat ion . I t  
turned out that if  you spot the devices around a n  organ i z a t ion they do 
not wor k very well . What you need to do is go down the manage r ia l  
cha in because i t  represents the ca l l i ng patterns you a r e  conce r ned 
abou t .  If people call ing you call inf requently enough you do not 
really lea r n  the proce ss or walk them th rough the th ree-phase approach 
of  ge tt ing to the point where they leave full  messages . Another point 
is you lea rn to prepare to g ive a full  message when you ma ke the phone 
call , espec ially if you know they have an answe r i ng device . Now , when 
the answer ing device is turned off or the per son answe r s  the phone you 
really fee l frustrated at t imes because you are not able to execute 
the full communication w i thout inte r r uption . 

Othe r a reas tha t we wor ked on were d ictat ion and word 
processi ng .  We think that  movi ng people i nto both of these d i rections 
is c r i t ical to ge tt ing eve ryth ing electronically captured . We , at the 
bank , have had d ictat ion go i ng fa i r ly agg re s s i ve ly and in general  we 
have been mov ing towards remote d ictat ion u s i ng the telephone to 
d ic ta te to a remote word proces s i ng cente r . 

What we have done in the last two years  i s  hook up seve ral of  
the word process i ng center s  w i th in the organ i z a t ion with commun ica t i ng 
dev ices to our data cente r so ind iv idua ls can e lectron ically move the 
data to an end-point te rmi na l  r ather than be i ng requ i red to pick up 
some paper at a spec i f ic locations . 
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We have had two pilots tha t we have been wor k i ng on in 
add i t ion to many word proce s s i ng center s  loca ted a round the bank . One 
is a pilot w i th two people in the i r  home . We fee l there is an 
exce l lent potential of u s i ng qua l i f ied people that are t ied to the ir  
homes or  choose to  be there . We have made the under lying assumption 
that equ ipment w i ll be cheap enough that you become i nd i f f e rent to 
whe the r i t  is be i ng used e ight hour s  a day or s ix hour s  a day . The 
impor tant thi ng is the qua l i ty of people that  you can h ire  to pe r form 
the tas k not whe re they are located . 

So , we have installed seve r a l  dev ices in people ' s  homes . I 
can p ick up a phone , d ictate to a word processing remote d ic tation 
cen ter . The per son i n  the home can pick i t  up , key the informat ion , 
transmit  it  to our CPU and move the i nformat ion . So ,  wha t you really 
have i s  you and even your suppor t loca t ion are independent .  I can 
dictate f rom here in Washi ng ton to someone in a suburb  of Chicago and 
she in turn  can retransmi t ,  or make ava i lable that informat ion in my 
ma il  system where I ,  aga in , can read i t ,  ed i t  i t  and re send i t  and ask 
for fur ther deve lopment of the process . You end up be i ng totally 
i ndependent of where she or the o ther people are loca ted i n  pe r forming 
the i r  tasks . 

The othe r pilot i s  where  we said , i f  the central cente r  
equ ipme nt is  goi ng to b e  expensive , you want to put it  in  a sate l l i te 
away f rom your ma in sou rce area . We located a word proces s i ng center 
in a suburb of Ch icago . What you do is  d ic tate to that remote a rea . 
We wor k the mach ines mul t iple sh i f ts a day . Both p i lots are going 
a long we ll . We are f i nd i ng some thi ngs tha t need to be improved in 
te rms of the hardware to make it a l i ttle mor e  smooth . Bu t ,  the 
p rocess is wor k i ng very we ll and i t  is rea l ly ma k ing some behavioral 
changes w i th the groups around the organ i z a t ion . 

The othe r a rea that we tr ied was elec tron ic ma i l . When  we 
i nstalled ou r te rminals , I ended up frustrated because I cou ld not key 
at a l l . If  you read the Wall  Stree t Jou r nal , we a lso have a manager 
in our bank that th inks key ing is  bad . The conc lus ion when I 
e l imina ted my desk was , how am I go ing to now handle these th ings ? I 
handled them in two ways . One is I d ictate remote , bu t on the other 
hand , I also bought  myse l f  a teach-you r se lf-how-to-type book .  It 
takes about ten per son-hour s  to get you r se l f  to type faster than you 
can w r i te .  I don ' t  mean w i th all  the capitals and i ndentations and 
punc tuation , bu t to replace handwr i t ing , because that is the obj ect ive . 

Another inte resting by-product i s  I am now able to read the 
th i ngs I created yesterday . 

So , when we went to e lectron ic ma i l  we d id the 
w i th aud io ma il . We took anothe r g roup , insta l led 
management chain , and said let us sta r t  put t i ng 
e lectronica l ly . It is  sta r t i ng to replace te lex in ou r 
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Our European heads love i t  because as they are mov i ng from 
country-to-country , trave l i ng ,  people can reach them and send them 
information no mat ter where they are located because any t ime they 
stop at one of our Eu ropean branches they can ge t on a te rminal and 
pic k  up the i r  mai l  as i f  they were back at  the i r  head off ice . 

One of the problems we are runn i ng into in the Eu ropean 
re la t ionsh ip and some of  you may be aware o f  it is the 
transborder data flow issues tha t are happening be tween the 
countr ies . People are r a i s ing que st ions on can you really transm i t  
informat ion i n  and o u t  of d i fferent countr ies . Re s t r ict ion o f  
transborder data flow , from ou r per spect ive , would be a d i saster and 
hope fu l ly people here or someone in government is tak ing a ve ry 
agg ress ive stand to help us i n  th i s  area . 

The ma i l  system can be entered in th ree ways : remote 
d ictation or key it you r sel f J or d ictate it or handwr i te it and hand 
it to a sec retary or some o ther c le r ical pe r son to e nter the 
informa t ion . It  move s e lectron ica lly so d is t r ibut ion i s  
instantaneous . We f i le i t  o r  separate i t . It  is  not very d i fferent 
than what you do with a pape r -based system . We sor t i t  into d i f ferent 
categor ies no d i f f e rent than your in-box may be sor ted today . We a r e  
now do ing approvals o n  the ma i l  system so if  I want someth i ng approved 
th rough four levels of the cha in of command someone would enter  the 
fou r people tha t it ha s to be routed to . It is automat ically rou ted 
to the f ir s t  per son on the l i s t . The second per son gets i t  as soon as 
the f i r s t  per son approves i t .  We are test i ng how people w i l l  operate 
wi thin the wor k env i ronment wi thout see ing a phys ical s i gnatu re . I t  
seems t o  b e  wor k ing within a small group r ig ht now . We expect to 
expand i t  to seve ral thousand by this year -end w i th no trouble at  all . 

Tr a f f ic is  separated by pr imary rec ipients 1 in  othe r words 
thi ngs d i rected d i rec tly to you , and th i ngs you are copied on . We 
have bu lle t ins so I can broadcast to the 8 0 0  people that wor k  for me 
in the organ i zat ion w i th j ust one memo and one command , "my staff 1 • 
and i t  goes out to the 8 0 0  people ins tantaneously . So , all of a 
sudden I can a lmost beat  the r umor mi l l .  

We j u s t  break i t  down into a lot o f  categor ies . You a s k  for 
d isplay and see what you have got in  your in-box . The other  thi ng is 
that you can browse or read memos . You can comment .  In other words , 
l i ke a paper buck s l i p ,  you can j ust  comment by typing in  a sentence 
or two and re -route i t ,  rou t ing to mult iple people . We allow for the 
use of nicknames , so you can c reate your own n icknames of people and 
don ' t  have to spell ou t ful l  last names . I unde r stand some of the 
nicknames used a re qu i te i ntere sting in te rms of othe r people . 

You can staple the documen t  e lectronically r ight away , so 
that when you comment you can j ust staple it and that document goes 
wi th i t ,  no d i f ferent than wha t you wou ld do i n  a copy ing 
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envi ronment . Us ing "CBS " command , you can comment , send i t  back to 
the pe r son that sent it to you and staple a document . So ,  j us t  wi th 
the s imple three le tter s ,  you can readdress the memo to the pe r son 
that sent it to you and it is sent back instantaneou s ly .  

Th e  "send " i s  straightforward . We have the approval process , 
wh ich I me nt ioned . We also have " r eg i ste red " ma i l .  I can send 
anyth i ng to any group of people and it w i l l  te ll me when they have 
looked at i t .  All it does is keep a ma ste r  l i st ing of all the people 
I have sent it to if I send i t  "reg istered . "  It is no d i f ferent than 
reg i ste red ma i l .  When you have looked at i t ,  it w i l l  g ive the t ime 
and date so tha t you can keep track of what i s  happen i ng on impor tant 
docume nts or whe re they a r e . It tu r ns out to be an impo r tant process 
to the approval proce ss , because as you are rou t ing th i ngs through the 
chain of command or a round an organi zat ion you always k now whe re i t  
i s , who h a s  read i t  and approved i t  las t , and whose desk " i t  i s  
s i tt i ng on , "  w i thout having t o  run a round or spend a l l  k i nds of 
cler ical and sta f f  t ime trying to f ind ou t whe r e  the document is tha t 
you a r e  t r y i ng to get s i gned off . 

We are a lso expand ing th i s  not ion on ma i l . One of  the 
impor tant thi ngs we have found in the ma i l  sys tem is you have to go 
down mu lt iple leve ls of the cha in  of command . In i t ia lly , we star ted 
w i th the head of our internat ional bank ing depa r tment and took only 
the people repor t i ng to h im and d id not go down two or three  leve ls . 
We found ou t i f  you do not go approx imate ly th ree levels down the 
cha in of command and some t imes fou r you do not have the wor ker . When 
you only go down one leve l ,  no one in  that leve l  is  creat ing anyth i ng , 
so noth i ng i s  be ing transm i t ted . So , the impor tant th ing i n  the 
installat ion of ma i l  is to go deep enough in the organ i z a t ion so that 
those who create documents are doing i t  e lectronica l ly . Then you can 
keep ma i l  e lect ron ically r a ther than hav i ng people read documents that 
are on paper . We are also expand ing th i s .  We are l ink i ng word  
p roce s s i ng to ou r compu te r systems and we  a r e  coming up w i th 
compu te r -gene r a ted ma i l . The que s t ion i s ,  why shou ld all  the ma i l  be 
c r eated by other people ?  Now , ra ther than creating except ion computer 
reports tha t are spec i f ically formatted , let the ma i l  system be you r 
in-box and when the computer i s  prog r ammed w i th l imits or gu ide l ines 
on repor t suspenses let it  cut a memo and send i t  to people say i ng , 
"Hey , you have an expense sta tement that i s  ove rdue , you have th i s  
ove rdue . "  We a r e  look i ng into sta r t ing to expand that not ion . We 
expect that the a rea of compu ter generated ma i l  will  probably be a 
large r func tion ove r t ime because the re i s  a lot of except ion and 
cont rol repor t i ng that i s  de s i red . 

Anothe r po in t  on the ma i l  sys tem we debated was wha t ought to 
be in a ma i l  system . We conc luded that we cou ld debate foreve r  on how 
each of us handles ou r in-box and rea l ly , who care s .  Fina l ly , we 
sa id , let us get some th i ng done . A young lady r a i sed he r hand and 
said , " I  w i l l  get up a pilot  ma i l  sys tem in  s ix weeks . "  I said , 
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sold . And , she d id i t .  S ix wee ks  later we star ted w i th abou t 60  
people . That system now has been scr apped . We only got up to 1 2 0 0  
people be fore w e  scrapped i t .  But ,  w e  scr apped i t  and enhanced the 
fol low on system s i nce then . Bu t ,  we d id get up to 1200  people u s i ng 
an electron ic ma i l  sys tem that  was thrown up very qu ickly . We found 
that i t  is more impor tant to get people u s i ng e lectron ic ma i l  that are 
w i l l i ng to use i t  and that g ive you mean ing ful feedback on how it 
shou ld be imp roved , ra ther than theore t ic ians s i tt ing back te l l i ng you 
how you shou ld do your ma i l  and noth i ng happen i ng because you are not 
lea r n ing any th i ng d irectly .  

IRIS : ano the r area that we inve s t igated was informa t ion 
retr ieval and the big des ire to have i n forma t ion at our f i nge r t ips .  
The under ly ing produc t i n  IRIS i s  IBM Sta i r s -Vir tua l Storage ( VS )  
wh ich is a text retr ieva l pack age . We contacted IBM , some people flew 
in from New Yor k  and we cha tted w i th them . They said , by the way , we 
have this  product that is clear ly an ove rk i l l .  You won 1 t want i t .  
Right away we star ted pay ing attent ion . When IBM says I won 1 t wan t '  
some thi ng I f igure I want i t .  

They said i t  i s  a heavy tex t retr ieva l sys tem . I f  you are 
fam i l iar w i th the product ,  it  is l i ke a l ibrary search system . If you 
ask for how many " the se " are in the f i le it w i l l  come back and tell  
you how many word " these " ,  and on what  documents they are located . We 
dec ided to try the produc t and look at  the data stored in the compu te r 
ce n ter  and view it as text . FOr example we looked at the payroll f i le 
wi th transact ions , the master f i le and sa lary informa t ion as  tex t , 
ra ther than as the quant i f iable data we thought of in the past . What 
we d id and IBM suppor ted us we ll on th i s  was in  e ight weeks  pu t up the 
IRIS softwa re , loaded a couple of data bases and d id some searching . 
The produc t is capable of retr i ev i ng on any word in the f i le that you 
can th ink of and pu ll up the documents . You also can do some "and i ng "  
and "or i ng "  so you can get comb inat ions o f  word s .  What we d id was 
conver t i nformat ion th rough use of IRIS so that it was r e t r i evable at  
a termina l .  You do not have to  have a lot of knowledge l i ke an  
account number or  some spec ial numbe r ing scheme to be  able to get at  
the informat ion . The obj ect ive was to make in format ion ava i lable to 
people so that they were locat ion independent and really d id not have 
to rece ive any repor t s . The not ion i s  tha t i f  I put up eve ry mas ter 
f i le in my computer cente r -- that would be all  the loans , the savi ngs 
accounts , the name and address f i les , the transactions for the last 
qua r ter , and all of the transact ion f i le s  and data f i les -- I no 
longer needed to pr int anyth ing . Now , I would l i ke to suggest we have 
accompl ished that . Bu t ,  the po i nt is we have pu t up some thing l i k e  
the informat ion , mas ter f i le , transact ion f i les , and h i s tory f i les of  
every appl ica t ion and format ted i t  as text so  that people who want to 
respond to ind iv idual i nqu i r ie s  can look a t  informat ion , take some 
summa r ies of data ,  and they can do i t  from a te rminal . An intere s t i ng 
by-product point in putt ing the informat ion on a term inal , i s  we no 
longer have to dec ide how many copies of a report need to be generated 
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-- tha t i s  our obj ect ive , we are not at tha t point ye t -- because i f  
you have to save it  once , you have got i t  for eve ryone . You have also 
got the bene f i t  of not only do you have i t  for everyone , but you have 
it for the da i ly user who uses it and really needs i t .  You also have 
i t  for the per iodic u ser who wants to look a t  i t  once a month , once a 
quar ter , or only when someone has ca lled h im and asked h im what i s  
happen i ng . 

It has tur ned out to be a good cus tomer service tool because 
you also have the informat ion ava i lable for customer s  ca l l i ng i n  for 
i nforma t ion . 

For example , one of the data bases tha t we or ignally d idn ' t  
even th ink abou t put t i ng on was 4 0  days of checks processed through 
our ban k , some th ing like  30  mill ion i tems . We dec ided to put tha t in 
an on-l i ne mode to answer cu stomer i nqu 1 r 1es . A check wh ich once took 
3 0  to 4 5  minutes to f ind , can now be hand led i n  2 0  to 30 seconds .  I t 
has also el iminated some problems , such as i f  you ca lled i n  and ca lled 
your commercial  o f f ice r and he called an operat ing area -- and we have 
got to remember we are  play ing telephone tag in trying to accompl ish 
these th ing s  -- and then they cal led back and sa id , yes ,  i t  has : by 
the t ime you have an answer , hou r s  have passed . S i nce we stored i t  in  
the area that deals with the checks , the commercial  o f f icer can access 
the i nformat ion h imse lf . We are now rout i ng not ice s  w i th 25 f i rms 
say ing , do not call us at all , why not d ial  in and look yoursel f .  So ,  
the whole not ion i s  once you have the informa t ion ava ilable f rom and 
for the source tha t  needs i t  in the f ir s t  place , you can now star t 
mov i ng that informat ion , as long as you have prope r  secur i ty in place , 
to the people tha t need i t  or who we re interested in the f i r s t  place . 

So , we have been conve r t i ng f i les of all types . I have my 
data center per formance proj ect informat ion , anythi ng that we need to 
manage ou r a rea we pu t up under IRIS . We are moving towa rds -- and I 
don ' t  wan t  to lead you to be lieve that  we have e l iminated paper in the 
organ i z a t ion -- we are  moving towards people thin k i ng ha rd about 
cu rrent generat ions of sys tems tha t we are upgrad i ng r ight now : they 
are tal k i ng about reduc i ng or el imina t i ng a lot of the paper they use 
to get . � make the full trans i t ion of cutt ing ou t all paper i s  very 
d i f f icu lt . But , where e lec tron ic informat ion real ly i s  he lpful is  
where the re i s  a need for d is t r i but ion of informa t ion around the 
cou ntry e spec ially in Eu rope . These people are re spond i ng more 
qu ickly because in the pas t  they neve r got the paper repor ts unt i l  
wee ks later a nyway , and all o f  a sudden they can have i t  the same day . 

So , we are mov ing more and more toward the informat ion source 
and re t r i eval back to the sou rce and hav i ng custome r s  actua lly tap 
into the i r  own f i le s  where  they f ind it appropr iate . 
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FOr people who are fam i l iar w i th IBM d i s k , we have conve r ted 
data so that we now consume some th ing l ike 90 to 100 IBM 3 3 50 disk  
dr ives . Wha t  we  d id do in terms of  cost i s  we  installed each 
appl ication , l i ke the accounts payable sys tem and our other computer 
sys tems , in such a way that they would j us t i fy the cos t of  the d i s k  
and the i ncremental  cost . 

The educa t ion process and the term inals . We a re using Lear 
S iegler te rminals pr ima r i ly because cheap is  good . They cost $7 0 0 . 
They are less costly than a typewr i ter  and there  are fewer quest ions 
regard ing the s i gn i f icance of having those on a desk ra ther than 
spend ing $3 , $4 , or $5 , 0 0 0  on some terminal types . 

The educat ion process we unde rest imated s ign i f icant ly . We do 
have mar ketee r s . We g ive them ter r i tor i e s  w i th in our organ i z a t ion . 
The ir object ive is to conve r t  more people and convi nce more people to 
use elec tron ic med ia more . We have d ivided up the bank organizat ion , 
no d i fferently than IBM and o ther suppl iers  d i v ide up the ir 
ter r i tor ies , in order to mar k e t  our produc t . 

Ou r  whole goal here is  we have a lot of pieces of the puz z le 
and we are mar ke t ing the pieces , not the whole . The whole intent ion , 
obv iously , is  to merge i t  into a total piece . All of a sudden the 
manage r and profess ionals w i l l  see tha t they have all of these pieces 
once they have the ir  term inal installed and are using the informa t ion . 

The area tha t we now are focusing on and try i ng to address 
i s , g iven you have people w i th locat ion i ndepe nde nce and you can 
retr ieve anyth ing you wou ld want abou t your f i rm ,  o f f  the f i le s  v i a  a 
termina l ,  now you can sta r t  offer ing d i f fe rent commun icat ions tools . 
We all recogn ize , and I th ink i t  was Mar shall McLuhan who sa id , " The 
med ium is the me ssage . "  We might have some new medi ums in wh ich to 
commun icate . We all recogn i ze face-to-face i s  prefer red . We a lso 
real i ze the w r i t ten mess age is s t i l l  usefu l ,  and there are  t imes too , 
when you want to wr i te and when the reader wants to read a 
per sonal i zed let ter . The telephone has been a round and tends to be 
used as  an inte r rupt ive tool . Ou r focus r ight  now is  let us replace 
the w r i t ten message whe re we can by electronic ma i l  and aud io ma i l .  
We bel ieve tha t e lectronic med ia does i t  more cheaply and more 
e f fect ive ly and prov ides you more func t ion than you have ever had 
be fore . 

The othe r a rea we are  sta r t ing to test in two ways i s  
te leconfe renc i ng . Now , i f  you have a terminal whe re you can view all  
of  the i nforma t ion you wan t to , you might  now cons ider voice 
conferenc i ng and p icture confe renc i ng .  In the vo ice confe renc ing end , 
we are now u s i ng some pictu re phones . I f  you have the te rminal d ialed 
up , I can sha re informa t ion w i th you d irec tly . You can be read ing the 
document no d i f ferently than if you were in  my off ice . If you can 
also see me , what other thi ngs will  make you comfor table or 
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uncomfor table w i th the process of  saving trave l  t ime ? We are 
exper iment ing w i th picture phones . The only off ice the te lephone 
company has in Ch icago , is sta r t ing to wor k towards saving some people 
travel t ime . We are j ust try i ng to f i nd out how people fee l . We only 
have about ten of those installed . Our view is tha t the real key i s  
the commu ncat ions alterna t i ves and s tar t i ng to think about the t ime 
was ted in travel ing to and from . 

In l ine with some of  the not ions we a re tal k i ng about i t  
really opens u p  some scena r ios o f  wor k at  home . We fee l the 
technology is dropping in cost and all other th i ng s  a re r is ing ve ry 
r apid ly . I t  opens up pi lots of people wor k i ng at home , in 
ne ighbor hood wor k center s ,  and j ust wor k i ng in you r  sales ter r i tory or 
wherever you m ight be most  e f f i c ie n t .  

We have got a lot of feel ing s  o n  some of  those scenar ios we 
plan to tes t ,  but that is pretty much whe re we are today . 
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HUMAN FACTORS 

Eleanor Wynn 
Xerox Corpor a t ion 

I wor k  in wha t I cons ider to be a r a the r ideal s i tuat ion i n  
terms o f  the inter face of technology and what needs to be done and the 
commun i ty of people ·that I wor k w i th . Bu t s ince I was asked to talk  
about genera l i t ies of human factor s ,  I have i nc luded in my talk  the 
wor k  and env i ronment of othe r s  in order to descr ibe a range o f  
poss ibi l i t ies and s i tuations . I w i l l  also t r y  to i nclude a c r i t ical 
per spective on off ice automa t ion as wel l  as  wha t I cons ider to be the 
ideal k ind of per spec t i ve .  

I cons idered th i s  to be qu i te a pre s t ig ious place to g ive a 
talk a nd I am very pleased to have been invi ted to talk here . At the 
same time , I have an image of talk ing to the establi shment . I not iced 
in prepa r i ng my talk the fact that I don ' t  have an interactive 
telev i s ion se t yet :  a style in wh ich I might have addressed some 
of  my rema r ks to you . Howeve r , the comme nts that I had to make to you 
the dec is ion -make r s , may as a result of watch i ng var ious 60 minutes 
spec ials , be in that style . 

In fac t , a spec i fic te lev i s ion prog ram tha t influenced me a 
couple of wee ks ago was the McNe i l  Leh r e r  Repor t  that i nc luded the 
forme r speaker from Avon and Ka ren Nussbaum of the Wor k ing Women 
Organ i z a t ion . What I came away w i th from watch i ng that program , was 
tha t  one side kept say ing of f ice automa t ion was good : and the othe r 
kept say i ng off ice automat ion was bad and we should stop and look at  
i t  be fore we go any fur ther w i th i t .  The point i s  that the state of  
technology that we have now presents us w i th the oppo r tun i ty to rea l ly 
choose what we wan t  to do w i th o f f ice automa t ion , not j u s t  i n  terms of  
produc t i v i ty ,  but  also in  te rms of the k i nd of env ironment we  want to 
wo r k  in . We are  not rea lly dr iven by a par t icular k ind of  
technology . We have a very , ve ry ver sat i le soph i s t icated technology 
and we have an oppor tun i ty to de s ign bas ically the k ind of off ice 
env i ronme nt we want a t  all the leve l s .  
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So , my f i r s t  exhor tat ion i s  w i th r ega rd to cho ice . Rosy 
Mroz insk i ,  when he sugge st I speak today , asked me to talk about the 
future . He suggested I talk about pred ict ions and gener a l i t ies . What 
I came up regard i ng the futu r e , i s  that the future is s t i ll to be 
dec ided and i t  is  to be dec ided by among othe r people the people i n  
t h i s  room . The technology is  not some k i nd of mass ive mono l i th ic 
ent i ty tha t i s  going to proceed accord ing to a cer ta i n  patter n 
inexorably . In fact , i t  is  ve ry ver sa t i le , i t  i s  d ive r se and i t  
of f e r s  all k i nds of oppor tun i t ies tha t we have to choose among s t , and 
we have to cons ider lots of d i f fe rent th i ngs . 

So , really the cho ice is  you r s . The cho ice i s  that o f  the 
buyers  and the cho ice is , to some extent , tha t of the de s igne r s  and 
vendor s of  equ ipment . In mak ing tha t  cho ice , I wou ld l i ke to point 
out there are  many k i nds of hard-to-mea sure qua l i t ies that rea lly need 
to be inc luded beyond j u s t  produc t iv i ty stat i s t ics . These more human 
factor qua l i t ies w i ll become expl ic it  after choices have been made . I 
have all  k inds of ana log ies tha t come to mind . 

For instance , the bottom l i ne for me in  thin k i ng about the 
k i nd of j ob tha t  I want wou ld include a salary range tha t I would 
expect .  That wou ld be an expl i c i t  item of my choice . Bu t I have lots 
of othe r impl ic i t  d imens ions and impl ic i t  values tha t I also bel ieve 
to be s ign i f icant . Included , among my impl ic i t  va lues are the k i nds 
of re la t ionships I wa nt to have with the people around me , the k ind of  
h i e r archy st ructure I want to be in , the k ind of tools that I will  
have , the k i nds of task s  tha t I will  do , and whe the r I will  have a 
cho ice over those i tems or not .  

So , these are essent ially impl i c i t  th i ngs that bear very 
heavi ly on my cho ice of wor k , whe re I wor k  and whe ther I am sat i s f ied 
in my wor k ing env i ronment . Of f ice au toma t ion is going to have a 
t reme ndou s impact on the qua l i ty of the wor k and the wor k i ng 
env i ronment .  In fact , I th ink i t  is revolut iona ry in  i ts impact .  

Anothe r extremly s ign i f icant factor w i l l  be the change in 
tu r n  a round re sponse to cor re spondence . I am ter r ible abou t answer i ng 
ma il . In fac t ,  i f  you send me a letter , I am l i kely not to answer i t  
unless i t  is  some th i ng very impor tant l ike a commun icat ion from Dr . 
Brezez in k i . Al though , I am not much of a lette r  answerer at all , I 
answe r my messages , the ones I am going to answer , I answe r 
instantaneou sly . Fu r ther , the moment at wh ich I read some th ing is  the 
moment at  wh i ch I am most l i kely to be inte r e sted in respond ing to 
it . When you have a med ium that ma kes ava i lable to you the th ing to 
read and a lso prov ides a s imple means of reply ing , i t  catches the 
c r i t ical moment at wh ich you are most l i kely to make the re sponse . 
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I don 1 t know of  any sta t ist ical stud ies wh ich truly explore 
the impact of instant re sponse , bu t I think i t  i s  a really intere sting 
feature : a feature wh ich will  s igni fcant ly change the way bus i ness  i s  
done . 

Assuming th i s  i s  bu t one fac tor of o f f ice au tomat ion tha t 
w i l l  change the o f f ice , i ts wor k , its env i roment and its struc tu r e , 
the re i s  much more to creat ing an automated o f f ice than a few s imple 
cho i ces . Cho ices , cor rec t or incor rec t , bear  s ign i f icant 
re spons ibl i ty .  Off ice automa t ion i s  an  enormou s i ndustry . I t  is 
go i ng to keep g row i ng . Whe ther it is  appl ied well or appl ied poor ly ,  
the re i s  no stopping i t .  I would j u s t  l i ke to exhor t eve r ybody to be 
re spon s i ble about i ts appl icat ion : to not have a nar row focus of 
interest , bu t to look as much as poss ible a t  the broader impact of  i t . 

Overall , I favor augmentat ion , not total automat ion , because 
that con t inues s k i l l  in  jobs . In fac t ,  i t  adds power , it adds s k i lls , 
so there a re more k inds of qua l i ty jobs and fewer rou t ine j obs . I 
also th ink that people w i l l  wor k  be tter in an augmented env i r onmen t .  

By the same token , I go for mu lti -func t iona l i ty and not 
segmentat ion . Qua l i ty ha rdware and sof tware  answe r s  the k i nd of human 
factor que st ions tha t  people have about whe the r your wor kers  are going 
to get headaches and backaches and shoulder ache s and eyest r a i n  and 
ever yth ing e l se . I don 1 t think that is a problem if you g ive them 
good equ ipment . 

Augmentat ion also provides a cohe rent backup for equ ipment 
outages .  What if  the powe r fa i l s ?  Do you want to have a lot of 
wor kers  around that all they know how to do is key th i ng s  in or do you 
want to have people wno can get the j ob done w i thou t the system? That 
i s  a strong argument  for keep ing the leve l of sk i lls up . 

We need to th ink now abou t r e t ra in ing people . vendor s have 
prog rams for tra i n i ng people . I th ink au toma t ion has to become a 
featu re that is  taught in ou r schools , our h igh schools , j un ior 
colleges and so for th . More prog ramming cou r ses , more  technolog ical 
courses , so tha t  people are  actually able to man ipulate the equ ipment 
and not just do s ing le funct ions on i t .  We expec ia lly need more 
techn ical s k i lls for women . In the past men have had the techn ical 
sk i lls and , there fore , they have gotten all of the techn ical j obs 
wh ich are h igh pa id and more fun . 

I wou ld also exhor t people to i nc lude the h igh d imens ion 
va lues even though it hur ts and even though it means ta k ing a chance 
and even though i t  may momentar i ly e f fect your bottom l ine . I th ink 
in the long run i nclud ing qual i ty of choice and qua l i ty of  wor k i ng 
l i fe is  go ing to pay off  ove r  a l l  for eve rybody more than a nar row_ 
focus tha t  only looks at the dollar bottom l i ne .  
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Ult imately , you are  going to have to l ive w i th the au tomated 
off ice and that is a strong argument about be i ng re spons i ble about i t .  

88 

Copyr ight  © Nat ional  Academy of  Sciences.  Al l  r ights reserved.

Toward the Electronic Off ice
ht tp: / /www.nap.edu/cata log.php?record_id=18507

http://www.nap.edu/catalog.php?record_id=18507


GENERAL DISCUSSION 

Jame s Bu r rows 
Nat ional Bu reau of Standards 

Dr . Lic k l ider : Jim Bur rows is go ing to mode r a te the general  
d i scuss ion sess ion and he will  be  the f i r st d i scusser also .  Jim  i s  
head of the Ins t i tu te for Compu te r Sc ience and Technology a t  the 
Na t ional Bu reau of Standards , so I won ' t  blame him a b i t  i f  standards 
c reep into the d i scuss ion . 

Mr . Bur rows : Thank you ve ry much , Lick . 

I think one of the problems tha t I have in be ing a speaker 
for Technology and Standards is  that I am cont inua lly be ing asked to 
solve manager i a l , organ i z a t ional and per sonnel problems w i th 
technology and I don ' t  know how to do any of those th i ngs wi th 
technology . Somehow , tha t is a s k i l l  we haven ' t  been able to automate 
ye t .  

We , a t  the Ins t i tu te , do have prog r ams for standards i n  local 
a rea ne twor ks  and compu te r based o f f ice systems , mostly having to do 
with extend ing the opt ions you have in terms o f  be ing able to 
interconnect equ ipment a nd excha nge med i a . We are  not in the a rea of 
do ing human fac tors exper iments at  the moment , although we hope we 
w i ll get to that level somet ime . Right now , we are mostly in ha rdwa re 
and in how to look at  the use of off ice au toma t ion , but not actually 
do i ng expe r ime nts . 

One o f  the que st ions I wou ld l i ke to ask the speaker s here 
is , wou ld any standards have he lped you do the j obs you have done thus 
far ? 

Mr . Walsh : One of the requ i r ements we r ecogn i z ed very ear ly 
on wor k i ng i n  an IBM ma i n  f r ame env i ronment , was that we wanted to 
commun icate i n i t ially in a largely job entry type forma t ,  but 
eventua lly we wanted to move to an on-l ine env i ronme nt . It was key 
for our se lec t ion tha t we have a vendor who cou ld offer us  total 
transpa rent s uppor t in the commun icat ions mode . Our in i t i a l  thrust  
was wi th DEC . In try ing to  pu t the commun icat ions toge the r , the i r  
equ ipment d idn ' t  inter face ve ry we ll w i th ou r IBM envi ronment . Wang 
d id .  
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Also , in try ing to commun ica te be tween ou r vydex and our 
Wa ngs , we had total fa i lu re .  A standard commun icat ions protocol , a 
bi -synchronous protocol , wou ld have he lped us cons ide rably . I t h i n k  
it wou ld have a l so a f forded us a n  oppor tun ity to dea l w i th a numbe r o f  
othe r vendor s .  There a r e  si tuat ions whe r e , for instance , we migh t not 
have good Wang suppor t ,  bu t we might have exce llent Data Point suppor t 
or exce l lent vydex or Xe rox suppor t .  I f  a standard had ex i sted , I 
wou ld be more inc l i ned to look at  a number of ve ndor s .  

Mr . Bu r rows : Thank you , John (Wa l sh ) . 

Doe s anyone e lse be l ieve that standa rds might have he lped 
you , or we re you able to make you r  own standa rds ? Most of the 
users  appear  re l uctant to standa r d i ze ac ross othe r ve ndor s l i nes . You 
get hold of the manu facturers  and ask them : "Why don ' t  you 
standard i z e ? " The answe r is : "We don ' t  wan t to sel l i n te r 
changeabi l i ty . We sell eve r y th i ng we manu fac ture . Ou r product ion 
l i nes are flood i ng .  Eve ryth ing we put out the door , we can se l l . Why 
shou ld we change?  We sel l  featu res that d i f ferent iate us , not make u s  
the same . It is u p  to you t o  wor ry about whe the r you want s tanda rds 
and i f  you wan t standa rds , why don ' t  you j u s t  buy mine a l l  the t ime . " 
That is the a rgument you get f rom them . 

So , the only people who are interested in standa rds are the 
user s . Many manu fac tu rers  a re not inte rested , at  least not at  th i s  
t ime . Fu r the r , mos t o f  u s  have a ve ry tough t ime f ind ing a place 
where we can get standa rds . The fastest way to get some th ing done i s  
l i ke John (Walsh ) said . He selec ted DEC and he asked DEC to do 
some th i ng for h im .  The re is some n ice leve r age the re , some of " I  g ive 
a l i t t le and you g ive a l i ttle " tha t makes th ing s  happen . 

When you ge t in the envi ronment of ask ing all  of  the 
manu fac ture r s  to do some th ing standa rd , they don ' t  know who you are  
go ing to buy f rom . They don ' t  have any  ind ividual i ncent ive . So the 
standa rds process is very slow . I don ' t  expect to see unive r sal 
standa rds unless the users  need them and f i nd some way to gather  
toge the r and ask for them . 

Mr . Bur rows : 
aud i e nce ? 

Could we now have gene ral que stions from the 

Quest ion : I am from the Depa r tment of Just ice . In look ing 
at the f ig u res wh ich d ivided up what people we re  do ing in te rms of  
tasks and how tha t was af fected by off ice au tomat ion and how the 
amount of t ime people spent do ing the i r  wor k was a f fec ted , two th i ng s  
st ruck me . One is tha t you d idn ' t  include t ime for "goof ing of f "  such 
as cof fee break t ime or anything l i ke that . You only had wor k t ime .  
I have found that omi s s ion is a big problem . I f  you don ' t  include the 
amount of t ime that is lost du r ing the day , the f igures aren ' t  rea lly 
mean ing fu l  and as a resu lt  you don ' t  know what you are  compar ing when 
you look at end results . 
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The second problem i s  tha t all o f  the worker s ,  profess ional 
and c le r ical , as soon as they see you counting any th i ng and conduct i ng 
a s tudy wh ich quant i f ies the i r  wor k ,  they resist the fact that you are 
j ust s imply tak ing a hard look at chang ing the of f ice system , the 
off ice structure or the way th ings a re done , even i f  you make things 
eas ie r . There i s  u sually an hou r , or two a day that i s  not 
accountable that the worker can alter to change h i s  product ive image . 

I wonder how do you approach tha t s i tuat ion and after 
approaching it , wha t k i nd of results do you have , because you d idn ' t  
show anyth ing in the number s .  

Mr . Walsh : Okay . There i s  anothe r t ime factor that I think 
John Bogan would ag ree w i th that i s  probably f ive or s ix percent of a 
workers total t ime . I agree that any t ime you try to quan t i fy what 
people do , they a re going to re spond and f i ll those hour s  up with wor k  
rather than say they are not wor k ing full time . 

When you do a sample , as we d id , in a populat ion of 2 , 000  and 
you do a fa i r ly h igh sampl ing , le t ' s  say 10  percent of the manager ial 
wor k force , and you do i t  across d i f ferent funct ional groups , the 
chances are tha t you r sta t i s t ics are going to produce some th ing that 
is  fa i r ly close to a semblance of how people wor k .  In our case , I 
think tha t the sampl ing tha t we u sed was so large -- that i s  a very 
large sample -- that  I think the results translated i nto accurate 
numbe r s . 

I was concerned when I d id i t  that i t  wou ld cor relate and I 
d idn ' t  have a lot to go on othe r .  than those three stud ie s .  But they 
d id cor relate pretty close ly . Then three years  later , I saw some of 
the Booz -Allen results that talked about a 19  percent oppor tun i ty 
regard ing management .  I know tha t  the Depar tment of  the Army did 
s imilar wor k  and I think they sa id the value was · between 16  and 22 
percent .  There fore , you know , the real oppor tun ity value is in there 
somewhere . So ,  I feel pre tty comfor table w i th those number s .  John 
( Bogan ) might want to add someth i ng . 

Mr . Bogan : One of the observat ions I might make i s  I thi n k  
the number s  are not wi ldly wrong . I th ink there is a d i f ference 
between account ing for the way people spend the i r  time in a real sense 
and j u s t  calculating number s in te rms of mental a r i thme t ic or the 
assoc iat ion of ideas and the per suas ion of  other people , th ings of 
that k ind . 

As we move into the whi te collar area , the informat ion 
wor ker ' s  a rea , the perqu i s i tes that apply are so many more than in the 
other product ion areas wher e  we have exper ience . Wherever we pu t MTM 
systems in , they have bu ilt in overhead to account for an amount of 
per sonal time . Eve rybody l ives with those . 
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Bu t your employees or mine , profess ional leve l , some 
afternoon the ir car is supposed to be ready at the lunch hou r . They 
had the bra kes f i xed and , alas , the car was not ready a t  noon , but i t  
i s  goi ng to be ready at  2 o ' clock . Almost anyone in a n  o f f ice cou ld 
be gone for a half an hou r , go get the car and br ing i t  back . 

That is  a ve ry d i fferent k ind of a phenomenon than i s  
presumed in the accounting for wor k and the way people spend the i r  
t ime . I th ink the standards a re altoge ther d i f ferent . I th ink  
standards have to apply to d i f ferent k i nds of produc ts and the i r  
qua l i ty .  To a deg ree the standa rds should or ig inate f rom the people 
themse lve s ,  as they probably won ' t  l ive with anyth ing else . I t  is a 
compl ica ted ma tter , bu t I think I k now the ways in wh ich to solve i t .  

Mr . Walsh : I th ink one o f  the problems is  a matter o f  
de f i n i t ion . John ( Hogan ) talked about u s  wor k ing i n  a commun icat ions 
mode 60  to 70 percent of the t ime . That is probably true . It is a 
ma tte r of de f i n i t ion whether you i nclude telephone usage as par t  of 
the commun icat ions , or other shadow func tions such as  mee t ing in the 
elevator or tal k i ng i nforma l ly . Is that a formal mee t i ng or informa l  
mee ting . A whole lot o f  i t  is  de f in i t ion . I think i f  we had some 
d e f in i t ions th ree yea rs ago to wor k  from ,  we would have been bet te r  
of f .  I th ink John is  now br ing ing a mo r e  profess ional ,  def ined 
approach to the se d i f ferent tasks than we had as a f r ame of reference 
in 197 6 . At the time the r e  really we re no standards . 

Mr . Bur rows : I would l i ke to ask Mr . Me r tes how ser iously do 
you take the poss ibl i ty of an electr ic powe r fa ilure , par t icular ly in 
Ch icago and what should you do about i t ,  i f  anything? 

Mr . Mer tes : We take a power 
par t icula r ly in Ch icago . We happen to be 
haven ' t  had a fa i lure ye t .  We don ' t  even 
compu ter cente r . We are cur re ntly t ied into 
plants . 

f a i lure very ser iou s ly , 
for tunate enough that we 
have power backup on our  
two gener ating 

Mr . Bu rrows : Oh , you have two se ts feed ing your  bank . 

Mr . Mer te s : Ye s .  Cor rect . We do take ser iou sly what w i l l  
happen when the e lectron ic ma i l  system goe s  down . It  is  a new 
phenomenon when e veryone in the ban k could be ang r y  at you 
simultaneously . Power los s is  a ve ry ser ious con s ide r a t ion and that 
is why we went to the two gene r a t i ng stat ions and are loo k i ng now at 
wha t k ind of compu ter power backup we should prov ide on an ongo ing 
bas i s . It becomes more  ser ious as you get into the off ice func t ion 
and are really interact ing with people all day , every day . 

Que s t ion : I have two que st ions that br idge all four of you : 
howeve r ,  I will address them to Mr . Walsh and Mr .  Mer tes . F ir s t , I 
was wonder i ng what e f for ts you make to protect your corporate 
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r ecords . Second , I am troubled because you both appear to be look ing 
at  the off ice as it i s  cur rently structu red and not re-examining job 
funct ions as Mr . Hammer suggested th is  morn ing . 

Mr . Walsh : I think the f ir s t  que st ion i s  an excellent 
que s t ion . We have for years  been concerned abou t the protec t ion of 
data in the ma in frame env i ronment and we have ve ry  forma l i zed 
procedures . We have shredder s .  We have very de f i ned standards as to 
the ma intenance of secu r i ty in our envi ronment . 

As we prol i fer a te systems into the d i str ibu t ive env i ronment ,  
we are  dea l i ng more and more w i th users who a r e  not fam i l iar w i th the 
secur i ty and conf ident ial i ty factor s ,  even when we g ive them 
procedures to a rch ive and se t up aud it  t r a i l s  and do the r ight 
th i ng s .  We a re f ind ing tha t  even a f ter  we go back to a user with our 
secu r i ty concerns four and f ive t imes , data is  still  left on the 
sys tem tha t  is access i ble to many people through numerous terminals . 

User s  will  arch ive some t imes , but s t i l l  leave open data on 
the system . I was shocked one Saturday when we wen t  to test a new 
prog r am -- I h appened to be on a Wang OIS system -- to go through the 
index and see tha t all the salary informat ion , all  the bonus 
i n format ion , everyone of the d i r ector s and o f f ice r s  of the company . 

I am go ing to tell you the pract ica l i ty of the real wor ld . 
We went to tha t  user and attempted to instr uct h im that this shouldn ' t  
be the case . We pointed out all of the def ic ienc ies . We gave h im a 
set of  procedu res . I am or iented towa rds forma l i z a t ion : g iving 
procedures and then wor k ing with them from tha t .  I t  is  sor t  of a CYA , 
too . They really d idn ' t  l i sten to us . In fac t ,  they were ve ry 
aggress ive about us look ing into the i r  data . 

Ou r internal aud i t i ng depa r tment looked a t  th is  same user a 
year later and found the same s i tuation . I t  emer ged as an i ssue on 
the pres ident of the company ' s  desk , much to my chagr in . But that i s  
one small example of the problem tha t I am hav ing with th is . As we 
prog ress into a telecommun icat ions mode with a lot of these sys tems , 
the question of encrypt ion is becoming an issue . We are in a mul t i 
nat ional env ironment and a lot of people would l i ke to k now our 
market ing plans . So , the whole issue is  very  ser ious and very  
impor tant . 

Mr . Mer te s :  F i r s t  of all , to put ava i labil i ty in some 
per spect ive , we are centrali zed in operat ion . I run Eu rope and all of  
our  branches out  of our  Ch icago ma in  data center . We  have looked 
ca refully at ava i labi l i ty and con t i nu ity of ope r a t ions because that i s  
a b i g  concern to us . W e  have backup f iles and have ar rangements with 
mul t i ple f i rms to suppor t pa r ts of ou r act ions should we have a 
fa i lure . 
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The th ing that we are  mos t d is turbed w i th now and the one 
thing wh ich w i l l  most l i ke ly cause us to move towa rds a second data 
center is  the growing on-l ine envi ronment . Ju st l i ke  elec tr ical power 
outage , you really need two data cente r s  r unn ing at about 70 percent 
capac i ty or more . we are lay ing plans to move in tha t d irect ion . We 
aren ' t  the re yet .  The thing that we found that isn ' t  read i ly 
ava i lable -- at least to my knowledge -- is  i f  you have an a l l  on-l ine 
envi ronment w i th everyone hooked up , is  ease of swi tchabi l i ty to the 
second env i ronment and abi l i ty to j us t  con t inue r unning . That is 
someth ing we are  trying to pu r sue fur ther w i th AT& T and Bell labs . 

Now , a br i e f  response to your othe r comment abou t s tudying 
not how people are ope r a t i ng today , but how they should oper a te . Our 
view is we be l ieve tha t i f  we put in tools that  will perm i t  or provide 
the abi l i ty to wor k  qu icker , those per sonne l who are qual i ty wor k e r s  
or the be tter manage r s  w i l l  use those tools t o  enhance the i r  
product ivity and change the way they do bus iness and those that a ren ' t  
w i l l ing to change w i l l  eventually fall further beh ind and a wider gap 
will  exist  be tween them and those that are will ing to change . 

As for pr i vacy , we have at  least the same level , in fac t ,  
better pr ivacy now w i th the on-l ine envi ronment than we used to have . 
We have passwords wh ich we control our se lves . We don ' t  encrypt yet .  
One o f  the th i ngs that i s  more pr ivate now i s  the payroll f i le ,  wh ich 
is a big concern . In the past we have had l i s t ings lay ing on people ' s  
desks . Now , the manager who has the people wor k ing for h im is  the 
only one w i th the password . He can look at his  people and it doesn ' t  
go th rough the sec r e ta r y ' s  hands and a l l  k i nds of other hand l i ng that 
it  used to do . So , wha t we are end ing up with i s  tha t there i s  less 
l i ke l ihood of th i ngs ly ing a round as they used to . We still have to 
tighten up the pr ivacy , bu t I would view i t  as t ighter now that i t  was 
previously . 

Mr . Walsh : Can I j ust make one more comment on your f ir s t  
i ssue ? We recently went back and looked a t  a l l  of the documentat ion 
tha t was cons ide red to be con f idential  and , really , about 15 percent 
of the total should be conf ident ial and the other 85 percent should 
not be , so the re is the reve r se issue as well . We also looked at wha t  
resou rce we spent shredd ing conf idential mate r ial and i t  tur ned out to 
be two full  t ime people . So , tha t  is another cr i t ical issue . 

Mr . Hogan : There is  a second a spec t  to tha t . I think i t  
wou ld b e  hard to f ind someone who wou ld come o u t  in favor o f  
automat ing j u st what is  the re today . Wha t  I was desc r ibing in terms 
of task ana lys is and tak ing soc ial tempe r a ture  form only par t  of the 
d i agnost ics as we then move towa rd equ ipment spec i f icat ion s .  The 
ident i f ication of tasks  w i th in processes , w i th the emphas i s  on 
improv ing the proce sses and f u l f i l lment or contr ibut ion to mission , I 
th ink , is the name of the game . 
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I think  wor k  s impl i f icat ion and delegation and combina t ions , 
a l l  the th i ngs 
procedures are 
( Hammer ) sa id . 
augmentation in 

tha t once upon a t ime were housed under me thods and 
relevant here and I cer ta inly subsc r i be to wha t Mike 

Eleanor (Wynn ) also had some thi ngs to say about 
human e f for ts tha t bear on thi s  i ssue as well .  

Ms .  Wynn : I d id come up w i th an approach . I was k ind of 
s tumped for a minute . I th ink my approach is  an ar t i fact of my bei ng 
an anth ropolog ist . I am actually not a soc iolog i s t  or soc ial 
psycholog ist and I spend a lot of t ime doing conver sat ion analys i s . 
That has g iven me an or ienta t ion of  look ing at  both the sur face 
impac t ,  wha t people recogn ize about what they do 1 and the other 
levels , what they are doi ng , wi thout rea l i z ing that tha t is what they 
are do ing . So ,  when I look at the way people do jobs now , my purpose 
i sn ' t  to say th is is what you want to automa te , bu t I am say i ng that 
in produc ing the results tha t are produced in  o f f ices , there are two 
k inds of input . One is the expl ic i t ,  procedural , k ind of a r t iculable 
model tha t you have and the other i s  the way th ings really happen in 
the unacknowledged processe s .  

So ,  be fore you go to the k ind of revamping that Mike ( Hammer ) 
i s  talk ing abou t ,  you may want to look at all of the goals tha t a re 
already bei ng met by the way th ings are done . Some of  those may not 
be well under stood or the processes may not be well unde r stood .  

I also have someth i ng to say about pr ivacy . I think there is  
an issue coming up in  e lectron ic ma il  w i th regard to pr ivacy . The 
thing about electron ic ma il  i s  that it is very  conver sa t iona l . I t  
lends i tself to spontaneous express ion . There is a word coined 
already for tha t  spontaneous expre ss ion when it gets really expres
s ive .  It is  called • flaming • .  The d i fference between spontaneous 
electronic ma il  and spontaneous l ive express ion i s  tha t w i th 
e lectron ic ma il you leave a record . Tha t i s  a record tha t somebody 
else can make many copies of and d istr i bu te . I have que st ions abou t 
that . Conve nt ions will  probably deve lop to handle some of my 
concerns , bu t ,  there really i s  a pr ivacy med ium , broadcast ing , 
commun ica t ions k ind of issue in how you a r e  goi ng to treat informal 
spontaneous communicat ions that leave records .  

Mr . Allen : I am Frank Allen from Air �rce . We have heard a 
lot today about the inter fac ing of off ice automat ion hardware and 
commun icat ions . Seve ral speakers have alluded to the chang i ng wor k  
habi ts o f  ind ividuals . I guess , one o f  the closest ones who came up 
with this was Mr . Mer tes in an offhand conver sation as to the 
schedu l i ng of wor k e r s  t ime and the att i tudes of people in the i r  
wor k ing envi ronment . Poss ibly , even ge tt i ng away f rom the n ine to 
f ive type of atmosphere . 

In the few br i e f  seconds tha t we have le f t , could someone 
add ress off ice au tomat ion along the l ines of the psycholog ical 
standpoint of pos s i ble chang ing wor k  hab i ts of people ?  
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Mr . Mer tes : I w i l l  commen t .  We have done a lot of  talk ing 
abou t  chang ing wor k hab its tremendously . We have staggered hour s  
where people can start at  any hour they wanted , but where they adhere 
to the same hours  all  the t ime . Howeve r , the issue that we spent a 
lot of t ime d iscus s i ng , espec ially conside r i ng loca t ion independence , 
is how about runn ing a pi lot w i th a commerc ial off ice r  wor k ing out of 
h i s  home in Denver , neve r coming into the bank othe r than to sales 
mee tings . We have some documents assembled on that . Also how abou t a 
pilot on wor k ing ou t of  your home : a mode of oper at ion which i s  
clear ly demonstrated in a lot o f  sales or consultant organ izat ions . 

The issues tha t we have d i scussed at leng th come around to 
how wou ld your w i fe or husband l ike you at  home all  day . This i s  a 
real issue because i t  changes the style in  wh ich you are l iving on a 
day to day bas is . 

Another one , tha t has come up in d iscuss ions w i th our young 
single people , is where are  they go ing to meet all of those neat 
people if they stay a t  home ? That  seems to be a real issue , but only 
one of tr ans i t ion . When everyone in the s i ngles complex is at  home , 
there is no problem . In fact , then , when are they go ing to wor k ?  

Anothe r i ssue , tha t has had extensive d i scuss ion i n  our 
g roup , i s  if people s tar t wor k ing in the i r  home or  in  the ir  own 
locat ion have they picked the ne ighborhood in wh ich to l ive based on 
spend ing the i r  t ime w i th the people tha t are the i r  ne ighbor s or for 
other reasons . 

We have k icked a round these i ssues and are going to run some 
pi lots to inve s t igate them over the next 18 months to two year s .  I 
think there are some real interest ing oppor tun i t i tes , real d i f f icult 
t rans i t ion issues and some s ign i f icant cost sav ing s . So, I th ink the 
d i scuss ion has to cont inue . 

The other one is how do you know i f  the wor ker has two jobs 
or not . We really have found out how poor ly we measure our staf f .  
See ing the ir  bod ies s i t t ing a t  a desk makes us feel tha t they are  
wor k ing e ight hou r s  a day . Not see ing them and not measur ing the i r  
attendance sugges ts tha t maybe they could b e  wor k ing for four f i rms a t  
the same t ime , doi ng ve ry l i ttle . Manager s  feel very bad about that . 
So , I have recommended tha t I be the f ir s t  one to star t wor k i ng at  
home and that d idn ' t  fly , so we are go ing to s ta r t  some other thi ngs . 

Bu t those are  the issues tha t we are confronted w i th . 

Ms . Wynn : I think the idea of wo r k ing at  home is  an 
interest ing one , but I don ' t  th ink it w i l l  ever take the place of 
go ing to the off ice complete ly . The wor k  that I have done has been 
sor t  of  a microscopic examinat ion of the k ind of cogn i t ive and 
informat ion processes people apply to the wor k  they are  do ing as they 
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ar e do ing i t .  I am tal k i ng about wha t you may cons ide r to be ver y  low 
l eve l jobs and there are an enormous amoun t of them . People 
cons tantly teach each other how to do the i r  jobs . Th i s  is true for 
people who process orders and it is  espec ially t r ue for people who do 
more complex intellec tual activi t ies . So , tha t is one level , j ust  
remember ing what  you r  job is and cont inu ing to learn  about it and how 
to do i t .  Th i s  is some th ing you ge t as a bene f i t  of going to wor k  
every day . 

Another one is  remembe r i ng wha t is impor tant about you r  job .  
You know , my job i s  really created every day . I f  I go away for a 
vacat ion somewhere , then the wor ld becomes the place whe re I have gone 
to and my wor k  can sor t  of van ish as a real i ty . We don • t real ize 
th i s ; because , in fac t ,  we do go to work eve ry day and we are the re 
all  the t ime , gett ing r e i n forced in the impor tance of the goa ls that 
our organ izat ion has and the value of  our wor k  to othe r people , the 
value of our pe r forma nce and all  of th is k ind of thing . 

But , in fact ,  I th ink tha t the soc ial i z a t ion tha t takes place 
at the off ice -- f i r st of all lear n i ng and , second of  a l l , ma inta i n i ng 
the mot iva t ion of the j ob -- i s  some th i ng tha t you can • t replace by 
having people wor k at home on-l i ne . 

I th ink tha t wor k ing at home is a good opt ion for par t  of the 
time . The o ther th ing is , of cou r se , that the wor k place is the mai n  
organ i z a t iona l contact that  people have outs ide of  the home . 
Amer icans today don • t have tha t much par tic ipa t ion in soc ial g roups 
outs ide of the i r  homes . Some of them do par t ic ipa te in voluntary 
organ izat ions , but noth ing to the extent of  the i r  pa r t ic i pat ion w i th 
othe r people at  work . I don ' t  th ink tha t shou ld be dropped ou t .  

A resu l t , from an expe r iment of people wor k i ng a t  home 
on-l i ne , was that the par t ic ipants had to be cal led into the off ice a t  
per iodic i nte rvals because the e lectron ic communicat ions d id not have 
much conve r sat iona l range -- all the featu r e s  of conve r sation were  not 
there . All you have is  the words . Conve r sa t ion has all  k i nds of 
contextual i za t ion and interpret ing mechani sms going on to keep people 
ge ared to the fact that th is  is what  this means and this is what that 
means and th i s  is what I meant by wha t I j ust sa id . When you drop 
that out ,  the interpretat ions of what is go ing on can really sta r t  
gett ing skewed . So , people who communicate exclus ive ly e lectronically 
can actua l ly sta r t  getting a l i ttle bit we i rd about what is go ing on , 
and they have to be cal led in  and reminded of the good will  of people 
that they have been commu n icat ing w i th at the o f f ice . 

So ,  for all  of those reasons , a l though I wou ld love to be 
able to wor k  at home par t  t ime , I wou ldn ' t  l i ke to wor k  at home all of 
the t ime . Bu t ,  it is  g reat for the people who have to be at home all 
of the t ime anyway . That expands the i r  assoc i a t ion enormously . 
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Mr . Bur rows : I have had the exper ience o f  wor k ing wi th an 

on-l ine message sys tem twice . I mean , for product ion , not 

exper imental purposes .  It gets to be ver y  frustrat ing when you want 

to cla r i fy some thing w i th the human be ing you have been messag ing w i th 

for the las t 1 5  minutes only to d iscove r tha t your phone i s  hooked up 

to the coupler and you cannot place a phone ca l l .  Now , what do you 

do . You mus t  log out .  

Mr . Me r tes : Not true . You need AT& T to get you a two bu tton 
phone . I agree w i th tha t problem . In fac t ,  they put one in my house 
so tha t I cou ld make phone calls  and ope r a te my terminal 
s imul taneous ly . 

Mr . Bur rows : Was the re one more  que st ion ? 

Mr . Per r y :  Ch r is Per r y  f rom MITRE Corporat ion . Do you f i nd 
tha t  people get we ird when they u se j ust e lec tron ic commun icat ions ? 

Mr . Mer tes : How can I answer tha t ?  I guess in re sponse to 
the comment , I don ' t  think that is  true because wha t  happens -- in 
fact , what we are f i nd ing w i th a lot of people us ing the electron ic 
commun ica t ion -- is tha t they are free ing up t ime and hav i ng more 
per sonal interact ions du r ing a g i ven wor k  day because the mundane 
ac t i v i t ie s  a re gett ing handled through aud io ma i l  and e lec tron ic 
ma i l . It is  not l i ke a progr a,nmer s i tt i ng be hind a termina l . It  i s  
l i ke hand l i ng the mundane transac t ions tha t d i sappear and now what you 
have are  more inte r pe r sonal mee t i ngs , tal k ing about longer term k i nd 
of i tems . Tha t  was a by-product we d id not expec t ,  bu t i t  is tur n i ng 
out to be the case . 

Mr . Pe r r y : I j ust want to comment . I really do think they 
ge t we ird . We have expe r imented w i th th ree systems . FOr example , we 
are up on Hermes  and we have been us ing the ma i l  capabi l i ty of the 
Source w i th d i f ferent people up on these sys tems . One of the problems 
I have is whe n I i n i t i a l ly star ted these proj ects , I intended to use 
them to g ive d i rect ion to people . These were a g roup of people who 
wor ked w i th me , 12 people , in one par t icular group . 

Wha t  I found ac tua l ly was tha t  they had me . They bombarded 
me wi th reques ts . It  was j u s t  the reve r se of wha t I though t .  I am a 
soc iolog i st . It i s  inte resting tha t the people who are involving 
themse lve s with th i s  integ r a t ive funct ion in terms of br i ng i ng these 
th ings toge the r in  terms of la rge corpor at ions , many o f  them a r e  
soc ial  scientists , not eng inee r s  o r  data process ing or communica t ions 
people . Bu t I had a percept ion of one fe l low who -- I was on the 
terminal at 1 o ' c lock on a Saturday mor n i ng send i ng messages ,  now , 
that makes me we ird -- broke in  be tween my send ing me ssages and 
star ted commun icat ing d irectly w i th me . That made me th ink tha t he 
was very we i rd and I haven • t been able to ge t that out of my mind as  
to my pe rcept ion of  tha t ind ividual . 
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So ,  i t  r eally has brough t  about a whole set of  strange 
s i tuations , based on the chang i ng ava ilabi l i ty of t ime and the 
def ini t ion of the work day . It has just been very  interesting , i f  
that makes sense . 

Dr . Lick l i der : I am afraid  I am goi ng to have to do i t .  I 
conceded my summary t ime to th is d i scuss ion because the d i scuss ion was 
lots be tte r , but the re is  thi s  matter of the bets and 5 o ' clock and I 
have to protect my bank account . 

On the sub j ec t  of  wor k ing at home a t  the compu ter , my w i fe 
tells me , • I  ma r r ied you for bet ter  or wor se , but not for lunch . •  So ,  
I travel 3 0  minutes to get to my 18 , 0 0 0  b i ts-per -second connection 
w i th the computer instead of the measly 1 , 200  I have at home . 

Okay , on behalf of the aud ience , I want to thank you all and 
the other speaker s who a ren ' t  here . I th ink you we re supe r b .  You d id 
j us t  exactly what we wanted done and I am very happy with your 
per formance . 

On behalf of the speaker s ,  I want to thank you , the 
par tic ipants out the re , who were j ust spec tacular .  You came on t ime . 
You had your cof fee at the r ight t ime . 

Th i s  was very stimulat i ng and very  interesti ng .  Now , on 
behalf of  all of us I want to thank R .  v. Mro z i nsk i for putting thi s  
th ing toge the r . Rosy , you d i d  a spectacular job and we apprec iate i t .  

Now , I want to g ive the meeting back to Lou Rader j ust before 
5 o ' clock . 

Dr . Rader : The mee t i ng i s  now adj our ned . 
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Ha rr i s  Corporation 

Wi l l iam L. Jones 
Central Intell igence Agency 

Eric L.  Jorgensen , Jr . 
Naval Shi p  Research and Development 

Center 

J. P. Justusson 

u . s .  Air Force 

M. Azher Kahn 

Public  Technology , Inc 

Ira Katz 
The Olase Manhat tan Bank , N . A .  

Na tional Archives & Records Service Adam G .  Kegel 

Lisa L .  Hatcher 
u . s .  Department o f  Transportat ion 

Wi l l iam Hat field 
Consultant , Washington , DC 

Bet ty Hauswirth 
Product Research Center 

Vico E. Hen r iques 
Computer and Bus i ness Equ i pment 

Manu fac turers Assoc iat ion 

Paul Hower 
Interact ive Te lecommunications 

Program 
New York Universi ty 

John R .  Hughes 
Harri s  Corporat ion 

u . s .  Postal Service Laboratory 

D .  A. Kel ler 

Bell  Laboratories 

K. Granger Kel l ey 
De fense Communicat ions Engineering 

Center 

Jula F. Kesner 

Headquarters 
u . s .  Air Force 

Ar thur R .  Kneer 
Nat ional Oceani c  & Atmospheric 

Administrat ion 

Rudol f J .  Konig 
Informetics Inc . 

S . A . Kovy 
Smi thsonian Ins t i tu t ion 
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Jud i th L .  Krongold 

Social Secur ity Administration 

John R .  Ku tzman 

Soc ial Security Adminis trat ion 

Michael H. Ladd 
General Tel ephone and Electronics 

Service Corporation 

Robert M. Landau 
Kensington , MD 2079 5  

Wal ter E .  Landis 

Engineering Research Assoc iates 

Dianne Lapinsky 

U . s . Air Force 

Charles J .  Lawson 

Washington HQ Services 
Office o f  the Secretary o f  De fense 

Nancy B. LeFebvre 
American Federation of In formation 

Processing Soc iet ies 

Karen B. Levitan 
National Sc ience Foundation 

Stephen J .  Lukasik 

Federal Communications Commission 

Louis N. Lushina 
National Aeronaut ics and Space 

Administra t ion 

Anthony J .  Mallia 
Wang Laboratories , Inc 

Alan o .  Mann 

Community Serv ices Administra t ion 

Michael J. Marcus 
Federal Communications Commission 

Stephen T. Martin 
Academy for Educational Development 

John Marus 
The Diebold Group , Inc . 

Harry J .  Mason , Jr . 
u . s .  General Accounting Office 

Frank M .  Mc Clenland 
National Communications System 

Francis A. McDonough 

u . s .  Treasury Department 

Scottie McGehee 

u . s .  Department of Housing and 

Urban Development 

John E. Mc Phee 
u . s .  Depar tment o f  Commerce 

Reynold c. Meneeley 
Postal Serv ice laboratory 

Claire V .  Messier 
Digital Equi pment Corporation 

Joseph Milano 
Por t  Authori ty of New York and 

New Jersey 

Mark A. Mil ler 
General Serv ice Administrat ion 

Herbert S .  Mill s tein 
General Accounting Office 

John Moundalexis 
Internal Revenue Service 

Joseph H .  Myers 
u . s .  General Accounting Office 

Jules N. Nelson 
Rockv i l l e , Md . 

Paul G .  Nelson 
Consul tant 
Silver Spring , Maryland 
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Pa trick H .  Ne ttles Char l es A.  Phi l l i ps 
Mic rowave Associates Communications Consu l tant ,  Washington , D . C  

Linda A .  Newel l  

s. Ross and Company 

Ronald J .  Ni chol son 
Central Inte l l igence Agency 

Michael Nolan 
Computer Assoc iation 

Ken Norris 

Dialcom Inc . 

Ron Novak 
Federal Communications Commiss ion 

T . J .  O ' Leary 
American Telephone and 

Telegraph Company 

Michael J .  Olsav sky 

Peggy A. Pinkerton 

Harris Corporation 

Russel l  L. Platt 
Digi tal Eq u i pment Company 

Charles Popper 

American Express Company 

Robert S.  Powers 

Washington , D . C .  

Anthony M .  Protani 
Social Secu r i ty Adminis tra tion 

Thomas N .  Pyke , Jr . 

National Bureau o f  Standards 

Shirley M. Radack 
National Bureau of Standards 

u.s. Internat ional Trade Commiss ion 

W i l l iam Ozanne 
u.s. CUs toms Service 

Todd Palmer 

Hewle tt Packard Company 

Patric ia A .  Park 
General Services Administrat ion 

Harvey L. Pas tan 

Ar thur D. Li t t l e , Inc . 

Louis -Franca is Pau 
French Scienti fic Miss ion 

J .  Chris Perry 
The MITRE Corporation 

James H. Pe terson 
U . S . Depar tment of Housing 

and Urban Development 

David Y. Peyton 
National Telecommunica tions and 

Informa tion Administration 

Charles R .  Ramsdale 
U . S .  International Trade Commission 

Robert G. Rentner 

Central Intell igence Agency 

Sarah N. Rhodes 
National Sci ence Foundat ion 

James v. Rinaldi 
U . S .  General Accounting Office 

Paul c. Ringgold 

General Telephone and 
Elec tronics Service Corporation 

Lee E. Rosen 
International Business Machines 

Corporat ion 

Alexander D .  Roth , Esq . 
Processing Societies , Inc . 

Joseph E .  Rowe 
Harr i s  Corpora t ion 
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Ar thur M .  Ruder 
U . S .  Postal Service 

W i l liam c .  Ruotola 

Agency for International 
Development 

E .  P.  Rush 

Radio Corporation of America 

An i ta P .  Russell 
U . S .  Treasury Department 

Georgianna Ryan 
Central Intel l igence Agency 

Norman F. Samuel son , Ma jor 
u . s .  Air Force 

Kev in W. Sanders 
Digi tal Equipment Corporation 

Robert A. Schaer fl 
u . s .  Department of Labor 

El ias Schu tzman 
National Science Foundation 

Leanard c. Senia 

Steve K. Siech 
LINK Resources 

James H .  Skidmore 

U . S .  Department o f  Health and 
Human Services 

Constance H .  Slawecki 

Xerox Corporation 

Franklin D. Smi th 

Department of De fense 

Jane Smi th 
Ameri can Federa t ion of In forma tion 

Processing Soc ieties 

Harlan J. Smolin 
Nat ional Bureau o f  Standards 

Sheila M. Smythe 
Blue Cross & Blue Shield 

Earl D. Spraker 
Arl i ngton , va . 

Bruce G .  Steinthal 

Pub l i c  Technology , Inc 

National Archives & Records Serv ice Tim K. Stevens 

Patricia A. Serino 
General Serv ices Administration 

W. A. Serwat 

u . s .  Pos tal Serv ice 

Je ffery Seymour 
National Bureau of Standards 

James c .  Sheeran 
National Archives ( NRSD ) 

Celia M .  Sherbeck 
ECON , Incorpora ted 

Herbert Sherman 
Harvard School o f  

Public Heal th 

Federal Communications Commission 

Judy Stevens 
Digi tal Eq u i pment Corportation 

Anita M. Stohz 
National Science Foundation 

Vic tor D .  Stone 
u . s .  Depar tment of Justice 

Dal e  H .  Stouder 
General Service Adminis tra t ion 

William J.  Sull ivan 
u . s .  Depa rtment of Commerce 

Duncan B. Sutherland 

Wang Laboratories , Inc . 
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Rowena W .  Swanson 

Office of Personne l Management 

Stillman K .  Taylor 
Federal Home Loan Bank Board 

Ed Thomas 
Digital Equipment Corporat ion 

Nelson Thompson 
Central Intell igence Agency 

Cheryl S. Ve i t  
U . S .  Depar tment of Trans portat ion 

David J .  Walrath 
Washington , D . C .  

Kenne th J .  Wal sky 

u . s .  De partment of Housing 
and Urban Development 

Donald M .  Weinstein 
Cen tral Intel l igence Agency 

Marshall D. We iss 

u . s .  Postal Service 

Ann c. Werner 

Arlington , Virginia 

Gerry Whi t ing 
Washington , D . c . 

Richard H .  Wilcox 

Uni ted States Arms Control 
and Disarmament Agency 

Roxanne R .  Wil l iams 

u . s .  De partment o f  Agricul ture 

Je ffrey T. Wood 

Computer and Business Eq u i pment 
Manufacutrers Association 

Murre l l  Wor th 

General Telephone and Elec tronics 
Produc ts Corporation 

Marlene L. Wright 
Na tional Science Foundation 

Allan R .  Wyl ie 

u . s .  Air Force 

C. A .  Yeh 
Washington , D . c .  

Kim L .  Young 
Ph i l i p  Morris Inc . 

Leo Young 
Inst i tute of Electrical and 

Electronics Engineers 

Barbara A . Young 
u . s .  Office of Personnel 

Management 

NOrman s .  Zimbel 
Ar thur D .  Li ttle , Inc . 

Edward K .  Zimmerman 
Na tional Telecommunications 

and Information Aaministration 
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