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CONFERENCE OPENING
David Butler,

Butler Cox & Partners Limited

Good morning ladies and gentlemen. For our last conference we were obliged, mainly for
technical reasons, to drag you asfar as the New YorkHilton. | am sorry to haveto say that next
Mayit will be our painful duty to insist that you accompany us to Venice. Once in a while,
however, we do try to make things easy for you, so here we are, in up-town Birmingham,
offering, particularly to those of you whoarrived by train, an unguided tour of the world☂s
largest nuclear fallout shelter

Since we started the work of the Butler Cox Foundation, one commonthread which has run
throughall our deliberations has been the role of the managementservices director and the
function of managementservicesitself. It is a critical role for a number of reasons; perhaps the
most obviousis the one which was brought home to me a few years ago, when| was watching
a political leader give a talk. He asked a rhetorical question: ☁☁Whydo| stress therole of the navy
in defence?☝ And a voice from the audiencecalled out, ☁Because you are in Devonport!☝ Why
do | stress the role of managementservices? Obviously because mostof the people in this room
work in managementservices and are concerned aboutits future role.
But I think there is also a corporate reason whythe role of managementservicesis a critical one.
In Butler Cox & Partners, we can judge from the numberof requests that we receive to mount
seminars, discussions, training meetings for the boards of directors of our client companies,
that interest in the managementservices function at the highest level in companies has,for the
last two years or so, been rising and | think will continue to do so.
Perhapsit is a judgment on those of us who work in managementservices that this interest in
the subject at top managementlevel possibly owes more totelevision directors such as Edwyn
Goldwyn, who madethefilm Now the Chips are Down, and to the late Chris Evans whose
television series The Mighty Micro is now being shownin Britain. Perhapsit is a judgment on us
that their awareness probably owes more to those gentlemen thanit does to us.

Anyway, the awareness of the importance of management services at the top level in
companiesis there, and it is growing. The question is: how do wedeal with it? How do we
exploit it? How do welearn to bring together the unique blend of technical, economic and
human factors which is required to provide effective systems for our organisations. We hope
that the agenda put togetherfor this conferencereflects the importance of those three aspects:
the technical, the economic and the human.

In opening the conference, | should like to offer you somebrief lines of guidance. Wein Butler
Cox & Partners have a notice board in our office. It sometimes reminds meof the walls in the
Great Square in Peking in that what you put up on the notice board seemsto reflect gusts of
philosophy and opinion within the company and also the popularity of the management.|
pinched this from our notice board because | thought it might be useful to you. It is 15 lines of
guidance to a project managerand| think they also apply to a managementservicesdirector.



1: You cannot produce a baby in one month by impregnating nine women.

2: The same work under the same conditions will be estimated differently by ten different
estimators or one estimator at ten different times.
3: The most useful and least used word in a project manager☂s vocabularyis . . .

4: You can trick someoneinto committing to an unreasonable target but you can☂t bully him
into meetingit.

5: The more ridiculous the deadline the moreit costs to try to meetit.

6: The more desperate the situation the more desperate the situatee.
7: Too few people ona project can☂t solve the problems; too many create more than they solve.
8: You can freeze the user's specifications but he won☂t stop expecting them.
9: Frozen specifications and the abominable snowmanarealike: they are both myths and theyboth melt when sufficient heat is supplied.
10: The conditions attached to a promise are forgotten and the promise is remembered.
11: What you don☂t know hurts you.
12: A user will tell you anything you ask about; nothing more.
13: Of several possible interpretations of a communication, the least convenient is the correctone.
14: What is not on paper has not beensaid.
15: Parkinson and Murphyare alive and well ♥ and living in your project.
Weare going to begin the conference with a summary of someofthe factors influencing therole of managementservices. To presentthis summary wehaveaskedthe partner in Butler Coxand Partners whois responsible both for the conduct of the research which goesinto theFoundation reports and also for the conduct of research elements that go into our consultancyprojects, Tony Gunton.



SESSION A

THE FACTORS WHICH ARE AFFECTING
THE ROLE OF MANAGEMENTSERVICES

Tony Gunton,
Butler Cox & Partners Limited

Tony Guntonis in charge ofall the research carried out for the Foundation andalso for Butler
Cox & Partners☂ consultancy clients. Since graduating from Cambridge University with a
modern languages degree, he has spent 14 years in data processing andallied subjects as practi-
tioner, manager and consultant. He is one of Butler Cox & Partners☂ founding partners andis
author of several Foundation reports as well as a number of published articles and papers.

Ladies and gentlemen, what| should like to achieve in this presentation is to whet your appetite
for the feast to come. Most of our speakers at this conference are not now management
services people, although | suspect that most of them were pretty near to or actually in the
environmentfor at least part of their careers. One or two of our speakers whoare actually right
in the thick of the action. Myviewisreally the first of the outside views of managementservices
based both on the sort of information that our research is turning up and also on some of our
corporate views on the technology and systemspossibilities, and so on.

To summarise the position of managementservices or, more particularly, of data processing ♥
which despite the talk of other systems of one kind or anotherisstill the major part of the
managementservice effort of most organisations ♥ it seemsto us that data processingis facing
a crisis of disappointed expectations. It is not necessarily that data processing is not tending to
deliver anything of value,it is more that users do not perceive the value to the degree that one
might hope. Users perhaps understand that they are getting something of quality but, for
various reasons,they feel that they are not getting the quality that they are entitled to expect.
Retailers often say that the customeris alwaysright. | think that in the DP context what that
meansis that the user☂s disappointed expectations have to be met, regardless of the basic value
of whatheis being given.

If you putthis crisis of disappointed expectations togetherwith the fact that the role of manage-
mentservices is expected to broaden ♥ and one aspectof that, the possible role of manage-
mentservices in office automation is what Michael Zisman will be talking about later ♥ andif
you also couple the limited credibility of management services with the pressure on
managementservices to enter into new fields, you can see that some choices need to be made
and somepriorities need to be set.

In this presentation | will try to present convergence, whichis really what weare talking about,
in system terms, to try to suggest a way that the choices can be approached systematically
rather than on an ad hocbasis. Just to summarise what | am trying to say about the position of
managementservices, | imagine that many people are fed up with those who makeclever
comments about data processing becauseit is something that data processing hasto live with,
but when | was preparing this talk | noticed one that seemed particularly apposite. The
comment was: Getting involved with our data processing departmentis like elephants mating:
everything takes place at a very high level and the results take years to appear.



In fact that comment seemsto meto putits finger right on the real problemsin data processing.
Firstly as mostusersseeit, there is a remoteness about the whole operation, and secondly, that
DPis notreally able to deliver the goodsin the quantity and in the time that users would like.
Taking thatas a starting point, | shouldlike to try to develop it to see where that might be taking
us and what impact the new influences on the situation might have.

| should like to run quickly over the major issues facing managementservices as we see them.|have divided this into four sections. First, | should like you to note that the scope of theresponsibilities that management
services might take onitself is very
wide, and that itself represents a
great danger. Onecould saythat as
people tend to belittle what man-
agementservices doesfor them, at

Management services battleground

 

the same time events require man- People Organisation

|

Environment

|

Technologyagement services to addressitself Syste Scope Humanfactor

|

Convergenceto a whole range of issues. And productivitysome of these issues are new and Userinterface

|

Legislation/IR SuppliersSkillssome of them, for one reason or
another, have not seemed too
important before.
Underthe people heading, there is
the obvious question of systems
productivity. My ownview is that
it is not so muchthat productivity in the systems environmentis poor, but just thatit is not suffi-cient to meet the demandsthat are being placed on it ♥ which | supposein the end comestothe samething.

 

Thenthereis the questionof skills. We have

a

lotof skilled people in DP, | am sure of that. Thequestion is whethertheyreally have the right skills and whether they canbe re-trained for thenew tasks that management services might be planning to take on. Someofthe later speakerswill deal with particular aspects of that, such as Millard Collins on O & M. This question is some-thing that goesall the way up to managementlevel ♥ weare nottalking just about Indians withnew skills. As one of the later speakerswill, | believe, show,the data processing manager andpresumablyalso his boss, will need to learn new skills and new attitudes.
Underorganisation, the scope of managementservices is tending to expand. If convergencemeans anything, it must mean that some grouphasa co-ordinating role within the convergentareas that weare talking about. DP is the mainstay of operations so far; but what abouttele-communications and office systems? Whether or not these are the province of managementservicesis really the issue that we are trying to address here. Later today, John Pollard is goingto talk about telecommunications which, although it is a part of DP, perhaps has not yetimpacted managementservices to the extent that it might do in the nearfuture.
Secondly, there is the question of who does what. At the momentthe apparent entry costs intosystemsin generalare low for almost everybody concerned. Suppliers can get into the businessfairly easily because they can buy components cheaply. The rangeofskills and the amountofinvestment suppliers need in order to couple these things togetherinto somethingthat lookslikea reasonable systemarefarless thanif they wantto getinto manufacturing. Equally, users haveaccessto this range of suppliers of cheap equipmentandfor them, too, the entry costs are verylow. This raises the question of just whatthe interface should be between managementserviceswhotraditionally have supplied systems and the users who are the consumers.
Third, environment. Data processing, right from its beginnings, has steadily been working



outwards towardsthe users, but now office systems probably have begunto force the pace and
to makeit clear that if systems are to be successfulat all, they must be face to face systems,
delivered right to the user's door. This means that when weare designing these systems we are
forced to take account of humanfactors. We can no longerrely on somekind of buffer between
the people whoare using the services that we are supplying and the production shopitself. This
buffer is convenient in many ways. It means that wecaniron outthelittle idiosyncrasies of the
real world to deliver to our production shopin the form that is convenient. Once that bufferis
taken away there is a new element to the design of systems. Ken Eason will be talking
specifically about human factors in systems design later today.

Perhaps events in this country will give the lie to this, but there have been signs that the
legislative environment and the industrial relations environment are becoming much more
difficult to deal with, and that systems need to take account of them. Many commentators have
suggested that weare on the vergeof a post-industrial society whenthe pressures that we work
underare very different and also that social factors will perhaps increasingly influence both the
way that we put systems together and what we ask them to do.

Fourth and finally, technology. The waythat | see the technologyat presentis that it presents a
problem of choice. Generally, for a given systems problem, the question that you need to askis
not ☁Whereshall | get it?☝ but ☁How doesit fit?☂☂. ☜If | choose this option rather than that, how
does that affect what | have already and where doesit take me?☝ If you are looking for a
particular piece of technology for a particular problem, generally speaking you have a choice
provided that you look roundforit. But maybethedifficulty is in deciding what the implications
of that choice are. Thatis an issue that | want to take up in more detail in the remainderof this
presentation.

The importantthingis,first, to be aware of the alternatives that are available at present. There
always have beenalternatives to the middle of the road products, but perhaps previously they
have lacked credibility and have not obviously been cost effective. It seems to me that now,
moreoften than not, the alternatives that previously were quite rightly looked on asa bit off-
beat and ratherrisky, typically are both credible and cost effective.
One example of those is Xibus which Mike Bevanis going to talk aboutlater this morning. | will
leave it to you to judge for yourselves how credible and potentially cost effective you find that.
But, in general, | think that one can saythatthere is a rangeof alternatives and theyare credible
ones; and they need to be evaluated and used where appropriate. | am really saying that you no
longer need to think of yourself as being adventurous if you go beyond the obviouschoices,
because the obvious choices ♥ just because they are obvious ♥ are not necessarily any more,
for that reason alone, solid andreli-
able choices.

Information systems functions
 That brings me to the themeofthis

talk, which is how weare to make
senseof these choices. | should like
to start from a fairly simple model
of the information system. | have
divided this model into three main
functional sections: processing,
communications and access. | want
to make it clear at the start that to )a fe File (Database) management _Data transport Terminal managementsee processing as DP, communica- Process management Network management Man/Machineinterface
tions as telecommunications, and
access as office automation, gives
a false view of the model, although
it is easy to view it that way. These
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functionsare all functions that DP has to concernitself with, and does concernitself with, in its
present systems.
That does not necessarily meanthatall the aspects of information systems need to be automa-tic. Where westarted from ♥ all the tasks represented here, processing which involves usindealing with the information, getting it into the form that we needit, manipulating it and so on,is something that has always been done. We have always had geographical distances overwhichto feed the information. We have always had to take accountofthefact that peoplewillneed access to this information ♥ which, after all, is really the only reason for having theinformation system there in the first place. So really, in all these areas, we have a choice ofwhether weare going to do these things manually or automatically.
The arrowsindicate the interfaces in which we then getinvolved. Thereis the physical interfacebetween the processing function and the access function, and the communication system thatCarries the information about the organisation. We also have

a

logical interface across the topbetweenprocessing andaccess. Clearly, to provide access to the information with which we aredealing, we need to coordinate the methods we use to get it in and we needto organise themethods weuseto getit out. That is what the yellow arrow across the top means.
Across the bottom you can see some examplesof the sort of functions that are actually involvedin DP: processing, file management, database management, process management, decidingwhat we wantto do with the information, and so on. Also, communications ♥ data transport,network management. And on the access side, we have to managethe terminals themselvesthat people useto get into the systems and wehave to deal with the interface with the peoplewhoare actually using the terminals.
Before | develop this themefurther, | want to have a quicklook at the skills which are involved ineach of these areas, in setting up these information systems. Again, | have given examplesfrom DP ofthesortofskills that weneed to ask our staff to apply inthese different areas. The impor-tant point that | want to make here Information systems skillsis that there are different skills in-volved in each of these areas. Theyare not only different, but manyspecialists have suggestedthat per-haps theskills in each area are sodifferent that they require differenttypes of people to do these tasks.So we are not necessarily able to

 

 

pushourpoolof staff outinto all of DBMS Traffic analysis Systemsanalysisthese areas and expect them to per- Program development Telecommunications UsertrainingSystemssoftware Software Ergonomicsform these tasks after re-training.Maybeit meansthatdifferent typesof people need to be involved inthese various areas.
 

Thatraises the question of whether managementservicesitself can reasonably expect to main-tain all of these skills; and if it cannot, which of theseskills it should choose to maintain. Whatare the key skills that you need to have in orderto operate satisfactorily in the informationsystems business of the present and then of the future?
Before | develop this model further, | want to look at how the mainframe has developed.Broadly, one could summarise the developmentof the mainframe ♥ whichis the workhorse ofdata processing, and | suspect will remain so for some time ♥ and say that progressively it has



movedits influence out from the processing section ♥ whichis the reason that weputit in first
of all ♥ into communications,in a fairly Mickey Mousefashion initially. We put things out there
so that people could get in, but it
was not much morethana pipeline
into our processing systems. Development of the mainframe

More recently, we have put more
power in the access area, with in-
telligent terminals and so on. | talk
about it as though it was a recent
development, but on-line systems
that cover all of these areas have
beenin place for someconsiderable
time. The point that | should like to
make about all this is that our 1 2 3
research indicates that the degree
of satisfaction users have with the
services that are offered tends to
decrease the more remote those
services are. That is a generalisation, of course; and by remoteness| am talking not only about
geographical remoteness, but also about remoteness compoundedofall kinds of things apart
from how far away you happen to be from the equipment doing all the work. (In fact, the
experience many of you probably had in checking into the hotel last night showed just how
remote a local system can be.)

 

 

 

 

Going back to what | said right at the beginning, there is a clear sense of the remoteness of
these services at present, coupled with an awarenessof the value of the systems. The users to
whom wetalked in our survey and whofilled in questionnaires are able, within a very short
spaceoftime,to say, ☜☁| am overcharged. The service is hopeless☂☂, and thensay, ☁As far as the
future is concerned, | see a continuing expansion in my use of computer-based services.☂☂ So
there is an obvious conflict there. It seems to us to suggest that users do notperceive the value
of these services, because of all kinds of factors arising from the way that the services are
presented. The services are perceived as being remote, and this causes user frustration,
dissatisfaction and so on, which tendsto obscure the clear understanding that the business in
many cases cannot operate without those services.
What| am leading upto is the question that | should like you to consider, which is whetherthis
progressive development through which we have seen the mainframe take usis really the
direction that information systems should be taking. This really reflects the ability of the
technology to cope with these things. It has found its way outwards as we develop the system
skills and the equipment to cope with thesedifferent environments ♥ processing, communica-
tions and access. The question is: Is the technology leading us astray now? Hasit taken us so
far and evolved in a quite natural waysofar as its own capabilities were concerned, and should
we now notbe attempting to evolve any further? Should we belooking for a revolution in the
way that our systems operate rather than a continuation of this evolution which, as | have
suggested, is not apparently coping at this time with the problems out at the access end ♥
whichis the sharp end and the aspect of these systems that determines how the people using
them perceive their value?
Wehave seen something akin to a revolution in data processingitself, and that is distributed
processing. If | can represent distributed processing on this same model, this slide seems
to me to summarise what distributed processing means.| think that people are trying to de-
couple the access to systems from the processing. What that meansis that, firstly, because we
are putting more power out this end ♥ autonomous powerthat can copeflexibly with the
demandsof users ♥ clearly we improve accessto the facilities. Also, we reduce the need for
communications.



The cost to usis interface problems between the processing ♥ typically now carried out on acentralised basis ♥ and the access systems ♥ the devices that we are putting out at the sharp end.This issomething that has been going
Buia aommedtiene: Distributed processing
In talking to people whoare imple-
menting this type of system,| get theimpressionthatthis is a very pragma-tic response to the userdissatisfac-tion that | was talking aboutearlier.Clearly this has been perceived as aproblem, as something that DP hasnot been doing too well, and distri-butedprocessing is a very pragmatic
responsetoit.

 

Benefits - Better access
Less communications

Cost - Interface problemsWhyI callit pragmatic is because,inasense, it really goes againstthe grain.The thing aboutthis developmentofthe mainframethat| talked aboutearlieris that it really pushed the integrated system progressivelyOut to the users. It meant that as we pushed the powerof the information system out towards theuser, we werestill able to control the whole environment: westill had an integrated system.

 

Whatdistributed processing doesis to start chopping the thing up. Soin that senseit very much goesagainst the trendin data processing fromits earliest days. | suspectthat that probablyis the aspect ofdistributed processing that worries a lot of DP and managementservices people. Their worryissummarised by the yellow line across the top. The worryis that, by doing this and improving theaccess systems, wewill start to lose a lot of what we have built up overthe years in our processingsystems. Wewill get noise on this interface, or possibly even go off altogether. We will lose the abilityto get some kind of synergy between the information systems that we have built up and the userfacilities that we are putting in at the same time.
The question thatarises is whether the DP industry can be expectedto pull itself together and give usthe best of both the mainframe world and the distributed processing world; to give us the ability to

Before trying to answerthat ques-tion, | should like to present whatseemsto me to be happeningto soft-ware and, in more general terms to Integrationsystems, at the present time. Whatseems to me to be happeningis that,as wehavebuilt up these integratedsystems, we have learnt how they Inflexibilitybest needto operate, as we have per-fected them, and as

a

result of thevery nature of integrated systemsthemselves, we have built a great Software3 ee eee ie techniquesdealofinflexibility into the systems. to reduceThat, as much as anything, is whereusers feel that our mainframe-basedsystemsareatfault.

The softwareviciouscircle

Complexity

 

The DP industry's response to that inflexibility has been to use various software techniquesdesignedto build the flexibility back in. In theory thatis all veryfine. Unfortunately, we then get



very complex software systems. Complexity itself is a form of inflexibility. If we couple the
complexity of the integrated software systems that are being implemented today with the
shortageof skills, it leads us directly into a viciouscircle. If the flexibility is there and we do not
have the people to exploit it, then effectively it is not there at all.

| am not necessarily suggesting that software and systems technology is not making any
progress. Perhaps what | am suggesting is that we might be getting towardsthe limit of what
wecan do with our integrated systems; that we are making them totally unmanageable if we try
to go forward muchfurther.
There are two waysin which we mighttry to get out of this vicious circle. The first would be
through somekind of technical breakthrough in software technology, or in the way that people
design systems. Probably many of
our suppliers would like us to
believe that that will happen, but | Thesoftware viciouscircle
for one would not stake my job on: : Integration - 2 Ways outsuch a thing coming about. ey
The otherpossibility is that we deli- leawonlevel
berately opt for a lowerlevel of in- Inflexibility of integration
tegration in the systemsthat we im- \
plement. Here again | suspect that Seraiertour traditional supplier would not econ 2
be so keen on that way out, and SN Software
probably neither would be many of , techniques
our technical managers whothrive decal oresbreakthrough ?on the sort of systems that | have
been talking about.  

So far, | have talked about data processing only. | should like to add on to that some com-
ments about office systems. First, may | remind you of the way that David Butler presented
office systems at the New York
conference. In no senseis it a totaldeparture from what has been Madellofitte busmess
going on before. It is a way of
making up for the deficiencies of
systems in the DP environment,
with limited connectivity between
them, nor an ideal interface with
the people who haveto use them. |
think that the sameis true of the
communications systems that we
have in place today. The office Cans
systems are there for these people
in the middle who have been using
these processing and communica-
tions systems for some time and
have found their way round mostof
the deficiencies. But now it appears that we have the technology available to address these
deficiencies and to make the jobs of the menin the middle there,in offices, little easier.

Externalinfluences
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If we look at office system in terms of the information systems model, quite genuinely it adds a
new dimension to the systems problem. Wehavevarious new functionsin these different areas.
Presumably at some stage we are going to process documents as well as data, although in a
sense DP always has handled documents. Afterall, an invoice is something that you stick in an



envelope and put in the mail. But probably weare talking about dealing with much less struc-tured information than we have donepreviously in DP. We haveother formsof information to
carry about the place. Voice, of
course, always has been an aDehe DP

&

office systems- Integrating factorstant component of our communica-
tions systems; also image andtext
that we presumably will want to
communicate about the businessin
the way that we have communi-
cated data and voice in the past.
Weare probably thinking in termsof introducing new communicating
devices into the office, possiblyalongside the data terminals that

 

 

 

7 H Applications Transmission Terminal devicesare lying about the business now. facilitiesFiles Access languagesThis adds functons, and it also
adds newvertical interfaces, whichis really what convergence means.
To be morespecific, in each of these areas we need to consider whether we are goingtointe-grate this new overlay of functions or whetherthis is a new setof information systems thatjustreside in parallel with what we have already. At the processing end, files may be common,andpotentially applications may be commonaswell. We have to consider whetherthe transmissionfacilities that we are using ♥ which represent a pretty expensive fixed asset in mostorganisations ♥ will carry these various forms of communication. Out at the sharp end youhave the obvious inconvenience of installing side by side terminals for our data systems andterminals for our office systems. We have the problem of how people deal with these systems,and the languages they use. We have to decide whether we are going to look for commonlanguages or whether we are going to keep the things apart.

 

It seems to methatin many of these areas where we might integrate our systems we need tothink about whether they cut across the traditional organisational boundaries and also cutacross many skills boundaries. If you take this together with what | have been saying about thecomplexity of integrated systems, you will see that these are likely to represent the keytechnological decisions that management services people have to make about how they willapproach office systems and how they will introduce them into the present organisation.
Maybe you will conclude that to plan the process of introducing office systemsonthis sort ofscale is something that you do not want to attempt, and that ad hoc decisions are likely to be as
that seems to be developing about data Processing, nothing but a systematic approachislikelyto succeed ♥ then every managementservices organisation does need to have

a

setofcriteriafor deciding how, where and when office systems in particular, and information systemsingeneral, will be integrated.
At the top must come the business requirements. That is an obvious thing to say, butit isimportant nonetheless. It is all the more important in the present circumstances to recognise

us, of what heis really able to take care of for us and whathe cannottakecareof for us. Thatsets the limit on what we wantto do.
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We musttry to build systems that the people we haveavailable are capable of putting together
and managing. This represents something of a ☁☂Catch 22☝ becausea lot of the interest for tech-
nical people in management ser-
vices is in the integrated systems
that they have built so far, and if we
try to cut our coat according to the
cloth available we risk losing the
most able of the staff that we rely
on now. What | am saying really is
that perhaps we need to give Supplier capability
serious consideration to ap-
proaches that probably would
seem unsophisticated at present. Division of responsibilities
But by taking some of these ap-
proaches perhaps wewill cut down
the risk of outrunningthe skills that
wehaveavailable.

Integrationcriteria
 

Business requirement

In-houseskills (catch 22)

 

Finally, there is the question of the
division of responsibilities. Wwe need to consider whohastheskills in the organisation and who
can best bring them to bear on the problems.Thatdeliberatelyis a fairly naive view of how we
will make decisions on these questions, because we have to operate in a complex human
environment. But for the purposesof this presentation it sums up the view that we should be
trying to take of these systems if we are to make any kind of a go of them.

| should like to emphasise that what | am saying is not necessarily a denial of convergence or
coherence, but we do need to consider very carefully how we are going to get there.
Convergenceis not an end in itself, but a meansto an end. If we adopt the wrong meanswerisk
nullifying the end altogether.

| should like to remind you again of the range of skills that are involved in putting together
information systems. What | would suggestto youis that typically the skills in data processing
♥ which probably often means the
skills in management services ♥
are concentrated towards the
lefthand end of this schematic.
Clearly, office systems will demand
that we push the skills up to the

Information systemsskills
 

 

 

righthand end ♥ the sharp end. It t 1
also means that we mustbeflexible
in the way that weapply the skills CO
that we have available. We must
consider how many of these skills
are available in-house, and if we DBMS Traffic analysis Systemsanalysis
cannot sustain them all in-house Earseee eraia eecrants
where weare going to concentrate
our efforts.  
| believe that, in putting together
coherent systems, integration is not a necessary condition. To some extent | believe that the
almost unstoppable trend towards more and more complex integrated systems has been
created by an unholy alliance of suppliers and technicians whoseinterest is too much in the
technology and not enough in the systems themselves and in the business needs that the
systemsare trying to serve.
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| believe that the tools are available to build integrated convergent systems. Theproblem ischoosing the route to get there. If | may use a homely analogy to sum up what | am trying tosay, if you look on office automation as a baby that we have got to get washed, you could saythat at present in most organisations we have already got a bath that we have been using forsometime. We have washeda lot of babiesin it. As a consequence, the water has got a bitdirty. The temptation thenis to say, ☁☁Leave this baby strictly alone; leave it to washitself.☝ Insomecases probably the temptation is to say that we will throw the bath out altogether, muddywaterandall, because it has not met expectations.
It seems to me that weneedto get clean waterin the bath before we can get the baby washed.By this | meanthat office systemsreally do present an opportunity to take a new view of dataprocessing. And unless we take a new view of data processing, then wewill miss the boataltogether.
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SESSION B

AN INTEGRATED CORPORATE SYSTEMS
ARCHITECTURE ♥ OBJECTIVES AND

IMPLICATIONS
Mike Bevan,

Xionics Limited

Mike Bevan is Managing Director of Xionics Limited, a microprocessor systems development
company. Most of his eighteen years in the computer industry have been spent in establishing
systems and manufacturing activities for large organisations wishing to diversify into advanced
computing technology. He has also served as chairman ofthe trade association for the software
industry, as a referee for Science Research Council grant applications, and as a memberof the
Advisory Committee for the Advanced Computer Technology Project of the Department of
Industry.

Xibus is a development that Xionics is undertaking at the moment and weare nearing comple-
tion onit. Itis a sort of architecture and aimsto provide a strategic view of a possible solution to
the problems of convergence.

Let us start by looking at the way that architectures have developedoverthe last 15 to 20 years.
In the 1960s this is what passedfor an architecture.It wasall very simple. There were compara-
tively few suppliers and they all
produced more or less the same
thing, and life was very Central mainframe
straightforward in those days.
 

In the early 1970s, the mini began
to become respectable. An early
example of the introduction ofminicomputers into organisations E♥ ♥E
wastypified by key to disk systems.
That might represent a typical ar- | | |
rangement of equipment in a
medium size or large organisation Zea
some years ago. Even in those
days, problems of data compati-
bility and data transferral were
beginning to manifest themselves,
andit is still the case that if you want to get data from your key to disk system to your
mainframe, the way you go aboutit is to take the data off your disk file, whereit is putinitially,
and transfer it to an industry-compatible magnetic tape. You do a manualtransfer of that tape
to the mainframe;readit in off the tape deck on your mainframe and write it back out to a disk
drive. That does not make very muchsenseif you lookat it in terms of the actual functions of
the equipment.

 

That then began to grow and other minicomputers began to work their way in,
for various purposes. They offered cost/effective solutions to localised problems. Then
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came the beginnings of word processing. Organisations have begun to experiment; they prob-ably have either a Vydec or an AES,or both around the place, purely on an experimental basis.The latest phenomenon is the
microcomputer, and Pets andApples are now beginningto spring
up all over the place, quite often

Central mainframe plus

without the knowledge or m_.!participation of the management eo ♥_Hservices organisation. In the ♥_meantime, the OR department hasits Hewlett-Packard, and one or i.two other things are slipping in,too. i tle| eo ♥ aeWhere wehavegotto nowis what ♥none of the audience described tome as ☜liquoriceallsorts☂☂. | do notthink that is an exaggeration, norisit the end of the road. The small£2,000 system thatit is very easy
 

 

for any line managerto afford out Liquoriceallsortsof his budget will be the £1,000system before very long, and then ? me a ?. ® fithe £500 system. It will be very -a = ♥ | = \\-#difficult to stop these systems com- -s I I 1 N-=ing in. ♥- a a @ gi a Ns
Beyond that, even newer forms of ainformation processing systemsareunder developmentat the moment, ? 9 af f a 9 ?for example the intelligent facsimile - y le ♥Hsystem, or the document image ♥- GW = ♥Hprocessor, which enables you to i a a ♥ninput document images, store themon disks, retrieve them, displaythem, print them and send themOut. Once those things are outin the market in quantity from multiple suppliers the situation willget even more confused.

 

| would argue that what we need is somesort of imposedstructure, something which bringsthat lot together and makes some sort of senseofit. | will argue from a long term viewpointfirstofall, and thenlater| will try to relate that to what organisationsalready havein terms of piecesof equipment.

operation of the company. It is not like putting the payroll run back for three or four hours on aThursday afternoon, it is much more fundamental than that: it means that the managingdirector cannotgetat his letters.
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It must be secure. It must look after the data that it passes around. It must not let that data be
accessed by people whoare not authorised to accessit. It must protect the data from accidental
corruption and accidentalloss.

 

Very high throughput. When we [dealarchitectare
are talking about digital represen-
tations of documents, we are 1. Comprehensive.
talking about very large pieces ofdata. An A4 sheet scanned by a aN
facsimile scanner with a resolution 3. Secure.
of 100 lines to the inch produces
about a megabit as a gross data 4. Very high throughput.
format. That can be compressed, 5G
andit will be compressed more and
more as_ better compression 6. Presents unified view of corporate data.
algorithms are produced. Butit will
still be a very large piece of data
that is sent off to your database,is
sent through the system and is
retrieved by users for display. Digital speech will produce massive data throughputs as well; we
are talking about 6,400 bits uncompressed per second coming out of a speech digitiser.

7. Exploits low-cost technology.
 

By ☜open☝ | meanthat it should not be a locking-in strategy replacing the locking in strategies
that you already have;it should enable youto attach to the architecture whatever foreign bodies
you wish to buy. You should be able to continue to buy the systems that you want to buy from
whoever takes your fancy as a supplier.

☜Presents a unified view of corporate data☂ is to some extent self-explanatory, but | shall
explain in more detail what | meanbythatlater. ☁Exploits low cost technology☝☂ again is obvious
and self-explanatory.
| wantto lead into the rationale for Xibus by rearranging theliquorice allsorts that | showed you
before in such a way as to suggest some wayoutof this problem. You will note that we have
the same processing systems. |
have put them in line and | distin-
guish between something called Theunderlying structure
data management and something Data management
called applications processing.PP Pp g Secondary storage...... $
Applications processing is the thing Device controller...... , : 4
whichis different as between each ai ain ale iaapplication, as betweeneachuseof DateipnecetenSNE
the architecture as a whole or each Applications processing
use of the individual system. Data
managementis the thing whichall
of these individual systems have in
common ♥ theyall needit. It is in
the distribution of the data
management function that the
problems arise. Applications pro-
cessing can be done whereverit is appropriate to do it. We arguethatit is the spreading of the
data managementfunction around these small systems that is causing all the problems.

 

Just to be quite clear, by ☁☂data mangement☝ weare talking about everything to do with
the storage and retrieval of information from secondary or tertiary storage devices. Weare
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talking aboutall of the provisions that are made for the security and privacy of that information; and we are talking about everything to do with the communication of that infor-mation between the systems and
between the users.

Data management
What wehavedonein the compu-
ter industry is to take that common
set of facilities and implement it
separately on each processing sys- 1. Storage & retrieval.tem or subsystem, differently on 2. Physical & logical organisation.each system. And onall but the al cceuny G pineey.best mainframes we haveimplemented it inadequately. Theprovisions for data security andprivacy on the small systems arevirtually non-existent. | have losttrack of the number of horrorstories that | have heard aboutusers losing floppy disks, treadingon floppydisks, and spilling coffee on floppy disks, and not bothering to copy them at the endof the day because the machine did not break down. | expect we haveall seen the wordprocessing system which has a drawer underneath, with 50 or 60 floppy disksin. Yes, the typistknows wherethe data is, but what happens whensheis on holiday?

4. Communication.

 

So youwill be ahead of me by now.The Xibus conceptis based ontaking the data managementfunction away from the individual application systems and providing it as a unified corporateresource. It is not, of course, sug-gested that you put all your dataand data managementat onesite Xibusfor the whole of the geographical Data managementspread of your organisation, butthat at a particularsite you centra-lise the data management and thedata functions.
The principle of Xibus is extendedto cover multiple sites. We soarrange matters that any attachedsystem at any site can view thewhole of the corporate data as acohesive entity. Provided that it Applications processingaccesses that data by a Xibus itdoes notneed to concernitself withthe location or the format of that data, but simply addressesit by some nameby whichit isknown to Xibus, and Xibuswill find it and retrieve it. Yes, of course, somebody hasto takeaccountof theinter-site traffic implications of an architecture of that nature, but they have todo so anyway. We cannot solve the problems imposed on us by the Post Office.

 

 

Let uscometo whatXibus actually lookslike in termsofits internal architecture. This is a verysuperficial and simple diagram. The top ring is Xibusitself. It is a ring structure. We looked at

Sors attached toit, carrying outits integral functions. The database manager (DBM) ♥ thatisthe processors ♥ does what you would expect of a database manager:it looks after security,
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privacy and access. It generally manages the data manipulation operations of the Xibus system
at a particularsite.

Multi-site Xibus
LBC is the logical backing store
controller, which is a rather long
namefor a logical disk controller.
Wewill also be able to control other
forms of secondary storage device, i ☂ i i i ?
for example, tape decks, with an
LBC. The monitor processor
attends to a numberof matters. It ☜ i a = i - ih ia
looks generally after the house-
keeping of the system. It is the
point to which the system reports
any faults found in its internal
operation. Also any unusual user
behaviour is informed to the
monitor processor. It provides the
database administrator with
statistics about the growth of
system traffic, the usage of
physical disk space and so on. opm i sc gy MONITOR [ij

 

        
 

Xibus/Xinet basic shape
 

Roundthefront of the Xibusring is
the terminal network controller
(TNC). That controls Xinet, which MTNC
is the ring which goes around the
building and manifests itself in the
offices of users in the form of: poeta IS ISsomething called an_ intelligent a a
socket. You can have as many is
Xinets and as many intelligent B
sockets as you wish, obviously up
to the point at which the traffic
becomesa problem.

 

Let me show you in moredetail
what it looks like. Rings are
beautifully simple architectural pesi Hl LBC☂poy - Monitor's ij iil
structures, but they are notresilient
shapes. If you cut a ring, you lose
everything on it. So we duplicate
the Xibus simple ring. In fact we go ME MBTNc2
a great deal further than that. The
tworings constituting Xibus are run i )
completely in parallel. There is no

Xibus/Xinet architecture
 

question of automatic switchover Bis si
on failure, they are run totally in 2
parallel. XE si )

We provide between those two
rings continuous crossoverpaths, operating in both directions, and effectively that simple Xibus
ring is quadruplicated. We can lose most of both rings and there will be no degradation in
system performance.
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Weattach every external resource to both rings and we duplicate every external resource; andso every function that is carried out by Xibus is carried out twice. The DBMs both act quiteindependently, simultaneously upon the same commandor message from the outside world.The logical backing store controllers are duplicated, and the diskdrives that they control areduplicated. That meansthat every piece of data that is stored within Xibus is stored twice, andevery request from the outside world for a piece of data results in two responses. All data istransmitted through Xibus and Xinet in the form of 256 byte packets, of which 240 bytes aredata and 16 bytes are a collection of addresses, flags and check sums which make quite surethat we will not allow any packet whichis damagedorin error to pass through the system.
The monitor processors are duplicated, as are the TNC☂s. The Xinet ring or rings themselves areduplicated. Theintelligent socket, sitting on the wall of the user☂s office, sits on both rings. Ifsomething odd happensin the attached system and the user suspects the communicationspath, he can switch his system overto the alternate ring and his presence there will be auto-matically detected.
Accessto Xibusis fairly stringently controlled. The security system enables the user to definethe data in various ways. He can define data as multi-site public. That means that anybody,atany site, can access that data. He can define it as single-site public, which means that onlysystemsorindividuals at the site at which the data is located can accessthat data. He can definethe data as being private to a particular individual. These might be his half-written reports orsome system that he is the course of developing andis not yet ready to release.
Thelargest classification will be group private. You can define groupsofindividuals who areallowedto access typesof data. You might, for example,allow the payroll departmentto accessthe payroll file.
Mappedonto that userclassifica- Abusiaccesstion is the access type classifi-cation. and within those userclasses you can define combin-

 

ations of the access types, these Userclasses: Access modes:being READ, UPDATE, APPENDand BLOCK. 1. Multi-site public. 1. Read.2. Single-site public. 2. Update.7 . i 3. Individual private. 3. Append.Extending the security provisions 4. Groupprivate. 4. Lock.still further, there is a class of datacorruption which no amount ofhardware duplication can cater for,and that is where a system autho-rised to write to or delete a file or apiece of data does so incorrectly.Itis a piece of software that has been released with a bugin it, perhaps. The way that we copewith that is to keep a continuous cyclic ☁☁before☝☂ imagetransaction log. That is maintained bythe logical backing store controller. Wheneverit receives a command,the effect of which wouldbe to overwrite or to remove data,it first writes a copyof thepiece of data in its unamendedform to this continuous log resident elsewhere on the same disk drive and not accessible to
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things that your 370 does. The gross data rate on the central ring of 40 megabytes per second
takes into accountthe fact that we have quadruplicated the central ring, so the effective data
rate is one quarter of that ♥ 10
megabytes per second. That is
 equivalent to 40,000 packets per Throughput

second.
On Xinet we are talking about a Basic Xibus system:
data rate of one-tenth of the Xibus Lees igidata rate, which is 1 megabyte per . Gross data rate on central ring: 40 megabytes/sec

second on Xinet. It is a parallel 2. Xibuseffective data rate: 40,000 packets/sec
transmission system. The grosscomputational throughput is based 3. Xinet effective data rate: 4.000 packets/sec
on thefact that thereareall sorts of
high-speed processorsburied inside
Xibus that were not on the dia-
gram, partly because | am not pre-
pared to tell you about them. These
are processors which we have
designed to carry out the very fast logical and arithmetic operations that are necessary on data
as it enters the system and passes through the system.

4. Gross computational throughput: C. 330 M.1.P.S.

 

That broadly is Xibus and Xinet. The users that are buying Xibus and Xinet will take some years
to sculpt the software and hardwareinterfaces between the systemsthat they currently have ♥
their mainframes, minis and micros. What we wantedto do wasto provide them, in the mean-
time, with someset of usable facilities, resident on Xibus and accessible from Xibus, which
would enable them to get immediate use from the system. The organisations that are buying
Xibus require over a period of time the connectionto it of 370s, ICL mainframes of both types,
Honeywell mainframes, Univac 1100s, Wordplex and Vydec word processing systems, and a
variety of smaller beasts.
So the facilities which we have decided to put on to Xibus are based on an office automation
system which was developed at the National Physical Laboratory, andit is probably the most
successfully used office automation system in Britain. It is a system called Scrapbook. It was
developed during 1972 and 1973 as a research project at the National Physical Laboratory, andit
has been in use since 1973 by about 300 people at NPL, the large majority of whom are not
computer people; they are clerks, researchers, managers, directors and typists. With the
cooperation of the National Physical Laboratory, we have taken thefacilities that they have
there and reimplemented them on Xibus.
Thosefacilities are made available
to users through an intelligent Basic workstation
workstation which we are also
developing. That is what the basic
 

1. CRTdisplay.
workstation consists of. It is a 2. Usage mode selection.
15-inch, green phosphor, high 3. General purpose keyboard.
resolution, cathode ray tube dis- 2 Geena Hemoy.
play. | will come back to usage 6. Interfaces: Printermodeselection in a moment. It has Facsimile
a general-purpose keyboard, a Z80 Digital speech 1/0
processor. As standard it would
have 32K bytes of memory, but you
can upgradeit to 64 currently and &♥sh
more than that in due course. It has
a variety of interfaces to permit cur-
rently the connection of printers
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and, in due course ♥ when they becomeavailable ♥ facsimile input and output devices anddigital speech. Weshall certainly be providingfacilities for digital speechinsertion through theworkstations,initially for the purpose of recording spoken data in the database and retrievingit,also for sending short, spoken messages to other workstations. Butin due courseit will bepossible to have simultaneous, two-way conversations, using digital speech, betweenworkstations.
The workstation modesare these. They are mutually exclusive and we hope that they are com-prehensive. A lot of you will probably know that most of the thinking in the direcion of multi-function workstations is along thelines of modal segregation, to sim-
plify the use of the workstation for Workstation modesthe many classes of user on whosedeskit will materialise.
| should like to take you through 1. Display.these modes, one at a time, insomedetail, to give you a feelingfor the sort of integrated system 3. Process.that weare trying to put together.In display mode, you can simplycallfor things to be displayed on yourworkstation by typing in theirname. Every piece of data, whetherit is a couple of fields ora largecol-lection of data, which you canaccess through Xibus, has some name by whichit is knownto Xibus.It may not beresidentwithin the Xibus database,it maybe residentin the database of an attached system;andin thatattached system it may be called something entirely different. But the name by which youaccess through display mode on your workstation is intended to be some familiar name, somename meaningful to people in the outside world.

2 edit.

4. Communicate.

 

After you havecalled forit, it is retrieved and broughtback to your workstation anddisplayed. Ifit is a piece oftext, it is simply put on to the screen of your workstation. If it is a codedrecord,thenit will be unpacked in a manner that | will describe later, and it will be displayed insome user-comprehensible manner.

Another thing that you can doin display modeis to look at yourtrace record. Everything thatyou doat your workstation is recorded, notin order to keep a check on whether you are doingnaughty things becausethat is catered for elsewhere, but as an aid to memory in case youforget what you were doing last Tuesday afternoon or whatyoucalled that new record orfilethat you created. When you wantto you can look back through yourtrace record andit will tellyou exactly what you were doing.
Finally, in display mode you can receive messages; but that will not make sense until | haveexplained communicate mode.In edit mode, you can alter documents. Thesewill be textualdocuments which you have security permissionto alter. | must stress that in providing theseedit facilities we are not seeking to compete with conventional word Processing systems; these
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are a collection of simple editing commands,suitable for use by ordinary people, the sort of
people who would not normally be seated at a Vydec or a Wordplex. You can insert and delete
characters, lines and paragraphs, and you can copy things and change them roundin a very
simple manner.
In process mode you cause to be executed in your workstation or elsewhere some process.
☜Elsewhere☝implies the collaboration of elsewhere, and | will come back to that in a moment.
What happens whenyou enter process modewill be user organisation dependent, but typically
what you will see is a menu. The menu might say:

♥ accounting processes
♥ statistical processes
♥ utility processes
♥ compilers

and so on. You would work your way downthroughthis menu of choice until you came to the
actual thing that you wanted to execute, which would then beresident in your workstation ♥ or
at least the first part of it would be.
If the piece of software that you want to execute is aware that it has the option to execute in
your workstation or elsewhere,it will ask you where you wantit to execute; and you can choose
your workstation or you can specify generally ☁☜elsewhere☂☂. The database managerwill find an
☜elsewhere☝ appropriate to the piece of software to be executed, for it to be executed, and will
attend to transmitting the necessary JCL or equivalent to get that done.
Communicate modeis all about electronic mail and electronic memos. Again, you proceed
through a menu of choice when you enter communicate mode. You can send a message which
you may just have created on the screen of your display, or which may be somepiece of data
already resident in the system. You cansendit to a user, identified by his user identity. Thatis
an expression of his identity by which he is known to Xibus and otherusers.It is not his
password, which is something different; it is an external, invisible identity. You can send the
message to a groupof such users, specifying their identities at the time ofinitiating the com-
munication. You can send the messageto a groupofusers, identified by somedistributionlist,
whichitself is a record stored somewherein Xibus. Or you can do combinations of those things.
You can send the messagesimilarly to a physical terminal address, which may be someother
computer, by specifying the terminal address; and all systems attached to Xibus have unique
physical addressesratherlike internal telephone numbers. You can specify the addressees as
groups of terminals, in the same way as with groups of users. You can specify the
communication either as being routine or as being urgent. If you specify routine it is appended
to the messagefile of the designated recipient orrecipients, andit will be there the next time
that they look at their messagefile. If you specify it to be urgent, the samethingwill occur, but
additionally ♥ assuming that the user is signed on to the system ♥ the DBM will send him an
urgent notification to the workstation or other system where hehassigned on.

The method by which heis notified, if he is sitting at a workstation that a message hasarrived is
that a light on his workstation (the message waiting lamp) illuminates and he can then, at his
leisure, enter display mode, press the receive message button, and the message will be
displayed on the screen. If the message waiting lamp stays on it means that another messageis
being queued for him.
If you address a messageto a user whois not signed on at the system ♥ by which | mean not
signed on at any Xibus system attached anywhere, because wewill find the user at whichever
geographical location he is ♥ then the DBM will so report and will simply tell you that user X is
not signed on to the system. If you address the message directly to the terminal, it does not go
via the DBM,but theintelligent socket will tell you if the addressed terminal is not switched on
or not in use. It will send a message back to you.
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There is one other thing that we do with the messagefile. Every user has a message file, andevery other user has appendaccesstoit, but only the owner of the message file has any otherform of access to it. You can take advantage of somethingcalled a call forward facility. Youinsert into any page or pages of your messagefile the date of which informationis to be broughtto your attention.
The waythat that is done is that when the user signs on, the first thing that takes place is thathis messagefile is scanned. He is then sent messages in the way that | have just described,which cause his light to illuminate on his workstation. And when he interrogates thosemessages hewill find that they are called forward messages.
One furtherrefinement of thatis that you can specify any characterin the DDMMYY string asX, meaning immaterial. Soif, for example, you wanted to cause yourself to be reminded on the25th of each monthto take some specific action, say, to complete a report, you would specifythe date as 25XXXxX;and onthat date each monththe item would be broughtto your attention.Wherethedata is specified in full the comparisonis equal to or earlier than, so thatif you goawayon holiday the messagesare stored for you andyou will be notified when you get back.
A word now aboutthe attachment of and the addressing of foreign bodies, existing computersystems. The first thing that we will be doing is makingit possible for users at workstations tocall for the display of pieces of data which mayberesident on attached mainframes and mini-computers, in such a way that the user ought not to knowthatthat is what he is doing. HeOughtnot to care where thedatais coming from.
If we suppose,for example, that on your mainframe computer you have your stockfile and youwantto allow thefinancial director or somebodyin the accounts department with a workstationto addressthat data, he might do so bytypingin in display mode somethinglike ☜stock 1234☂whichidentifies some collection of data within the stock file on the mainframe relating to partnumber 1234 perhaps.In all innocence, he simply keys in that as an identifier of the data set.The workstation makes up a request packet, and sendsit off to its local database manager.The DBM thenlooksinits directories and finds that that piece of data is not resident within itsn database,it is resident at terminal N. Soit sends off a request packet whichit finds alreadypreparedforit in the directories, to terminal N. In between terminal N and the mainframe andXinet ♥ to which it would probably be attached ♥ there is a box called an adaptor which takescare of the packet assembly/disassembly Protocol conversion and so on, and is able tocommunicate with the mainframe in terms which the mainframe comprehends.
Inside the mainframe, or whatever attached system it is, there must clearly be somepermanently resident piece of enabling software able to Cooperate in the exchange which isinvolved. It will receive this request packet. The request for data will be expressed in termswhichit understands.It will not say, ☜Stock 1234☝it will say, ☁File X record Y☝☝ perhaps.It willthen retrieve that data from its Own database and send it back to the adaptor, and via theadaptor to the workstation which orginated the request.

to construct the display for the user. To him it should feel very muchlike retrieving any recordfrom his local Xibus database. The response time might be slightly longer, but apart from thatitshould feel exactly the same.  



 

data may not exist as a cohesive set on any individual attached system. It may be that he has a
display which he uses from time to time of a stock record, where part of the data is stored on a
370, part on a CMC Reality and part on the local Xibus database.
Again, very simply, the same sort of thing happens. The requestis sent off to the local DBM.
Whenitlooksin its directoriesit finds that it has to send out not one request packetbutthree. It
sendsoff these request packets to the addressed systems. Theyin turn respondin the waythat
| have described. In due course the workstation receives the three response packets. Again, in
the meantime, the DBM has sent back to the workstation the formatting rules, telling the
workstation to expect three packets and telling it how to unpackthe data and howtodisplayit.
That, as far asfile interrogation is concerned, is how wewill be dealing with providing access to
attached systems for workstation users.

Where the task to be carried out at the workstation is to invoke a process at some attached
system, then a comparablebutslightly different procedure will be gone through. This will be
very much attached system dependent. It may in many☜cases require the cooperation of the
operating staff of the attached system. Indeed, all that may occur as a result of invoking a
processorin process mode may be that a message is sent to a workstation positioned in the
operations room, instructing the operators what the man wants done, which tapes he wants
hung, and so on.

Weseeit going a little further than that by using something akin to RJE concepts, whereit
should be possible automatically to provoke the execution of tasks within the attached systems.

Finally, the attachment of word processing systems. There wewill be doingit a little differently.
It will not be easy to access word processing data, letters, reports, specifications, and so on,
because they do not tend to be held en masse, on-line, on word processing systems; they are
shunted off on to floppy disks and stored away in drawers. What we suggest occursthereis
that the data is transferred from the floppy disk on whichit wasfirst recorded back into Xibus
for access by its author. We haveestablished reasonably goodrelationships with suppliers of
various word processing systems and weare now workingin detail on the method by which this
will occur.
For example, in the case of the Vydec word processor ♥ and the Vydec suppliers have been
very helpful ♥ what weare suggestingwill occuris that at intervals during the day whenthegirl
has constructed a floppy disk full of data, she will enter communicate mode on the Vydec
system and thatwill cause the data to be transferred from the floppy disk back into Xibus, andit
will go back into Xibus onto the message recordsof the authors. Thesewill be urgent updates
of their message records so that the authors will receive a notification saying ☁Yourtyping is
ready☝, or words to that effect. They can then access that typing from their message record.
They can do such small alterations as they wish themselves at their workstations. Wehave
looked into format character convertibility and problemsin that area and they are soluble. If they
want substantial rework done they send it back to the Vydec, but otherwiseit is then available
for them to do what they want with. They canstoreit in the database, print it out and so on.

In short, what we are saying is that hereis a possible strategy which offers some hopeof long-
term relevanceto the emerging new technology that we can expectto see during the 1980s. But
noneofit is compulsory. If the idea of taking, in due course, your data andall of your data
management away from your mainframe offends you, then don☂t worry about it; you are not
obliged to doit. Treatit as a tactical option. You havethe optionin the longer term of doing soif
you wish anyway. It is an open, enabling architecture. You can use it as an unintelligent net-
work, as a fairly intelligent network, or as a full-scale data managementfacility ♥ whichever
suits your managementstyle and your current configuration of equipment.
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SESSION C

CONVERGING TECHNOLOGIES ♥
THE IMPLICATIONS FOR

TELEPHONE MANAGEMENT
John Pollard,

Plessey Telecommunications Limited

John Pollard read for the Natural Sciences Tripos at Cambridge andfirst worked with the DeHavilland Aircraft Company, later Joining Ericsson Telephones Limited at Beeston at the endof 1947.

He was promoted to Head of Research of that company in 1957 and wasin charge of work onthe early electronic telephone exchange.

In 1965 he wasin charge ofthe research and development programmein the field of electronictelephone exchanges for the Plessey Telecommunications Group.
More recently he has been working on digital systems and networks, particulary with regard tothe problems of interfaces between new and old systems and the provision of completenetworks of such systems. Heis currently Director, Systems Research, Plessey Telecommuni-cations Systems Limited.

| hope that my remarkswill to a large extent be a reinforcement of whathas beensaid so farrather than actually a contradiction, although | do have a numberofitemsof information whichmay come as a surprise to some of you. | have plenty of problems to expose to you butremarkably few solutions, although| will give you anindication of possible methods of makingprogress.

Peoplein the data processing industry, whether we look at the manufacturers of equipmentorthe users of the equipment, have a tendency to regard telecomms as just a carrier of data:☜Perhapswe'll use a landline instead of sending a mancarrying a reel of tape.☝ Data processingpeople recognise, probably more than anyone,the possibilities of convergence, and they arewell aware that switching transmission and other telecomms jargon will play an increasing part
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in their ownactivities. They will be incorporated into data processing systems of whateverkind.
But we havealready seen, and other occasions have shown me, thatthere is a feeling that data
processing systems and, indeed, the converged system of the future, will remain basically data
processing systems.

The reasonfor this is quite simple. Data processing people ♥ and| have a lotof friends in the
industry and shall shortly be attacking the telecommsindustry similarly, so do notall react in a
hostile way to me ♥ have spent more than 20 years already in establishing their activities.
People have massive investments, large computer rooms, a great deal of other equipment,
someofit very advancedin its technology, andall of it extremely complex in its operation. As a
result of these large investments in particular, people in the data processing industry have
tended to become conservative in their outlook. They started out as extremely specialist,
extremely innovative, and, aboveall, extremely expert people ♥ if you like, technological prima
donnas. Nowadays, they are doing very important, and commercially very significant, work.
Correspondingly, they enjoy substantial status in their company managementhierarchyandall
the otherattributes of senior responsibility. It is therefore only human that they should wish not
to surrender any of their comfortable position and security by moving into that part of com-
munications where most information is handled ♥ people talking over the telephone. The data
processing people will certainly feel that | am simply talking from the standpoint of a typical
telecomms man attacking the data processing industry. Far from it. My view of my own
industry is that, if anything, telecomms people are worse.

Most of our telecomms engineers, much of our telecomms management, and, perhaps,less
understandably but much moreserious, manyof the people in telephone administration ♥ such
as AT&T in the States, and the British Post Office ♥ are hardly aware of how important the
data processing industry is. Someof this is just complacency on the part of telecommspeople.
Moreofit arises from the fact that, notwithstanding claims that are being made elsewhere,
telecomms worldwide is by far the largest sector of the electronics industry ♥ followed by
consumerelectronics and then by computing.

The attitude of telecomms people and data processing people is therefore perhaps both under-
standable and, equally, deplorable. Nevertheless, technology is forcing the changes where
there is a move towards convergence,in spite of the reluctanceto it or the opposition so far
being encountered. The fundamental reasonis in the economic plane.

Computing in general ☁☁apparently☝☂ costs too muchfor what the customergets. It is, of course,
self-evident that the real cost of the typical data processing operation is greatly reduced in
comparison with a decade ago. It is equally true that the number of operations and their
complexity has grown more rapidly still, so that the apparent cost of a data processing
department has grown, in many cases, disproportionately.

Quite apart from the cost aspect of electronic data processing, comparatively minor depart-
mental managers, say in a manufacturing organisation such as my own, who needs and uses
information prepared by EDP,hasthefeeling, perhaps unjustified, that EDP does not actually
provide him with whatherequires, in the form in whichhe requiresit, and it does not provideit
quickly enough for him.

| believe that one of the benefits of convergence and, indeed, probably the one factor that will
force it through, is that if we can converge communications and computing, we can greatly
reduce the componentof the cost which is represented by equipment, by the hardware, simply
by the ability to use identical equipment and common networks.
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Much moresignificantly, we can, as the previous speaker has said, provide a fast, responsive,and to a large extent interactive service on every manager's desk, through the medium of aproperly organised communications network. The importance of these economic aspectscannot be overemphasised. Weare just at the significant build up stage of the applications ofdigital technology to telecommunications.It is completely clear to the telecomms people thatitwill reduce both the capital cost and the Operating cost by substantial factors. It remains to beseen whetherit will actually reduce the price of service to the users.
However, in the United States ♥ where,as a result of Public Information Acts, the activities ofthe Federal Communications Commission and other bodies and their economic aspects haverecently come very much moreout into the openair ♥ it now appears to make good economicsense to replace a conventional electromechanical trunk exchangeafter only perhapsfive years☂service instead of the anticipated 20 years☂ service, simply because a stored program controlleddigital switch system is very much lowerin capital cost and enormously cheaperin its operatingcosts and problems.

| wantto talk primarily about the network implications of convergence. Let us start by looking ata couple of networks. That is your old, familiar telecommunications network. It has localswitching. Each local switch has anassociated box of control, switch-ing at regionallevels. To avoid con- Telecommunications networkfusion, | have not shown on thediagram the switching that goes onat higherlevels for the national net-work. Each switch hasits own con-trol, and nowadays these are to avery large extent under a degree ofcentral managementcontrol. Thewhole of the network in presentday terms is essentially handlingvoice, as a voice wave form. Toasmall extent it is handling dataturned into the equivalent of avoice wave form by the modulator♥ the modem whichis interposedbeween the data Processinginstallation and the telecommslink.

    Other Regions &
National Network  Route & Traffice

Informations

  

This, if you like, is a telecomm man☂s idea of a computing network. It is arguable thatit isdistorted to make it look like thetelecomms network which was onthe previousslide. Conceding thatpointto a large extent,it is never-theless true that the similarity is

Computing Network

   

Input input

  

                
striking. The significant difference ae♥ andit is quite key to the under- ee ses omenstanding of the convergenceconcept ♥ is that, in the computerworld, information is handledalmost exclusively in digital form,and everything that happens isalmost entirely under softwarecontrol. This is where we identifythe starting point of the conver-gence and were wealsostart toidentify the problems.
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This shows the two starting points: on the left computing, and on the the right
communications. Computing originally to a large extent stand-aloneinstallations, but right from
first principles digital. Voice com-
munications. Old-fashioned net-
works entirely analogue in charac- Technology Convergence
ter. The overlap area showswhatin
fact has to emergeif convergence
is to succeed.      

  
  

 

   Computing(Mainly Data) Communications(Mainly Voice)  
   Firstly, let me say that the most

hardened telecomms man ♥ and |
regard myself as such ♥ would
readily admit that almost all the os
advancesin digital technology have
arisen in computing and related
fields. These have produceddigital
hardware, soit is incumbent on the
telecommspeople to exploit digital
technologies by introducing digital
methods of handling communication traffic and abandoning the present analogue methods.

Old stand-aloneInstallations Old Networks  

  

  
    
          

       

DigitalHardware
StructuredSoftware

☜Real-time
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It is perhaps in the software area ♥ and you mightsaythis is a paradox ♥ that the benefit of
convergence might be mostsignificant. You maytreat this as an ironic statementsinceit is well
known that the overwhelming majority of the software which has beencreatedis that which is
associated with data processing and the data processing users.

| might perhaps remind you by analogy that there is a Victorian definition of a machine. A
machineis that which goes round, and round, and round, until it pulls you in. Softwareis that
which runs and runs and runs, until it crashes. There is good historic reason for this. Most
computers are engaged in some kind of number manipulation operations, in many cases
associated with money, and these operations are often subject to very detailed audit
procedures. This being so, computer users have to give very considerable attention to making
the calculation and the manipulation aspects essentially infallible. There has to be verylarge pro-
tection against error. If, for some reason, the possibility of an error is detected, the processing
mustinstantly be halted.
Telecommunications has to have a different philosophy. A telephone exchangedesirably should
never make any mistakes. What is absolutely imperative is that it never ceases to work.
Correspondingly, software engagedin driving a telephone exchange perhaps might not need
quite such a substantial level of error protection as software used with moneycalculations, but
it must be totally proof against crashing and looping.

In addition, telecomms software has to operate in real time. Experience with the early
telecomms systems ♥ running on, if you like, modified data processing machines and using
multiple levels of interrupts according to the priority of tasks ♥ has demonstrated both the
extravaganceand thelackofutility of this approach. Telecommssoftware simply hasto operate
in real time, inherently as a part of its design and structure. It tends to be very heavily structured
and event driven.
You may say that this is a telecomm man☂s defence against software failures, and this
unfortunately ♥ or fortunately as the case may be ♥ arises from the fact that a telephone
exchangesolvesits real time problem by the expedient of providing that amount of equipment
which will produce an acceptable probability of error ♥ that is a limited number of wrong
numbers ♥ at the designated peak hourlevel of traffic. This concept of equipment provision
according to real time load is one which has been very thoroughly studied over the last century
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in the telecommsindustry. Accordingly, telecommssoftware has to match these standards. It
has to be morereliable and, hopefully, it will less rapidly go through different generations than
more conventional software currently used on stand-alone data processing installations of the
older types.

However ♥ andthis is where we cometo oneof the plus points ♥ convergencealso implies themove towards networks. The networks haveto be general-purpose, both in their use andin theirrange, type, class and application of thetraffic that they have to carry. Accordingly, we have togive attention to protocols. You all knowwhata protocolis: itis like the front of an envelope whichis sent by mail. You put astamponit whichindicates the class of handling it must have and you giveit an address to which it must be routed. In communications and computing terms the movetowards networks implies a great deal of understanding of the signalling methodsusedto establishcommunication paths across such a universal network.It presupposes a proper understanding ofthe problemsin interworking between otherwise incompatible terminals. So we have to recognisethe need to interwork between mainframe machines, mini machines, telephone exchanges,transmission systems, terminals and so on, so that equipment inherently will match and willinterwork without needing to have expensive, and often unsatisfactory, conversion devicesattachedtoit.
Wehaveto havethe appropriate degree of network management. Someofthis is inherent andautomatic within the network, so that if part of the network is faulty we get properprovision foralternate routeing. Other aspects may involve manualintervention. | have already used the analogyof the postal service. Wealready have in telecommunications the equivalent of a two-tier telecom-munications service. One hopesthatitis not quite so inadequateasthe postal manifestation. Inthetelecommsservice,thefirst class service is conventional switching suchasis used on telephonecalls. It is usually called circuit switching. The secondclass service, which imposesa slight delay,but one hopesonlya trivial one, is the message switching. The intermediate caseis the packetswitching case.
Asan indicationof the significance of this network approach| wasfascinatedto hear Mike Bevanafew momentsagotalking abouta ring structure for interconnecting devices. If you searchthetele-communicationsliterature, you will see that this ring structure wasfirst adopted on a workingtelephone exchangefor linking the processing and peripheral devices in a switched networkin1966. Wefirst had an application ofit in 1968, and it has been fairly commonplacein our industryfrom 1972. | mention this not because | am attacking the Xibus,| wholeheartedly support the Xibusapproach. It is encouraging to see that in fact the manifest advantagesofthis are going to spreadelsewhere. | commendalso to the Xibus people the telecommsuseof the Dijkstra capbilitymechanismfor additional protection against hardware and softwarefaultsin the system.
| should like to look next at the wayin which networkswill develop. Atthe moment we have mostly ana-logue networks in telecommunica-tions, bothin this country and else-where.| shall be showing you laterwhat the consequences are of Waveform containingthese becomingdigital. But this is bit patternwhat we are stuck with at themoment. | am talking Now not pata =|meen

|

Modem [=pateabout transmission within a site,but transmission between sitesengaged at some distance fromeach other. At the moment,thereislittle alternative to transformingyour digital information into the

Data via analogue network
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equivalent of an analoguesignal for transmission ♥ if you like, transmitting a wave form which
has your information imbeddedinto it ♥ and recovering it at the far end. For this purpose you
use the muchdetested andrelatively unsatisfactory modem.

The intermediate case, which | have already mentioned, is the packet switching network. This,
to the user, does looklike a proper
digital network, although transmis-
sion within the networkis over a ; < ,Bi iS Data via special purpose dedicatedvariety of media. One of the (packet switched) network
important things about the packet
switching network is that the user
does not have to be aware of the
transmission medium used in '
packet switching, because he puts Data Protocols [Ci Cl L| Re-assemble Datain his information and gets it back bits ☜| Headers ete Information bes
in packet ♥ hopefully in the right
order and free from errors ♥ in
precisely the way in which he oper-
ates.

  

     
  

The ultimate, which | hope to show
later, is much closer than any of
you will possibly believe. It is that
wehavea universal digital network,
and in this the whole of the net-
work consists of streams of bits

Data via universaldigital network

flowing between switching nodes, Other Bit stream includes Other
being routed and distributed appro- Users gimpe eye oats Dacre
priately through the nodes, and the -♥♥♥♥♥♥_ |
whole is organised as a result of a Multiplex Demultiplex 

  series of levels of multiplexing, of
digital data bits coming from many
users. It can just as well be data Data Speed Speed oh
processing terminals, mainframes, bits | Conversion Conversion bits
viewdata, Prestel, people talking on
the telephone, manyotherservices,
and so on. In the case of data
streams, there may well be a need
for speed, and perhaps code con-
version before the bits are multiplexed into the bit stream being carried by the universal digital
network.

  
      
  

The advantage of this approach ♥ and it will happen for good economic reasons for
conventional voice telecommunications,if not for any other reason, soit is on its way ♥ is that,
used in this manner, the computer user gets the equivalent of a virtual network. The traffic is
actually embodied in a high volumeofothertraffic, almost certainly greatly exceeding his own
volume and consisting almost entirely, at least for the first decade, of digital voice traffic.

The multiplicity of users of this basic universal network is attractive in its operating and its
economic aspects also to telecommunications administrations. Again, one hopes that the
benefits that they will get out of this will be passed back to the users.

Let us have a look at what will happen onthis digital universal network. At the moment,all the
services shown on theleft each have their own separate network, and this means extra
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overheads, extra operating costs and a variety of dissatisfactions. Voice in the new network willcertainly be the largest user for a long time. | make this statement notwithstanding the
commonly expressed opinion that
data will exceed voice, becausethis

  

statement ♥ which may ultimately Networksprove to be true ♥ certainly
appears to havestarted as a result Voice
of a claim made by an AT&T exe- :

i i Telex :cutive, seven or eight years ago, hfeenenwhencontroversy was waging over Data Peterwho should be responsible for data Broadeacteound z urp'services in the United States. The } uerecord of the proceedings con- Broadcast TV Digitalcerned show that what wasin fact Control Networkclaimed was that the volume of in- Commandformation being transmitted by AInformationdata would exceed the volume ofinformation being transmitted byvoice. This is not the samething assaying that data traffic exceeds voice. Datatraffic is highly efficient as a method of gettinginformation around. Voice traffic is so full of redundancy, repetition and pauses thatit isextremelyinefficient. | personally hold to the belief that in terms of the numberofcircuits beingoccupied, voice will exceed data for at least the next decade.
Looking at the other services, telex is already digital in form, and as soon as the digital networkis available, there will be no justification at all for telex having its own exclusive network. Data,of whateverdigit rate ♥ certainly from very slow speed 110 baud for small telex type terminalsup to the highest 140 megabits so far, and 500 megabits to come ♥ will certainly be able tobe incorporated.

You might be surprisedat the inclusion of broadcast sound and broadcast television. But if youlisten to stereo broadcasting you are already hearing digital music, because United Kingdomdistribution of stereo broadcasting now uses almost entirely pulse code modulation techniques.This is simply becauseit is much easierto get precise alignment of channels for stereo broad-casting by using digital methodsthanit is using analogue methods. Colour TV can already be sohandled. Conversion in the hands of the Independent Broadcasting Authority between theAmerican system andtheBritish system oftelevision broadcastingis already handled entirely bydigital signal processing.
Control and commandincludes things like the transmission of indicating and supervisinginformation from electricity substations, gas and water pumping stations, and so on. Some ofthe more suspicious among you might think of more sinister applications, but they will all belumped togetherin the single category of information. So what we are talking aboutthen is theuniversal, all-purpose, general digital network handling information of whateversort.
Now | want to cometo the question of how weare going to managethis from the standpoint ofa corporate body which has a data processing and

a

datadistribution problem, an informationcirculation problem and a voice communication problem. This will be another area where theundoubted economic and technical advancesin convergencewill be offset by what | can onlydescribe as ☜☁empire building☂ problems. Some of these are no more than the aspirations ofindividuals, and whether these aspirations are excessive or legitimate is of no consequence.
There are, however, some genuine underlying problems which will have to be appreciated andresolved by those whowill managein what| think will become knownasthe ☜information age☝.
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Much of the advantageto be gained from convergence,as | have said many timesalready,lies in
the use of large scale networks. At the point where these become nationwide, or even more so
where the telecommunications component includes international or intercontinental links,
matters of politics becomeeverybit as important in network developmentas doesthe technology
used to implementit.

| should like to expandonthis point, Computer Network
becauseit will be quite crucial to get-
ting real benefit from the conver-
gence concept. Let us lookat this : 2
quite arbitrary network. Each of the
red boxes, A,B, C, D, Esymbolisesa x
large-scale, mainframe computing
installation, each possibly supports
some subsidiary installations and ee
certainly each has a large numberof D E
user terminals connectedtoit.

    
 

     
There are two political problems in
the way in whichthis network can be
used. Thefirst relates to the attitude
that telecommunications admini-
strations have, towardstheir right ♥ if it exists, but they claim it as a right ♥ to control the use
which is made of the network. Looking at the network on the chart, any single link suchas Ato B, B
to C, Cto E, is generally speaking acceptable to a telecommunications administration. However, if
these computing installations have the propertyto do a store and forward or a switching mode,
most telecommunications administrations in most countries of the world would say that such a use
is an infringementof their powers and prerogatives to control all switching.
In addition, with an operation where a user whois connected into point A, who himself is not
perhapsa direct associate or a subsidiary of the corporate body responsible for the computerat
point A, where this user is connectedeitherdirectly or indirectly to another user elsewherein the
network,that operation will certainly in most countries in the world be held to beinfringing the
carrying monopoly of the administration.
You maysay that these objections are political. They are. But they are nonethe less significant for
that, and meanshavegotto be foundofgetting round them. | will come backto this point when|
talk later aboutliberalisation.
Another example of a problem
whichis just as hotpolitically is how
the user will be connectedto the net-
work. This shows, | suspect, what
the user wants. He wantsto be able Public Network
to hook his terminal by the simplest
possible means direct to somekind
of suitable public network. He wants
freedom, on demand,to connecthis
terminals, whatever their nature

Whatthe user wants

 

  

    
  

maybe.

From the standpoint of the person User User
whois planning the installation ♥ Lermunal ermingl
which in this case embodies just
these two user terminals ♥ the
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arrangement apparently affords the easiest method of access to and the use of the data
transmission aspect of the public network, and provides him with what he wants, a virtual
communication path, transparent to the information that he wants to transmit.
This shows whatyouwill get, what the telecommunications administration wantsto provide.Just in case anybody thinks that | am attacking the British Post Office, | must hasten to
explain that this kind of stipulation
is commonplacein most telecomms
administrations in the world. It is
much worse in many European
countries. Even in the United Public NetworkStates, it still applies to some
extentfor all the talk of freedom to
interconnect there.

Whatthe PTT provides

 

If we look at the chart in sufficient Protaction/detail, you can seethatthe userter- i Isolation | Isolation |minal will be connected by way of =~----5=
somekind of protection or isolation User , z User
equipment, either to a PABX, Termina Seminal
which these days one imagineswould almostcertainly be digital, orto the public networkafter the pro-tection equipment by way of a modem,if the public networkis still analogue. Or it would godirectly through the protection equipmentif the public networkis digital.

 

 

Almost everywhere in the world, with only some very slight reservations in the case of theUnited States, everything above the horizontal red line immediately above the user terminals willeither be the property of, be controlled by, be specified by, or be supplied and maintained by,the telecomms administration. Telecomms administration justify control of everything abovethe red line by saying that it is essential that the network be protected from accidental ordeliberate misuse by users.
Amongthe problems to be protected againstis the deplorable habit of someusersof devisingingenious software methodsof obtaining calls without paying for them. Either not payingatall,Or paying at a very much lowerrate than that which would be required. If you think | am jokingabout that, one very large hotel chain in the United States had to be threatened to haveall itstelecommunications service withdrawn unlessit desisted from using an ingenious method ofgetting calls without paying properly for them.
It is also claimed by PTTs that only they are sufficiently careful, responsible and, if you like,trustworthy, to handle the appropriate signalling information to and from the network whichsets up the actual communication path whichis to be used, and that, at the moment, almosteverywherein the world, the user is not to be entrusted with handling his own signalling.
Most people ♥ | am among them ♥ would concludethat there maywell be an excessive degreeof protection onthepart of telephone administrations whetherthey be government agencies orprivate companies, suchas Bell. It is also possible to argue, especially in this country, that somemeasureof this protection arises from job protection on the part of the staff unions concerned.But, as | have already mentioned, it is undeniable that there have been cases of fraudulentoperation by otherwise responsible users, especially in the United States.
A furtherjustification for a measure of PTT control of access to the network is related to theproblem of working between incompatible equipment. Here | believe the computing industry
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has got somethingto learn from telecomms, becausein telecommsthere has been a long record
♥ well over 50 years ♥ of collaboration and co-operation between telecomms administration in
one country and another, and between and amongthe suppliers of telecommunications plant to
the administrations.
This means, for example, that if we move into an export country where the basic network was
supplied by L. M. Ericsson and Siemenswe havenodifficulty in establishing easy communica-
tion with the L. M. Ericsson and Siemens☂ equipment. We have just supplied, in Malaysia, one
of our electronic exchanges which now drives a substantial chunk of the network which was
previously supplied by L. M. Ericsson. Now that does not meanto say that weare in their
pocket or that they are in ours ♥ we compete fairly bitterly on getting contracts. But
nevertheless there is that measure of collaboration. | do not detect it between IBM and ICL.
This co-operation wasinitially just bilateral on a totally ad hoc basis, but it is now formalised
through an international standardising agency, the CCITT. This serves to define the way in
which otherwise totally incompatible systems must collaborate and interwork to the mutual
benefit of both. It is a contrast to the computer industry where there is almost invariably
program incompatibility between machines from different manufacturers and, regrettably in
some cases, even betweendifferent generations of machines from the same manufacturer.

| personally would suggest that some computer manufacturers have deliberately sought out
methods of ensuring a measure of incompatibility with other manufacturers☂ products so as to
attempt to lock out competition from other suppliers to a particular customer. However ♥ and
it is an important ☁☁however☂☂ ♥ IBM among othersis now participating fairly wholeheartedly
and in a very responsible way with the CCITT. And| believe that that tendency will increase and
that the computing industry as a wholewill ☂:ollaborate in this way, whichwill relieve, at least to
a large measure, the present concerns of PTT administrations, so that we can move towards a
more widespread availability of a comprehensive digital network.

In fact, the digital future, so far as telecommsis concerned, is nearer than you think. That
shows the network as at the end of 1978 of digital circuits available in this country. It is
less than 20 years since digital
transmission of signals over long
distances by pulse code modulation
first emerged from research labora-
tories into a practical proposition.
But overthe last 10 years practically
all the new growthin transmission
links in this country has beendigital
in character. It still represents only
a proportion of the total circuits
installed in the country, but you
can say now that there are no
urban areas and very few areas,
other than the thinly populated
rural areas, into which digital links
have not already penetrated. In this
regard weare well up among world
leaders. Therelative close spacing of cities in Britain and the high concentration of traffic in
these cities both favour a rapid build-up of digital PCM transmission.

BPO PCM Network at1978 (7000 Systems)

 
This is important because there has beena lot of presscriticism about the slow progress which
is being made withthe installation of the System X programme currently under development
between the Post Office and major British manufacturers. Some data processing users have
been fairly vocal on this subject by suggesting thatit is not until System X switching systems
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are well advanced, whichwill not be until the middle ☁80s, that there will be any possibility of adigital network in the United Kingdom.
This in fact showsthattheposition is quite different. Except in the most thinly populated areas,the possibility already exists of a digital connection, either directly or indirectly, to almost anyother area of the United Kingdom. This being so, those services that inherently can benefit froma digital network could do so well before we have a significant introduction of System Xswitching.
Evenin respect of those applications for which digital switching based on System X is required,most of the telephone lines ♥ and bydefinition this includes mostof our business users of com-munications ♥ are in thelarger cities. So, 85% ofall telephonecircuits are in the 17 largestcities in the country. It is in these major cities that the early System X installations willbe concentrated.

| have to mention, becauseit is a very hottopic at the moment, the questionofliberalisation. Afair numberof ripples have been cast into the pond bySir Keith Joseph☂s announcement ofthe degree ofliberalisation of thePost Office monopoly. It will beseenin very different ways by diffe- ☜LIBERALISATION ☁rent people. Perhaps within theshort-term thinking of the Post Of-fice Engineering unionsit will beSeen as an attack on job security.Among at least some manufactu-rers it will be seen as opening thedoor to a very profitable cream-skimming operation. Butit will cer-tainly make the management oftheuser of computing and data proces-sing services in the convergenceera much moredifficult. It will notbeeasier, it will be moredifficult.

 

It remains to be seen whatwill be the exact extent of the liberalisation. We do not yet have apolicy pronouncementonthis. It seems to me very probable thatit will fall short of the UnitedStates interconnect arrangement whereby almost anyone can compel Bell System to provide anetworktypeservice for terminals, with a relatively minimum ability on the part of Bell Systemto exclude terminals unless they are positively dangerousin the electrical sense. | think that wemaywell find that we get a more Cautious approach than this, probably coupled with somekind
There will be a lot of in-fighting during the timethat the liberalisation policy is being discussed. |fear that the would-be user of telecommunications services, whetherfor voice or data, will justhave to wait and see whatsort of packet of goods Buzby can deliver.
| believe that we do need some liberalisation, but it has to be the right sort. Users need to have awell-defined right of access to a digital universal network. In turn, this network has to be of highintegrity, impeccable performance and, above all, high reliability. The present endlesslyreplicated networksfor particular services ♥ telex, data, voice and so on ♥ only fragment the



| should like to conclude my remarks by asking whatwill be the position of our present experts
in the convergencefields. On the one hand wehave data processing managers, system experts,
management information services experts and so on, withrelatively little detailed knowledge
and perhapsrelatively little detailed appreciation either of telecommunications as a whole, or of
the short- and long-term impact of the digital telecommunications network of the future.
On the other hand, there are the dyed-in-the-wool telecomms men ♥ sometimes called
engineers, but for the most part more accurately called craftsmen. They have very little
knowledge of, and certainly no fundamental appreciation of the emergence of these entirely
new concepts in data processing.

Ignoring ♥ because they are not relevant to my argument ♥ considerations of the extent to
which data processing users will be served by new, cheap microcomputers on the one hand, or
large, central, database-oriented installations on the other ♥ | personally believe that both will
be needed and will coexist ♥ it is clear that we will have to move towards a massive use of
communication resources by computerusers.

If that were not enough, the office environmentitself will becomeincreasingly electronic. Some
large companies are already moving towards a total integration of information services, with
communication network services as a background for functions such as data processing,
electronic mail, inter-office messages, voice systems and so on. But the majority of
corporations, both small and large, have yet to grasp this nettle and attack the problem of how
to move towards the newstyle of business organisation.

| believe that at the momentonly a very small proportion of those companiesthatare looking at
integrated office systems organisationally havea sufficiently firm grasp of the communications
implications of the automated office concept. | know of only one significant statementin this
regard ♥ a particularly percipient manager whosaid that the only paper left in his building will
be in the washroom. Butthatis the implication that faces us.

In the few companies which are moving towards these integrated systems, a recent survey
shows that such companies see their local switching systems, their PABXs, as computers,
handling data, dealing with bits and bytes equally with voicetraffic. From this it follows that
these few companies are well aware of the significance of convergence, but they are in the
minority.
Most organisations treat their computer operations as by implication being associated with, or
part of, the finance function. Office copiers, typewriters, word processing and, aboveall, tele-
communications, report elsewhere in the administration of the company concerned. Typically,
no onepersonin most large companies hasa total overview of the significance of convergence
andits implications.

Putting it another way, as a member of a companyvitally interestedin this field, | want to know
whosigns the purchaserequisition for the converged system.

| have to expose oneother organisational problem, whichis notbasically to do with technology
butis a direct consequenceofit. It is that if we are to take full advantage of these new systems,
it will be essential for otherwise general managers and executivesto learn to use the system for
themselves. Otherwise, the new systems will suffer from the same detached remoteness
criticism as the old. Not to put too fine a point onit, executives and managers will have to
operate a keyboard for themselves. Indeed, some of you may have seen pictures in the press of
Des Pitcher, our telecomms chief executive who was recently interviewed on this topic, and
who commentedthat it was not so muchthat he minded learning to type, but that he minded
having to learn to spell!
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| leave you then with the dilemma: | have nosolution to it. Does the telecomms managerhavetobecome more sympathetic to data processing, or does the information services manager haveto learn about telecommunications? At present, the indisputable benefits of convergencewill belost because of this dichotomy.
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SESSION D

THE GROWING SIGNIFICANCE OF HUMAN
FACTORSIN SYSTEMS DESIGN

Ken Eason,
University of Technology, Loughborough

Following an early career as a chemist, Ken Eason graduated in psychology from Brunel
University in 1968. He is an associate member of the British Psychological Society and a
member of Council of the Ergonomics Society. He has specialised in occupational psychology
and ergonomics and, after a period with EMI Electronics Limited, he joined Loughborough
University in 1970 as Deputy Director of the newly formed Human Sciences and Advanced
Technology (HUSAT) Research Group. He is now a seniorlecturer in the Department of Human
Sciences and a member of the directorate of the research group. He has been active as
researcher, lecturer, and consultant on the subjects of the non-specialist☂s reaction to computer
use and the methods by which systems may be designed to accommodate the needsof their
users.
| feel rather put out to find that | am really the only academic here and, having spent enough
time with business audiences, | know what they tend to think about academics. Sothefirst
thing | should like to say is that | hope that we at Loughborough manageto adopt an outward-
looking philosophy and that what | have to saywill seem relevant to the kinds of problems that
you face now andwill be facing in the future.
By training | am a psychologist and an ergonomist. We have been concerned for the past 10
years or so with the consequencesof technological change for the people who will be affected
by it. We have been concerned notonly with doing research on those consequences, we have
also been concerned with the problems of how wepayattention to potential consequencesin
the process of designing systems.

Once upon a time, 10 years ago, human factors issues were given a polite interest. Everyone
said, ☜Yes, yes, they are very important.☝ They would listen to what we had to say, but they
tended to treat it as something of a gloss to be added to the system. Butif it clashed with
technological objectives or economic goals it tended somewhat to disappear.

| think that picture is changing. | can hardly pick up a newspaper or look at a television pro-
gramme these days without the social and human implications of the kind of technological
changethat weare considering here being made apparent to me. Many people noware claiming
that humanfactors are becominga crucial issue in successful technological change. | will make
no suchclaims,| will simply try to talk aboutthe kinds of implications that we have been con-
cerned about in the recent past and expect to be concerned aboutin the future, and the various
ways in which a managementservices department might be confronted by these issues and
would therefore have to cope with them.

First, | want to talk about why| think humanfactorsissues are becoming more important and to
summarise some of the influences of which no doubt many of you are already aware. And
secondly, what issues are there, what do we mean by humanfactors, whatdiversity of factors
are we considering? And thirdly, how to fit them into systems design and how, most
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importantly, doesit affect managementservices and whatdoesit do to the role of managementservices.

Let's start with the pressures for consideration of human factors. By humanfactors | mean anyissue relating to the people whowill use the system or whowill be affected by the system. Sowecanalso include the people whowill no longer be around when thesystem is introduced. | will not try The Challenge of Human Factorsto differentiate different sorts ofsystems, TP systems, word pro-cessing systems, communications♥ veri caSySteris all of them con erge 1. Why are they becoming important?Into one. Most of the systems havesimilar kinds of humanfactorsindi- 2. Whatissues do they cover?cations. There are different, speci- ' ;fic issues as well, but wewill just 3. How dotheyfit within systems designdeal with the general ones and how doesit affect Managementservices?

| think that what we can say aboutall these systemsis that they willOperate as man/machinesystems.|see a lot of TV programmes aboutrobotics and automation, but | amquite convinced that ♥ and every-body has been talking about users

 

Pressures for Consideration of Human Factors
 this morning ♥ there are stillpeople in there somewhere and giv- ;ing them a goodservice that they The new users Social changecap Cope with and USE seems to be Casual users Organisational consequences@ prime consideration that youallface. So we are talking about creat- Users with complex tasks Job lossing systems which are technologi- ee ;cal but have human components as Users witi iscretion Union awarenesswell. A ☜☁sociotechnical☂☂ system is Legislationthe in-vogue term for the designtarget of your systems.

a

eeeThe burden of the argumentthat|wantto put to youis essentially thatif we simply develop technological systems we will increasingly run into problems on thehuman, social and Organisational front. If we set out to design ☜☁sociotechnical☝☂ systems, whilewe may not avoid all the difficulties at least wewill deal with them head on and wecan copewith them and deal with them as we go. There are many waysin which technological systemscan go, in different forms, with more positive human and social implications than negative

Weare no longer just talking about people who are relatively full-time users of a technicalsystem. We are more and more dealing with casual users. | do notlike that term, it rather
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Thatwill affect the way that they perceive the system and how muchtheyare preparedto learn
about the system, and how willing they are to adaptto its usage. In one way, they becomeless
trainable. You cannot send a lot of these casual users away ontraining courses to learn to
operate systems, you may have to find other ways of getting them to work effectively with
systems. | am talking about managersandall kinds of other staff functions in organisations, and
indeed the public. Manyofus will be concerned with developing systems which havethe public
as end users.

Asecondandrelated point is that we are tendingalso to deal with users with quite complex and
unstructured tasks. | am thinking particularly of managerial environments. Before lunch,
someone mentioned that we will expect the future technologies one will expect to be used by
the managers themselvesdirectly, hands on. Well, they have complicated ♥ so theytell me ♥
unstructured, awkward, changing kinds of tasks, which meansthat we are trying to design
technologies which will support tasks. That means that we are designing systems where we
cannot be precise about what people will need from them. That is a quite difficult issue as well.

Thirdly, a very awkwardissue: a lot of these users have considerable discretion. It wasall very
well to design systems for users whosediscretion wasat the level of ☁Well, either you useit or
you leave our employ☂. Butit is quite another matter to design systemsfor users who,if they do
notlike the look of it, will find some other way of doing whatever they want to do. It is a much
tougher nut to crack, a much moredifficult target to reach. Users are likely to be much more
fickle and more able to vote with their feetif they do notlike the things that are being presented
to them. Many of you will probably have already tried putting various kinds of systems into
managerial environments and will have foundthatit is not quite as straightforward as someof
the textbooks would haveusbelieve.

So different kinds of users are entering the scene; more and more a wider range of users ♥ less
knowledgeable ♥ and our ability to train them is becomingless.
Ontopof all that, we have a different set of problems because of an increasing understanding
on the part of the unionsin particular, but on the part of people in general, that technological
change meansorganisational and social upheaval, social change of one kind or another. The
topic in the media at the momentis primarily the question of job loss, the question of how many
people will be needed to run these technological systems of the future. But there are many
otherkinds of issues as well of an organisational nature. | got hints this morning about various
kinds of political struggles, distinctions between departments that made sense once, and
perhapswill make muchless sensein the future. All those kindsof issues will be brought to the
fore by technological change.

There are issues of training, retraining, and other such topics whichall have a bearing here.
There is a growing union awarenessofall these issues. Indeed, some unions, and notably Clive
Jenkins and his friends, are claiming that they know and understand much more about the
coming technologies than do a lot of managements, and they are leading the way. They are
certainly leading the way towardscreating within the TUC a policy aboutthe rules that they will
put to management whenit comesto accepting technological change. So there are important
and powerful implications there for the role of the people whoare trying to introduce the
change.

Finally, | have included legislation here because weare increasingly living in a world where
governments legislate on matters that affect the implemvntation of technical change. In this
country we have various employee protection laws, health and safety laws and so on that are
relevant. What we do not have yet are the kinds of laws which a lot of other countries have
already implementedrelating to thingslike the privacy of information. Maybe wewill get these
one day.
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Particularly in Scandinavia, which | know quite well because | spentfive months there last year,
they have carried the business of legislation with respect to technological change very much
further. In Norway, for example, not only are there shop stewards to deal with but there are also
people called ☁☁data stewards☂, who are charged with the duties of looking after theunion end
of any technological change whenit is introduced. And organisations are required to involve the
data stewardsin the process of change.

| have not heard anything from Mrs Thatcheronthis kind of subject yet and it may be a long
time in coming, but these are the kind of backgroundfactors that could be there for the future.
All this meansthat on a variety of fronts the people whowill be affected by the systemsthat arebeing introducedarelikely to be muchless passive and much moredifficult to cope with and toserve well than hitherto, with a whole range of problems that they are now asking to beconsidered. If they are not asking now, they probably soonwill.
| want to go throughthe natureof these issues, to try to classify them for you. | have a problemhere in that most of my workis in this area ♥ in trying to classify and organisethe different sortsof issues and marshal the kinds of
information that is relevant to
them. But because of the theme of
the conference | do not want tospend too long on this area this
afternoon, | want to get on to the

The Needs and Problemsof the Computer User
 

Task needsroles of managementservices with
respect to those issues. So | will Support needscontent myself with offering you a .classification of the kinds of human BAetoaieee Of sefactors issues that will be import-
ant. | will be only too happyto elab-orate on this aspect in questionsafterwards if you should so wish.

Psychological and organisational consequences

 So | am asking the question: whatare the humanfactors issues? It istraditional in our field to talk about there being hardwareissues, software issues, organisationalissues and thingslike that. | will approachit in a different way and say, ☁If we have a potentialuser, what are his needs? What have we got to do for him if we are to get to the point where hehas a service he wantstouse,is willing to use and is capable of using? What have wegotto doto get to that point?☝ | have boiled that down to four different issues
Thefirst issueis called ☁☁task needs☂, which is an obvious one. Presumablyif the user has someuse for the information processing services that we are putting at his disposal, then he has aninformation handling task that he is undertaking, and he will be looking to the system to providefacilities: data, data manipulation facilities, communication facilities ♥ be it what theywill. Hewill be looking for something to serve his task.
The problem that we have is how do we determine, ahead of time, what thosetask needsare.How do webuild up the system in such a waythat in six months☂ time the man in department Xwill find that the system can handle the information that he wantsit to handle? That is no greatproblem when weasdesigners are in total control of the task environment, where we aredealing with somenicely constrained, clearly defined set of tasks in whichthe useris engaged,or where wecan have somecontrolin determining the nature of those tasks. But we are nowtalking about moving out into tasks which are unstructured and changeable, whereit is verydifficult to know what the needswill be in the future.



One of my concerns ♥ and | will cometo this later ♥ is techniques whereby one learns what
kinds of needs users have, what sort of task needs they will encounter, and techniques by
which we embodythose needs within the system. Techniques for task analysis and techniques
for involving users in accomplishing task analysis. Beyond that, of course, one has to be
concerned with the design of the technology such that it has the flexibility to cope with
changing needs, and perhapsevolving needsas well. One of my biggest fears is that we might
find, in introducing new forms of technology, that we start to constrain organisations to
handling those kinds of information that they handle now. Welive in a rapidly changing world.
The pace of change showsnosign of slackening, and people☂s needs will change rapidly. So
our systems have to beflexible to cope with that. These kinds of issues are very central to
getting systems accepted within many user environments.
Let us suppose that, by some piece of magic, we manageto provide the kindsoffacilities that
the users feel they want. Have we then answeredall their needs? Unfortunately not ♥ weare
only starting on the process. The next problemis that our users, almost by definition, are unso-
phisticated with respect to the technology which we are now employing. They will need
knowledge and skills. They will need to know whatthe technologyis capable of, whatit can do,
how it does it, and what they haveto doto getit to do it. And if the worst comesto the worst,
what they have to do to rescue themselves from the mess that they have got themselvesinto.
They will need to have those kinds of knowledge andskills at their fingertips. Where is that
knowledge going to come from?
Traditionally, we have worked throughtraining schemes. We take people away and wedevelop
their keystroke rates or whateverit might be. And we work through procedures manuals which
are at the elbow of the user so that he can look up what he has to do undercertain circum-
stances. Neither of those techniques has worked very well in the past, and they show evenless
likelihood of working muchin the future, as our users become moreintermittent and casual.
Wetalk more these days about ☜point of need☂☝☂ support, meaning that we must find ways of
giving the person the help that he needs; the skills that he needs and the knowledge that he
needs, at the point that he discovers that he needsit. Just to mention two strategies for that,
one is to develop in-system aids, the kinds of help facilities, programmed learning facilities,
explanatory error messages and so on, within systems. Wehaveonlyjust begun to touch on the
potential of computer-aided instruction as a meansof informingthe user of the facilities that he
hasat his disposalat the time that he needsit. That kind of avenue has taken greatstrides in the
past five or so years.

There is another avenue, which is to use human support techniques. | have noticed over the
past few years a great burgeoning in the numberofliaison staff, support staff of various kinds,
involved with the operation of technological systems. If you do not actually plan the develop-
mentof such roles with respect of systems, you oftenfind that they arise informally. When we
go looking at a new technological system, we usually also go looking for the ☜local experts☝ as
wecall them: thatis, the person near the end user to whom theuserturns for help wheneverhe
finds that he is in a position where he cannot cope. It seems a great strategy. The personis
local; he knows something about the task you are doing; and he maybehaslearned a bit more
about the system than you have. Heis accessible, which is a most important thing for most
users. The problem really is that the quality of his advice may not beall that special. Weoften
find thatit is useful for people creating systems to think about whotheir representatives will be
at the sharp end and concentrate on training and developing them. Make sure that the users
have somelocal supply of expertise near at hand for them. The designof the social system that
supports the technical in any operational system is a very important element, when your user
population is in a state of ignorance largely about the capability that you are putting at their
disposal.

A third point here is that we are dealing with a world in which users have expectations, and a lot
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of these expectationsrelate to ease of user issues. Obviously, when you answera task need you
do so by providing a set of procedures which the user can employ to gain the information that
he wants, communicate with whoever he wishes to, and so on. Someof those procedureswill
be new to him, and they will involve a considerable amount of effort on his part to adaptto.
Manyof the users that we meet seem to show a kind of what | can only describe as, implicit cost
benefit analysis technique when considering utilising a technological tool. By cost benefitanalysis in this instance | do not mean ☁☁How much money will it cost us and what do | get forit?☝ it is much more a cost benefit analysis in terms of, ☜Whatis the benefit to me of using thisas against other techniques | might use, including guessing and not using the information at all?Whatis the cost to mein terms of personal effort, personal learning, personal adaptation and,aboveall, personal time? How mucheffort have | got to put into mastering these devices?☝
These judgments tend to vary very much according to the potential that the userislikely to seefor the equipment, but they nevertheless play a considerable part in determining the degree towhich the user masters the equipment that is being placed at his disposal. So far as weareconcerned, it leads us into questions of how you design the interface for the equipment, for theman with the equipment,so thatit is natural to him, sothat it involves transparentinterfaces, sothat it is, aboveall, easy for him to use. | have used a lot of terms there which are the ones thatwe bandy around. Theyessentially tell us the target and whatit is we are aiming at. We arequite a long way awayfrom beingable to define exactly what those terms meaninall instances,but we do know a lot about the design of hardware, the layout of keyboards, the design ofdialogues for communicating between man and systems. We know

a

lot aboutthose kinds ofissues which can help design systems so that they are more acceptable to the user and he doesnotfind that he has to put a lot of his own effort intoit in order to makea startin utilising newequipment.
The kinds of issues that | have just been talking about apply very muchto casual, intermittentusers. If you have full-time users the problemsare often of a somewhatdifferent nature. There,it is often a matterofirritation, due to redundancy within the system that they meet a hundredor maybe more times a day when they do not needit. There is a very different set of principlesabout designing dialogues, for instance, for full-time users as opposedto casual users. It is anentirely different process.
Also, with full time users, a different set of issuesis arising, particularly because of union pres-sures, in the health and safety areas. | imagine that most of you have been aware of the concernabout visual display units causing eyestrain. There is a lot of hot air about this issue.Neverthelessit is one which people who are introducing visual display units into users environ-ments ♥ wherethe userswill be employing them quite a lot of the time ♥ can expect to beraised. Theseare issues that you will hear about. It is being usedas a bargaining counter by alotof unions now. Sothere are issues of that kind that especially relate to full-time users.

are likely to be problemsit will affect their behaviour and the waythat they receive the system.These issues cover so manydifferent topics that | havelisted some of them here just to indicatethe direction in which the problems might come.
| have divided theseinto job implications and Organisational implications. Obviously the onethatmost exercises the minds of employees andtheir unionsis the questionsof redundancy and jobloss due to any technological innovation. But there are other issues which can be equally diffi-cult. Skill change is a particularly important one. A lot of traditional skills are being devalued:
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things that people have built up and that have beentheirlivelihood for many years suddenly are
no longer necessary. There is the question of what newskills will be required and whatkinds of
procedures will be set up in order
that new skills can be acquired; andwhether it is the same people who Potential Implications of Technological Change
will use the new equipment as used Job implications Organisational implications
the old methods. | do not need to q °
remind you of the problems that Jobloss Work team changes
The Times has hadin these areas in ve i
the past year. ills change Demarcation between jobs

change

There are more subtle changes. Pacing and load changes Payment systems
Often, the introduction of new
technology means changes in the Greater formality Career progression

pacing and the load on employees; Jobsatisfaction Powerandinfluencedifferent kinds of demands being
made on them. Some people have
suggested that, far from being a
great boon to humanity that some
of us here mightfeel, electronic offices will simply be an environmentin whichall of the pacing
and controlling elements of assembly lines will be transferred from the blue collar worker to the
white collar worker. People do not look upon that prospect with any great joy.

Privacy of information
 

Greater formality. Most of the systems that weare talking about mean a lift from rather informal
methods into much more formal methods, which people often respond negatively to as well.
Whata lot of these things add up to are questions aboutthe nature of job satisfaction; whether
existing formsof job satisfaction are disappearing and whatis replacing them. Will there be any
kind of job satisfaction remaining? There is one set of issues there.

Organisationally, there are wider issues. Work team changes. | have deliberately put in
somethingfairly subtle that may not seem very important. Introducing technology may break up
existing social relationships. Thereis a lot of talk about operating from offices in your own home
rather than being in a work setting. One of the things that that will do is to disrupt all those
relationships that you enjoy, or otherwise, with your colleagues.

Demarcation between jobs change. Another thing in which unions are very interested is where
their preciously-protected demarcation lines go to in the future, as technology comesalong and
disrupts the whole structure of relationships. That can be a very important sticking ground.
Again, The Timesis a very important reminderof that.

Payment systems. You can expect people who accept any kind of change to ask what happens
to the payment systems,and there can always be a ☜buying off☝ processinvolvedin introducing
technological change.
Other strange things happen, suchas if you have been treasuring a particular kind of career pro-
gression in an organisation and, all of a sudden, it is not there any more. That can have nasty
effects upon your feelings of security and vulnerability within an organisation. Power and
influence. Privacy of information. All these things play their part.

What | would say aboutall of these factorsis thatit is not a feature of every single system that
you have to be concerned with all of these issues. The problem is to identify which oneswill be
important with respect to the systems that you are considering introducing.

The other point aboutit all is that the nature of the effect is not inevitable. There has been a
great deal of research ♥ lot of it completely wasted ♥ trying to show that computer systems
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in all their different forms have universal effects; that they lead to loss of jobs or whatever. What
those studies do show is that some systems lead to greater employment, somelead to less,
some lead to moreskill being required, somelead to lessskill being required, somelead to job
enrichment, somelead in the opposite direction.

Further than that, it suggests that when youare in the process of formulating the system there
is quite a lot that you can do to organise a system and the way thatit will beimplemented, in
such a wayas to take accountof these factors and, if possible, to have positive effects rather
than negative effects. It is not universally easy to do, but there isa lot moreflexibility in the
design of systems, and particularly in the way that the system is coupled to the manning
structure of the organisation. Thereis a lot that can be donethereto ease the path of implemen-
tation. It is taking commandof that part of systems design that is most important for getting
technological change implemented smoothly and effectively.
That is a very quick run-through of the range of factors that we are considering. | should likeyou to note that it runs from what kind of keyboard you use and where you put the specialfunction keys, and what contrast there is in the visual display itself, right the way through toquestionsof job satisfaction and organisational change. Asfar as the useris concerned, all ofthose points may be important to him in the way that he responds to the system.
It means that all of that lot needs to be on the mindsof the people who are concerned withimplementing the system. | want to go on to talk about how, within a systems design process,one takes accountof these issues.
| suppose the obviousthing to dois to take the systems design team and appoint somebody tofind out about humanfactors issues and to develop skills and competence with respecttoit.That would be the way in which we would handle most new issues that arise in a systemsdesign process. We may even take on a specialist in human factors issues.
Well, that is one route. There is another route which is being peddled, particularly inScandinavia, which shows a completely different approach. It is an approachthat says, ☁Thepeople whowill be affected by this have a right to a say in the systems design process.☝In itsmore extreme forms, they not only have the right, they have the total right; that is, thetechnologist fades into the backgroundas a kind of supplier whois told what is wanted and hegets on and providesit. | have heard these views put very vigorously in Scandinavia, sometimeson the part of user management, sometimes on the part of unions. Soit is not as though itisjust one groupthatis claiming the right to run the show,it can be manydifferent groups.InAmerica, they use a term ☜stakeholders☂☂, meaning that any system being introduced affects thelives of quite a variety of people, and they are to be regarded as the ☜stakeholders☝ with respectto systems development. The argument then runs that each stakeholder has someright to beinvolved in the design process. | might also add that the technologists involved are perhapsalsoconsidered to be stakeholdersin this, so they do not lose out entirely.
How are we supposed toresolve such a dilemma? Here wehave an approach which says thatthe existing technologist, the technological base, will be responsbile for introducing the system,and will take on the humanfactors issues as well, as against a complete takeover bid in whichthe system will be designed by the users themselves. How can weresolve that kind of issue?
My approach tothis is to say that it is very much too simple to split it into that kind ofpolarisation. What we needis a moredifferentiated view, onethat takes accountofthe differentkinds of human factors that | have just mentioned, because those different factors needdifferent kinds of treatment.It is appropriate for a management services departmentto take ondifferent kinds of roles with respectto the different sorts of humanfactors issues.
| have attemptedin this slide to talk about some of the potential roles that can be taken with



respect to humanfactors issues. | have taken five design issues and asked myself what would
be an appropriate breakdownofroles betweenthe users and the designers. This is highly simpli-
fied and would very much dependon the type of system and thekind of organisational climate
into which it is going. | can think of nothing morestupid than trying to go forfull-scale partici-
pative design withall the users in a
climate where users have never ex-
 perienced any kind of involvement Rolesiin| HumanibactorsiDesion

with anything before. They will be Design issue User Designer
overwhelmed byit, and everybodywill be thoroughly confused. But 1. Analysis of tasks Informant Analyst
where there is an expectation of 2. Construction of system Expert
involvement it is very dangerous to support tasks
notto try to create it in some way. 3. Interface and support design Tester Expert

Here are someideas on this front. 4. Work organisation design Participant/ Advisor/
First, what do we do about the Negotiator Resource
analysis of tasks? What do we do ,
about learning the nature of the 5. Organisational consequences Participant/  Advisor/

Negotiator Resourcetask environment which the system
is supposed to support? Here | have
put the designerin the role of ana-
lyst trying to find out, trying to understand that task environment. And | have put the userin the
role of informant, the person whotells. There is a long history of problemsin this area which
suggests to me that the thing that you cannot dois to leave it for the userto tell you exactly
whatis what. He has usually been so busy doing the job that he has had no time to stand back
and considerit in any kind of systematic way that would give you a coherent account to work
from.

 

Similarly, it is very dangerous if the analyst makes assumptions aboutit, particularly if it is
unstructured and changing. We need somekind of dialogue between the designer and the user
whichwill lead to an understanding of what can be established and what cannotbe established,
because what cannot be established is a demandforflexibility in the system.
One of myinterests is in the design of techniques whereby analysts can approach users and
support them and help them to work throughthe nature of their jobs, to express to the designer
the information that he needs, before he goes away and decides what the system will do. That
particular issue seems to me an important and

a

difficult one to work on.

The secondissue is the construction of a system to support the tasks, what you mightcall the
heart of the matter as far as the technological design is concerned. | have said that most users
see norole for themselves in that whatever. These are technological matters, to be fought out
between the managementservices people on behalf of the organisation and the suppliers ♥ the
sort of battle that we were talking about this morning. So| have said that the designerhereis in
the role of expert. | use the term ☁expert☂ in a specific way, to mean you have a person who has
the knowledgeavailable to provide the answer without going further. You maygofurther into
textbooks and ask other experts and so on, but you do not have to go back to the userin this
particular area.
Thethird part, the interface and support design, | have put the designer in the role of expert
here, in the sense thatthere is information that he can be provided with which will enable him to
design interfaces that are easy to use, that are efficient and acceptable, and that embody the
right kind of support techniques for the user, and so on.

However, | haveputthe userin the role of ☜☁tester☂☂ ♥ you mightcall it ☜evaluator☝. What | am
suggesting hereis that there is a lot of room for the development of early pilot schemes, trials, in
the design of future systems; a lot of room for developing a quick, probably rough-and-ready
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version of the system to which the users can respond. Thegreatest difficulty that the users have
is seeing whatit is these technological boys are talking about. You do not meet many users who
can interpret flow charts, they are much better at responding to real terminals, with real things
coming up on screens. What you wantto be ableto dois to put things up there and then have
them knock them down, before you have tied yourself downtoit for life. Users can work very
readily in that kind of environment. One of the great benefits of getting cheap computing
aroundis that it ought to be possible for us to run many moretrials and evaluativeefforts before
wegoforfull-scale decisions. It is another area in which weare very keen on working, in helping
people to educate the users through presenting things to them early in the design processforthem to react to. The designers learn, and particularly the users learn.
This approach has a number of advantages. Oneis that you are halfway through the trainingproblem then anyway. Secondly, the users feel that they are making a real contribution to thedesign of the system. Thirdly, that meansthatit is becoming ☁☁their☂☂ system rather than ☜your☝system, right from the word go. These issues seem to me to be very important.
Four and five are moving outwards from the technological system into the social and organ-isational consequencesof the system. Work organisation. Who does whatjobs. How tasks aredivided between the jobs, on into organisational consequences. The job loss issue, theretraining issue, the relationships between departments issues, and so on, moving outwardsfrom there.

This is an area where mosttechnical people would not claim to have any special expertise toapply, and where they would probably be happyif the user showed someinclination to sort outa lot of these thingsfor himself. It is the area in which we hear most aboutparticipative design.A lot of the things that | was hearing about in Scandinavia are not really about users dealingwith number 2 on thatlist, they are about users dealing with numbers 4 and 5, or ratheremployees and user management together working out these issues. | am sure that manytechnical people would be very happyif they were able to say, ☁Here is the system we havedesigned. They are your problems, you sort them out☂☂, and thenretire into the background.
Unfortunately,it is not as easy as that because we need to be talking about these issues beforethe system is implemented. We need the designers in some kind of advisory, supportive,resource kind of role in order to explain what the system is capable of, what sort of flexibilitythere is. This is one of the traps: the assumptionthatif the system is there it must be used in acertain way. Thereare oftenlots of flexibilities and choices whichin the user environment theusers ought to be debating and considering alternative ways of operating it. At a reallyadvanced stage, one ought to have that debate going on simultaneously with the systemsdesign process, so that information can be fed backwards and forwards betweenthe twosides.Wedo not see muchof that at the moment. It is pretty much a case of designing a technicalsystem, and the organisation then accommodates to it, Or perhaps rejects the system as aforeign matter entering its structure.
So | have put the designerin an advisory, resourcerole here, supporting the negotiations of theusers to sort out these matters. It seems to methatit is not a case here of the managementservices department making these kind of decisions.It is equally not a matterof their saying, ☜☁lwill stand out of this, the user can doit.☂☝ There is a need to supportthat kind of process.In thiscountrycertainly, there is not only a need to supportthis, there is also a needtoinitiate it, get itmoving, and getit started, because often otherwiseit does not occur.
| want to try to summarise that by saying that asfaras| can see humanfactors issues can behandled from within the managementservices domain in two ways. Oneis by establishing anexpert or a number of experts on it. Maybe weall become experts in it to a degree, to anappreciation level degree. That kind of approachtoit involves learning about the hardware andthe software issues, the way in which onethinks about the environmentof the system, the way

 

 



in which one does workstation analysis, and topics suchasthis. | am happy to say that we are
beginning to get more widely disseminated information on this score. Books are appearing.
Tom Stewart, who is now with Butler Cox, having spent a number of years with us at
Loughborough University, has recently co-authored a book called the VDT Manual, which sets
down a lot of the information on just this kind of topic, on all of the issues relating to the
establishment of visual display terminals within a user environment. It also has current know-
ledge onthis visual eyestrain problem. So there is material appearing which will be available to
managementservices staff to handle these topics. | might also point out that we spend a lot of
time at Loughborough generating graduatesto fill that kind of bill. So, if you need any
ergonomists just let me know.
That is the expert role. The otherrole is rather more difficult to define. It is to be an advisor, to
be a supporter, to be a facilitator, to be a kind of catalyst to the whole of the user environment
to get them to understand what the technological change meansandto take the choices open
to them on the process of introducing the change. To determine what they want. At a
managerial level what sort of organisation do they want to run? It can have profoundeffects
on that.
At a joblevel there are issues about who doesthe work, howit is shared, whatsort of skills will
be required. The unions need to sort themselves out with respect to these issues as well. It is
not enough to stand back and let that happen. We need people around whocanfacilitate the
discussion and who can act as resourcesin bringing what information and research thereis to
bear on those issues. What| wouldlike to see is a growth in people within managementservices
departments who havethat kind of brief.

| think that naturally we will get people who are the experts on the interface issues. | do not
think that we quite so naturally arrive at the kindoffacilitator role. A lot of systems analystsfind
themselves playing the role, not because they have beentrained to doit, but because they find
that it is necessary. A lot of users generate people whoare the main liaisons with the technical
staff, who also find themselves playing these kinds of roles, usually in an unsupported,
untrained way.

Travelling around the country,talking to different kinds of audiences,| find that many peoplefit
the kind of specification that | am outlining, and they are desperately in need of help, because
they are having to makeit up as they go along. Well, thereis quite a literature. Unfortunately,it
is a heavily jargon-laden literature, as you can probably tell from the words that | used to
describeit: facilitators, catalysts, and so on. It is ratherdifficult literature, but it is one which,
with help, one can bring to bear to help people engaged in that kind of process. We are
beginning to worry about how to help withthe training of that kind of person.
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SESSION E

INTRODUCING OFFICE
AUTOMATION ♥ THE ROLE OF
MANAGEMENT SERVICES

Michael Zisman,
Integrated Technologies,Inc.

Dr Zismanis a co-founder and the president of Integrated Technologies, Inc. He consults with abroad rangeofclients in the planning, analysis, design and implementation ofoffice informationsystems and productofferings for the office automation marketplace.
Dr Zisman was previously a memberofthe faculty at the Massachusetts Institute of Technologywhere he wasanassistant professor ofmanagementat the Sloan School of Managementand amemberofthe laboratory for computer science. He conducted courses in both the technicaland the managementissues related to managementinformation systems and decision-supportsystems, and was co-principal investigator of a major sponsored research contract in officeautomation. He is presently on leave from the Faculty of MIT.
Before serving in these academic positions, Dr Zisman was an active practitioner in the MISfield. He spent several years in managementand technical positions in the MIS department atthe University of Pennsylvania, and his last position there was as the director of thatdepartment.
| am going to start by giving you my definition of office automation and then | should like tocontinue by talking about how office automation might evolve, because | think thatit will be arelatively long evolution and not a revolution. And lastly, | wouldlike to spend a good deal oftime talking about the role of managementservices in office automation.
| feel some responsibility to start by giving you mybias. | am oneof you.| spent several yearsmanaging a large databaseinstallation in the United States before getting into this area, and so |have somestrong feelings about where office automation does, and does not,fit.
Let me start by defining office automation. | am an engineer and| like to take things apart,taking them onepiece at a time. Most people look at office automation and focus on the word☜automation☂☂, because thatis rather glamorous. But more important in some senseis the word☜office☂☂. It sounds rather trite, but | would Suggest that wereally know preciouslittle aboutwhatan office is. That is one of the major problemsin office automation: figuring out what weare trying to automate.
Somedefinitions of an office. If you ask a young child what an office is, he will probablyrespond with, ☁☁That☂s where Daddy goes every day☂☂, or ☜That's where Mummy goes everyday.☝ That is not a very satisfying definition. It answersthe ☜where☝ and not the ☜what☝. Evenmore worrisomeis the fact that the same answer applies to the question: ☜What is the men☂sroom?☝☂. So that is not too good.
The definition offered by a furniture manufacturerin the United States ♥ Herman Miller ♥ isthat an office is a place for abstracting transactions, which| like. It actually says in a few wordswhat wedoin offices. We movelots of Papers around whichtypically represent other real-worldentities.



The most standard definition of an office is that it is a communicationsfacility. That is partially
true, yet most of the time when | am askedto talk to managers in companies, thefirst rule is,
☜1 et☂s get the hell out of the office
so that we can get away from the
 telephones,☝☂ and we end up meet- What is anoffice?

ing in roomslike this, more often
than not.
Probably the most important as-
pect of an office that weall have to @ Where daddy goes everyday☂
keep in mind is that an office is an @ ☁A placefortransacting abstractions☂
overhead. Noneofus are in compa- @ A communications facility
nies that have it as an objective to @ Overhead
have offices. An office is some-
thing that we need, not something
we want. Anoffice really is an over-
head.  
There is a story about the Stanley
Tool Companyin the United States. It is probably not true, but the point is valid. There was a
meeting of the general management group of the Stanley Tool Company which makes, among
other things, DIY powertools. The managerofthe electric drill programme was giving his
performancestatistics and was very happy. He wasciting increasing sales of homedrills,
increasing market share, very good penetration. They knew what the competition was doing
and everything looked very rosy indeed. The president of the company was there and was
appearing more and more annoyed. Finally, the sales manager asked the president, ☜☜You ought
to be happy and you seem sad: what is the problem?☝ The president said, ☜☁We have some
serious problems here, nobody wants our drills.☝ The sales manager, needless to say, did not
take to that too kindly. He said, ☜Everybody wantsourdrills," and went through his standard
pitch again. The presidentsaid, ☁You'velost the point. Nobody wantsdrills: people want holes.
Whentheycanfind a wayto havetheir holes withoutourdrills, we're going to have a problem.☝

Whatis automation? Automation is a word that weusetooliberally in our field today. To me,
automation is two things, and they are bothverydifferent. One is using machinesto do things.
To putit in its rawest terms,it is replacing people with machines. This is what we often doin
factories. This is what had led to dramatic productivity improvementsin factories over the last
10 or 15 years. More often than not, automation implies using machines to help people to do
things; that is not replacing people with machines but giving people tools to help them do
things.
Computers havea place in both of those things. Computers can perform tasks whichare well
understood and well structured. When we automated payroll systems we did not provide tools
to help payroll clerks compute payrolls, we did it for them. On the other hand, computers can
providetools to help people solve unstructured problems. We do not use computers to design
automobiles, we use computers to provide very good tools to help designers design
automobiles because wereally do not know howto dothat.

Whatis office automation? Most importantly,it is an evolving definition. The office of the future
will always be the office of the future. There will always be a better tomorrow. That is
something that we accept. Because of that, office automation is very much anelusive goal.
Therewill always be a better and cheaper technology sometimein the future. Office automation
is not a product,it is a process. It is not a destination, itis a journey. Too manyof uslose sight
of that. Office automation is not really a new term, although it has attracted a great deal of
attention in the pastfourorfive years in the United States. Office automationis not a new term,
it dates back manyyears. In fact there are many referencesto office automation backasfar as
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1965. At that time, office automation was what we call now data processing, so by thatdefinition everyone in this room is probably very experiencedin the area of office automation.
Office automation is any use of
computers in offices for highly-
 

structured applications. There was pB6es1970
a book written here in England, in
1968, entitled The Social Impact of
Office Automation. \t is a title that i Anyuse of computers in offices for
has a great deal of import today, highly structured, high volumealthough it was written 11 years data processing - EDP!ago. At that time andin that book,
office automation meantthings like @ Payrollpayroll, inventory control, and pur- @ General Ledgerchasing; that is, it was any use of
computersin offices. In fact, | thinkthatthe strict definition of the term
applied more then than it doesnow, because when wetended to
automate systems in those times,we were attemptingto achievefairly massive reductions in labour. We used the computertrulyto automate functions. | go back to my example of payroll. We really automated the entirepayroll process. Wedid not support peoplein doing that function, we replaced lots of clerks andhad them doing otherthings.

 

Then we cameacrossthis thing called the ☜paperless office☂ which

|

call the ☜paperless officedream☂☂. Our industry ♥ and | certainly include myself in that ♥ isa very immature one, and weall tend to actlike children at times.We often pursue objectives be-cause someoneraised a challenge 1970-76 Thepaperless office (dream)!without ever giving any thought towhetherit was a very wise thing todo. The idea of the totally integra-ted management information sys- @ Address tasks related to information transfertem wassuch a pipe dream,and | @ word processingthink that the paperless office Helectronic maildream is also. It is not clear to me B electronicfilingthat a totally paperless office is B reprographicssomething that wereally should be i Focus on text managementsetting our sights on, because |suspect wewill be disappointed.
 Wewill certainly have offices withlots less paper, but there will bemore paperthanthat just found in the men☂s room, | am sure. There will be less paper, but therewill be paper. One implication is that what remains on paperwill be driven to much higherquality levels, both in content and in appearance. This paperless office dream conceptreallyaddressed tasksrelated to information transfer and communications. How do| get informationfrom meto you? Theinformationis at task level; it is related to transmission media. That impliesa focus on text management. An emphasis on word processing, electronic mail, electronicfiling, reprographics and so on. To most people this is the electronic office and officeautomation. That is not what office automation is to me.

Oneof the problems with that is that it focuses on only part of the process. If we look at thewhole information transfer process, we have a producer, a channel, and a consumer. Thatrather myopic view of office automation tends to focus on the channel. It is the



communications view of the electronic office. It does not focus on the producer. If you think
back to the chart that Tony Gunton showed this morning, where he had office automation
consisting of communications sup-
port and decision support, this is
saying the same thing in some iiheibaerdess|officel{dieam)|
sense; that this stage of office
automation focuses on the com-
munications portion. It does not
help me, as the producerof infor-
mation, very much. It helps you, Information Information Information
perhaps, as the consumer, little SEES ees process
bit in terms of filing and retrieval,
but it does not help you from a Aenea
knowledge standpoint, from a
more information processing stand-
point.

 

  

Producer  Consume!
       
 We are entering another stage,

something that | would call a more
holistic view of office systems, where the emphasis is in two places. Oneis as before, using the
technology to support the information. But even more importantly to me, it is supporting
the underlying processes which
produce and consumethat infor-
mation, and truly automating office 1977-? Holistic view ofoffice systems:
functions where possible. As you
will see throughoutthis talk, | be- @ Use of technology to support the information
lieve that we must think very hard flow and underlying processes which produce
about what we mean by automa- and consumethe information
pony and perhaps TS refine our @ Truly automate functions where possibledefinition.
There are office processes that can information information information
be automated. There was a study process ♥ transfer ~+~=~=S«=~mFOCUS
done by a large manufacturer just a
few years ago, which estimated
that about 40% of office proce-
dures were subject to automation. |
will return to that in a few minutes.
| think that we move towards a broader and more global view of office automation. It is not
strictly information transfer, it is not the magic network but focuses much more on the man or
womansitting at that terminal and whatheorsheis going to do.

 Office Automation
 

With that, let me offer this definition: office automation is simply the utilisation of computer
systemsin offices to enhanceeffectiveness and productivity.It is a very simple definition. It isa
global definition. It is sufficiently content-free that it should not offend anybody.| also am an
academic. | have had lots of practice at saying content-free things.

Some people are offended by that. They say, ☁Why do computers have to be part of the
automatedoffice?☂☂. | think that in an age where most of us wear more than one computer and
offices are everywheretheywill certainly be in the office. So | think that is a definition that we
can all accept.
Let me spend a few minutestalking about the path that | see our following as we go towards the
automated office. | think that you will be able to relate to it, because | suspect that we will
follow very much the same path that we havein the evolution of data processing systems. In
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termsof function, mostofusstart in the office world with word processing. That is where many
companies are today. We tend to evolve from that into what we can call disjointed office
automation applications. We are
going after lots of different things a
that represent targets of oppor- A definition
tunity to us, without a large mea-
sure towards integration, often Abecause we do not havethe tools Office automationis the utilization of
to integrate them, not because we computer based systems to enhance the

- effectiveness and productivity of personnel
do not want to integrate them. working in an operational or administrativeEventually, there is enough pres- office
sure to force usto integrate. | have
believed for a long time that one of Bi simplethe major challengesofoffice auto- MB globalA Se 2 Bf inoffensimation is integration. To me that 0 memeans more functional integration
than technological integration.
 

Lastly, we reach a stage of process
automation and processre-design; thatis, office automation gives us the opportunity to designour organisations and processes differently. That does not mean that wewill. Unfortunately,many of us will think that because
wehavethe opportunity, we must.That is what | mean by immaturity. Evolution towards the Automated Office
It means that we havethe opportu-
nity to evaluate alternative designs,
particularly in the organisational
area, and also the opportunity to Word processingautomate someoffice procedures. Bao : toe torDisjointed office automation applications
That might sound familiar to many
of you. It follows very much thestage hypothesis put forth by Process automation and process re-design
Nolan, which you will hear abouttomorrow.It talks about the evolu-
tion of computers in general, par-
ticularly business applicationsin or-ganisations. To me office autom-
tion is not fundamentally different. It is another applications area of computers; no doubt amajor applications area, but | think that it is an applications area of computing systems and weoughtto beable to learn a lot by what has already happened.

Integrated office systems

 

If we lookattheinitiation stage, as Nolan calls it, and apply that to office automation, we tendto see technological opportunities for increased productivity that is technology driven. Thebread-and-butter application that Nolan talks about in this case is word processing, textprocessing. The goal is the moreefficient production of paper. Notice that most of the thingsthat we talk about todayin the area of office automation are the antithesis of the Paperlessoffice. Word processing systems exist by and large for the moreefficient production of paper.Even wordprocessing systems that have communications facilities, where one might arguethatthere is no need to use paper but you have the Opportunity for electronic transmission, aprecious small percentage of those machines are actually used for communication.
| often describe facsimile machines as paper reproductive organs. You put a sheetof paperinone end and, fourto six minutes later, you get a sheet of Paperoutof the other end. Itisa verylow gestation period. Copying machines are tremendous reproductive organs for paper, much
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to the pleasure of Xerox and some other companies. It is not clear that the rest of us benefit
as much.
The second stage, which | think
 

: i Initiationmany companies are in now,in
what most people call office auto-
mation, ought to be called office
mechanisation, because what we e Technologicalopportunities for
are really doing is mechanising of- increased proguctity
fices. We tendto see the rapid de- @ Text processing is bread and butter
velopmentoflots of different tools. application ♥+word processing
Very importantly, we take a task c
orientation but not a processorien- SeeaeeeeeeeneD: ae
tation. By that | mean that most oubeeet
people, in fact almost all of us,
when wethink of office automa-
tion, walk into an individual's office
and look at the things in an office
and say, ☁Gee, | can do that better
with a computer.☂ We look at the typewriter and say,☁| can do that better with a computer☂.
We look at the file cabinet and say, ☁| can do that better with a computer.☝ Now weare
looking at the telephone and say-
ing, ☁| think | can do that betterwith a computer,☝ and we say the Expansion: Office mechanization
same about the ☜☁in☂☂ box and the
☜out☝ box. Then weturn round and
walk out without ever saying
hello☝ to the fellow sitting behind @ Rapid developmentof disjointed toolsthe desk. ® Taskorientation but not processorientation

- @ Emphasis on merchandizing devices
Manyof you will have had the same H Exploitation of existing technology
experience of looking at detailed H@ Task substitution
☜office studies☂ as | have had,
where, after reading a 20-or-30
page paper, | cannottell you what
business that particular organisa-
tion is in. All my training tells me
there is something wrong there. |
can tell you how often the secretary backspaced. | might not be able to tell you that the
documentthat she is typing and on which she had to backspace 20 times just came out ofa
computer, two floors below her. It is a very microlevel. A lot of this came out of the early word
processing studies ♥ a very low tasklevel.

 

 

 

The emphasis is on merchandising devices, selling devices; very technology driven. It is very
clear to me that today office automation is vendordriven. People like to argue thatin factit is
driven by users. | say, ☁Gee, | wish it was,but| really don☂t thinkit is.☝ It is very much vendor
driven, and wearetrying to exploit existing technology. We hear the phraseall the time, ☜☜The
technologyfor the office of the future is here today.☝ A reasonable question to askis: ☁Then
whyisn☂t the office of the future here today?☝It is true that a lot of technologyis here.

The best way to characterise this stage is to use a term that is used frequently in the innovation
literature, ☁task substitution☂☂. | find the whole area of innovation, particularly technological
innovation, fascinating. Most of us would agree that office automation, electronic office
systems,is an instance of technological innovation. That has been studied quite a bit. Although
there is a lot of disagreement about how you motivate people to be innovative, and how you



foster environments for innovation, one thing that most people agree onis that there are two
very distinct stages in any innovation.

The first stage is what has been called task substitution, in which we tend to assimilate anew
technology, to use the same things that we were doing before, but to do them moreefficiently.
Webring in a technology and we useit, but we use it in the context of our present task
environment. We tend to do things moreefficiently. The emphasis is on ☁☁How can | usethisdevice to do what | was doing before, but moreefficiently?☝ It is only after we have becomecomfortable with that that we begin to realise the things that we can do with that technology
that we simply could not dobefore. It is not a question of doing something moreefficiently. Westart to recognise whole new worlds open to us. Weare not very good atpredicting them. Wedo not know whatthey are and someof the implications are almost impossible to predict. Forexample,it is often said in the United States that it was the innovation of the automobile andthe refrigerator that led to the suburbs: you could get there and keep your food cold. No onepredicted that, but when youthink aboutit, it is those innovations that made suburbs possibleand, what weare nowfinding in the United States, the negative implications of that.
Whenthe automobile wasfirst built we called it the ☜☁horseless carriage☝. It was like what wehad before butit did not have a horse. Then werealised that we could drive that horselesscarriage a lot further. That is an issue to which we must pay attention in office automation.Almost all of the applications that we talk about today are task substitution. We talk about theelectronic desk,the electronic office, and the paperlessoffice; but we always go backto analysethe things that we have today. How can we do things as we do them today, but do them moreefficiently? | would suggest that we simply do not know whatthis technologywill allow us to doin many cases. The only thing that we can be sureofis that we cannotbesure.
People talk quite a lot about the local communications network. That is a good way of exempli-fying the stage of mechanisation where we have a network, perhapsanintelligent network,and wecanattach lots of different
devicesto it and do lotsofdifferent
 

things with it. That is a very good Localoffice system network
objective. Non- Integrated Supportimpactprinter function workstation

professional workstation       
However, if we are not careful,
what we end upwith is a very con-
fused user, because we are pre-
senting to him lots of different tools Data processingon this network that do not hang systemtogethervery well. Weare starting
to see that already in some systems♥ very inconsistent user inter-
faces. You are in one environment Photocomposition COMand you type a question mark and Database machine system unityou get three pages ofvery nicely
formatted text, telling you what
you can do next. You switch to another program, type a question mark, and it comes backsaying, ☁Illegal command☝. First, there is no law that | know of that saysthatit is illegal:second, it is very inconsistent.

Local network
voice, data, video  Local n

      

Gateway node(s) 

 

| do not meanto put this approval down. The mechanisedoffice will have somepositive impacts.|do notthink thatit will meet the sorts of productivity criteria that people, at least in the UnitedStates, have beentalking about.In talkslike this in the States, there is an argumentthat goessomethinglike the following: ☁☁Do you realise that productivity improvement in a factory hasgone up 80% or 90% in the past 10 years, whereas productivity improvementsin the office havebeen limited to about 4% in the same period? Do you realise that average capitalisation in



the factory has been about $25,000 and averagecapitalisation in the office has been about
$4,000. Therefore, if we invest $21,000 in each and every office worker, we will improve
productivity by 86%☂. | do not
believe that. | do not think that you
ought to believe that. Unfortu-
nately, CEOs of lots of offices are
hearing that, andit will be another
case of unmanaged expectations.
The one thing that wefail at most
as an industry is not managing ex-
pectations. We comeacross a new
tool and wetendtobelieve that,if

User confusion!

Calendar
Management

Electronic
pee filing  

Word= ;processing
weonly had that one technology,it
would solve all the problems that
we now have. Weneverreally solve
problemsin this world, we trade in
problems. Wetrade in one set of
problems for another. Sometimes
we comeout on the long endof the
stick and sometimes on the short end. Hopefully, more often than not, we come out marginally
winners.

   

 

Other tools as Electronic mail

 

This environment of a mechanised office has some implications that | shouldlike to relate to
you. | live in such a mechanised environment. | am in a firm now that is geographically distri-
buted. We communicate regularly using electronic mail systems, text processing systems. We
have used electronic mail systems for a numberof years. | should like to relate a couple of
experiences which | think shed somelight on what you can do in such an environment, both on
the positive side and on the negative side.

Oneof the paradoxes of the electronic environmentis that it both speeds things up andit can
slow them down,both in a positive sense. | can give you examples. In all of our consulting
engagements weputall of our clients on to our electronic mail system, for two reasons. Oneis
that we believe in it and wefind it much easier to communicate with people that way than over
the telephone. Second, it is obviously a good experience for the client. A few weeks ago, we
had a situation where a client who had beenusingour electronic mail system for some time, had
become usedto it and was communicating very regularly, found out late one afternoonthat he
had to attend a meeting the next morning at 8.30. He wanted my comments about the subject
of this meeting. He sent me a message at 5 p.m. ☁Dear Mike, | have a meeting at 8.30 tomorrow
morning on such and such a subject. | should like to have your comments. Could you please
give me your comments on these three things?☝

| have a terminal at home and normally, at some timein the evening, | would log on, see my mail
and respondtoit. It turned out that | was not at homethat night and did not dothat. This fellow
came back at 8 o☂clock the next morning, logged on, wentto read his mail box to see the pearls
of wisdomthat | had laid upon him and, unfortunately, there were none. He was mad. Here is a
situation where a person sends a message at 5 in the afternoon and expects a response at
8 o'clock the next morning. He sent me a messageat 8.30, saying ☜Gee, what's going on here?
You're not supporting me.☝ Thereis a real lesson to be learned here. These sorts of systems can
really increase the metabolism of the organisation. It changes work environments. It has the
potential of changing the boundaries. Today we have fairly definite ideas about where and
when we work. We workat the office, during 9 to 5, say. In an automated environment the
office is always with you, it is just a wire away. Onthe positive side it can really increase the
metabolism of the organisation.
Wehad a situation where we werecalledin very late to make a proposal to an organisation for
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a study that we wanted to do very much. We had anexperience that | suspect everyone here
has gone through. Wewerecalled in at 2in the afternoon; the problem wasdescribed to us and
we had a chance to respond about how we might approach such a problem. The potential
client said, ☁☁Welike what you're saying. Mike, we want you to go back and give this a lot of
thought, becauseit is very important to us. We wantyouto write a proposal. It will have to be a
fairly detailed proposal because we are well down the path with someother people. We want
you to give this a lot of thought and write a proposal. Any time tomorrow youcangetit to us
will be just fine.☂☂

That was in New York, and there werethree of us. Twoofuslived in Philadelphia, and one of usin Boston. We got on our respective planes and flew home. About6 o'clock that evening | usedour text editing system to generate a proposal of about 30 pages. | sent an electronic mail
message to my two cohorts and told them that this file was ready and would they please reviewit and give me their comments. | went to bed and, by 10.30 the next morning we had gonethrough three iterations, substantially changed the proposal, revised it and used the electronicmail system extensively. We ranit through our spelling correction program,printed it out on ourDiablo printer and, presto, at 11.30 we had a very good proposal. Then wehad the problem ofhowto get the thing to New York. We had to go back to such unreliable meansas getting on aplane or a train. But we got the proposal to the client. In fact we got what we wanted: we wereable to go ahead and dothe study.
You go back and yousay, ☜That's really something. | could never have done that any otherway. | simply could not have got that level of interaction and participation.☂☂ Clearly, | couldhave sat down, written a proposal, hadit typed, and even edited it with the use of a text editingsystem. But no other way could we have had the participation of three individuals in twodifferent cities over the period of 12 hours.
You step back to the next question and ask, ☜How long would it have taken you without thatsort of technology?☝ The answer, as weall know,is that it would not have taken any longerbecause wedid not have any longer. Weall work in a deadline environment. We did not havetwo days; we did not have one day; we had to havea proposalthere by that afternoon. | did notdo it any faster: | did it a lot better. That will be a problem that everyonein this room will facewhen youtry to justify office automation systems, because a great numberof the benefits willbe of a value added nature, not a cost reduction nature. | did not do it 20% faster, | did it 20%better. That will substantially change the way that we deal with cost benefit analysis.
Let me move on to what| think the third stage will be. To meit is the major stage in officeautomation ♥ the formalisation stage. Here we have

a

shift in emphasis from how people dothings to what they do. Weare
coming upa level from atask orien-
 

tation to a function orientation. FormalizationFinally, we are going to walk into
that office and ask that guy what @ Shift in emphasis from HOW people do thingshe does. ☁What do you do hereall to WHATthey do.day? | am not going to stare at your7 5 @ Task orientation - function orientatitypewriter for two hours,I☂m going tae ak
 

   

to talk to you. Whatis the business @ Incorporate notion of PROCESSfunction? Whatis the business pro-blem?☝ Automation ofoffice procedures
Integration of mechanizedtools

| might add that many of you might @ Automation requires knowledge-basedthink that a very backward ap- technology, modelsfor office procedures.proach. Weall try to teach our
staff, ☜When you wantto design a
system and you wantto solve a
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problem, first you decide what to do, then you worry about howto doit.☝ If you want to design
a system, first you determine a functional specification, and then you decide how you will
implement that functional specification. What | see in offices is just the opposite, in short a
bottom up approach.

| see two things happening here. Oneis starting to focus on automation opportunity, that is
looking at things that you do now thatin fact can be done by the computer; procedures that we
carry out. | have had discussions with presidents of companies and gone throughthis
conversation, and at somepoint they say ☁☁You know,you're right, there☂s a lot of things that|
do that are a pain in the neck and are very mechanical in nature. | do them out of rote memory.☝
That is a good sign.
| mentioned one study that estimated that 40% of muchoffice work could be automated. | am
not suggesting that people will not be in offices; what | am suggesting is that we are going
down a path, ignoring opportunities to automate office procedures. We assumeby definition
that we will support an individual in carrying out his tasks. We oughtfirst to ask the question:
☜Is there an opportunity here to automate the function?☝ The pendulum has,in some sense,
swung too far, away from automation and towards operational decision support.

One of the problemshere is that automation requires knowledge-based technology. That just
means encoding knowledge about what weare doing and aboutour procedures in the machine.
We do that every time we write a Cobol program. You write a system to implement your
inventory, you are encoding your organisation☂s knowledge of how to conduct inventory
control into the computer.

One of the problems in offices is that we do not have very good ways of doing that.
Automation, languages for describing office procedures, techniques for representing office
procedures, these probably represent the single most major researcharea in universities and
industry today. It certainly is in Xerox, and there is a major effort at IBM and MIT.| go back to
myveryfirst question: ☁☁What is an office? How do wedescribe office procedures?☝ We know
that they are muchless structured than the kinds of problems that we have already attacked,
and that makes them far moredifficult.

There are a couple of implications. One is a real need to distinguish mechanisation from
automation. This is nothing new.
There were a number of studies
 

carried out several years ago. which Distinguish mechanization from automation
were motivated by a concern over
perceived worker alienation in @ As automationincreases,
highly automated environments initiating control source moves from

fe men to technologySomeresearchers, at MIT among
other places, observed that in some @ Integration of function increases with
automated environments workers automation
were very unhappy, with very high
levels of job alienation. And yet in
other supposedly automated envi- B_ knowing what to do
ronments there werevery low levels whento doit
of alienation, workers seemed very Hi how to doit
happy and content with the equip-
ment. They sought to understand
that. They did somevery interest-
ing workin trying to understand the differences. They asked themselves why it was that some
people were happy when other people were unhappy.

@ Automation:

 

They came up with these two major distinctions between mechanisation and automation.
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They concluded that the problem wasthat everybody was not in automated environments; that
it was in fact in highly mechanised environments that we came across very high worker
alienation. This study looked both at factory and office environments,and it was carried outin
1970 and 1971. They made these twodistinctions between mechanisation and automation. One
is that automationincreasesthe initiating control source, it moves from man to technology. We
delegate authority but we do not delegate responsibility.

One thing that you haveto do as an effective manageris to delegate, but you do not delegate
responsibility, you delegate authority. The issue that we face is rendering unto man whatis
man☂s, and rendering unto the machine what is the machine☂s. We haveto learn whento
delegate to an individual and whento delegate to a machine. That is nothing new. Automationimplies the initiating control source moving from man to technology. The technology knowswhento do something, not only how to doit. All of the office automation technology that wetalk about today is completely passive in nature. It sits there until | walk up and kickit. It doesnot actively help me.

The seconddistinction was that there wasa high level of integration of function. Thereis a highlevel of functional integration in automated environments. They concluded that automationisknowing whatto do, whento doit, and how to doit. Theycited two examples which | foundvery useful in trying to understand what these people were getting at.
In the mechanised environments they cited examples of automobile assembly plants.Mechanised environments had the attributes of a very mundaneactivity, a very high level ofrepetition, very high sub-division of labour. Everybodyis responsible for a very small part of theprocessandin fact has no sight of the whole of the process. In the US wehave hadvery seriousproblems with worker alienation in automobile assembly plants. In fact that is the classicexample in the US of very serious workeralienation problems.
They contrasted that to a highly automated chemical plant or oil refinery, where the individualstend to bein a control room,in front of a control panel, managing an entire plant. They reallysee the whole of the process. The interviews with these individuals were particularlyfascinating. It came right out at you, the words that they used in describing their jobs. Theoperator at the chemicalplant really viewed the hierarchy as himself, the control room, and theplant. He said to himself ☁I am in control of the control room, and the control roomis in controlof the plant☂☂. Whereas the guy in the mechanised environment saw the assemblyline and thenhimself, and that assemblyline keeps driving him. A very highly mechanised environment andvery little control. There is a lot to be learned here.
If we look at attempts to have highly centralised word processing centres that wetried to pushin the late 1960s, they haveall the attributes of a highly mechanised environment, and they haveall the attributes of very high levels of workeralienation. It just popsright out at youin readingthese sorts of things. Very detailed sub-division of labour, extremely repetitive. If you talk towordprocessing operators in such environments, you often find that they view these words aspassing by and they have no involvementin the process whatsoever, they are literally typingwords on paper. They feel that way becausethatis exactly what they are doing. They areentirely justified in feeling that way; it is a major step backwardsin many senses.
To summarise that point, the organisational implications that they found wasthat the level ofworker alienation was closely related to the level of mechanisation, and that workers inmechanised environments haverelatively high levels of alienation compared to automatedenvironments.
So far, | have talked about this mechanisation thatis a stage of expansion, where wetend to goin andinstall devicesin offices. Thatis something that we haveto do. The messagethat | am



 

trying to get to you is thatthat is not the end; in many waysthatis the beginning. After that,|
think that we will move towards a formalisation of office automation where westart to exploit
that technology that exists, by inte-
grating it from a functional stand-
point, from a business standpoint, Organizational implications
and automating certain proce-
dures. So | see office automation
as going in these two directions.

Levelof work alienation closely related
Where structure exists you want to to level of mechanization
exploit it. That is why weareallhere. That is what computers are = EESEeeeeen
for. Computers do the same thing seLoteeee ealve
very fast. A number of papers that
were presented at conferences in
the US a few years agostarted out
by submitting that offices were in-
herently unstructured. | submit that
is not really true. If you go into an
office and spend one day there, you walk out saying, ☁This place is a real zoo.☝ There is
apparently random activity, no real repetitive patterns. But if you spend six months you start
to find very definite patterns. What
wefind in office proceduresis that
they have much longer time con-
stants than many of the transac-

 

 

tion-based systems that we are Office automation
used to dealing with in data proces- We N
sing. But there is structure in an Operational Procedure
office and, where structure exists decision automation
wereally want to exploitit. supper
Often we will find that this struc-
ture does not exist. What managers
do is very judgmental in many ___ Less More mig,
cases. Where structure does not structured siuctred
exist, then we look towards opera-
tional decision support; that is how
you support an individual in car-
rying out his job. But the first question to ask is what pieces of that job can be done
automatically.

 

In the maturity stage the real issue is one of work redesign. This is something that Paul
Strassman in Xerox has expressed very well in a numberof articles, which | would recommend
as well worth reading. He focuses onthis issue of work redesign; that is that the technology
really does allow us to organise differently. Thelast speaker broughtupthe issue of the office in
the home and the social implications. | agree with that. People go to work in many cases to
socialise. | do not meanthat in a negative sense,it is a major benefit of working in an office. You
get to workandtalk with other people. Technology doesgive us the opportunity to have highly
distributed offices.
For example, in the United Statesthereis a real opportunity to have geographicaldistribution of
offices: to have offices in our suburbs. We have the opportunity to bring more people into the
work force. Manyof myfriends,in their early thirties, are married and have very small children.
The wife would love to work but will not tolerate all of the sacrifices involved in going into the
city to do that. They are very interested in having the office come to them in some sense.
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☜I'd love to work. Why don☂t you bring the office over here?☂☂ One bankin Chicago is doing that,
using terminals in homes to carry out some work, and that has been fairly successful. The
point is that we have an oppor-
tunity to organise differently, to
have much more fluid organisa- Maturity
tions. J Galbraith whois an organi-
sational design person at Wharton/ . aemakes a commentthat | like very My Renodict stabilizationmuch. Hepoints outthat ☁the only M Unfreeze - change- refreezegood organisationis a changing or-
ganisation; an organisation to be Hf Integration and assimilation ofeffective has to be continually technologyinto organization
adaptive.☝ From USING this tech- @ Workredesign - use technology to donology, | believe that it really does newthings; notjust same thingsprovide an environment in which differently.we can adapt from an organisa-
tional standpointfairly rapidly.
 

How long does all this take? Weheara lot about the revolution of office automation. | think thatif there is one word that | wouldlike to throw out of the English languageis ☁revolution☂. The problem is that there is a longpipeline between the supplier andthe user. It is the suppliers who talkabout ☁☁revolutions☂☂. From their Howlong an evolution?standpoint| think they are correct.There can in fact be revolutions intechnology, revolutions in the waythat we produce goods,revolutions M@ Stage 2: @ technology driven,in what can be madeavailable. | do @ organizationally constrainednot think that anyone would ques-tion the fact that the microproces-
sor really was a revolution in tech-nology. From our end of the pipe-line, however, there is no revolu-tion in our ability to assimilate tech-nologyinto an organisation. That isnot a revolutionary process. Sowhile we have revolutions in tech-nologicalavailability, we certainly do not have revolutionsin our ability to assimilate that. Whilestage 2, this expansion stage, is technology driven, so what? It is very much organisationallyconstrained. If there have beenfive speakers today you have heardthat five times, and you haveprobably heard it 500 times before.

 

H Stage 3: ®© now technology constrained

 

Stage 3,this formalisation stage, althoughit is now technology constrained, | do not doubtforone minute that by the time the technologyis here, it too will be very much organisationallyconstrained.
Let me summarise by pointing out some distinctions that | think are important. One is thedistinction between task and function. We must look at business problems and businessfunctions, and payattention to those as opposedto the lowerlevel tasks that we put togetherinsome sequenceto carry out a job function.
Toolversus solution. If you give me a tool to help me solve my problem,| will thank you. If yousolve my problem for me

|

will be forever grateful. Letusfirst look for solutions and then look fortools. The majority of the time we havetosettle for tools, but where solutions are possible weoughtto dothat.



 

Mechanisation versus automation. | think | have beaten that point to death already. Thereis a
difference. Most of what wetalk about in offices is mechanisation. Generic versus specific.
Just as with any system we ever
built, we have an opportunity to i
build very specific systems or very Somenmportantidisuictons
generic systems, and we all know
the pros and cons there. Most of
what weare building todayare rela-
tively generic systems. We build Task vs. Function
word processing systems that are Tool vs. Solution
relatively of wide use, although | Mechanization ♥_vs._ Automation
think that we are starting to see ee RemsesciiG
market segmentation. Even in the isolation Rem ipteurstionss : Effectiveness vs. Efficiency
word processing industry, people
are looking for a market niche by
going after very specific industries.
But in general, with most office
automation systems, wetalk about
very generic solutions. At some
point, | think you have to bite the bullet and ask, ☜What are we doing here? Whatis our job
function?☝, and then see what we can do aboutthat.

 

Isolation versus integration. | was at a conference a couple of years ago at MIT where we were
talking about research issues and office automation. What are the research issues?| said, ☁To
me, one of biggest research issues is integration.☝ A director of one of the research centres
asked, ☁What's the issue?☝ | was taken aback andthe only responsethat| could give him was
to say, ☜It☂s hard☝It is hard. Taking a global view is always more difficult than taking a more
local view. Sometimes we should not do it. There were some points made this morning that
perhaps integration is another one of those rainbows that as an industry we goafter, without
ever wondering whether the goal was worthit.

Effectivenss versus efficiency. We have all heard a lot about this. If you view that in terms of
this innovation that | talked aboutit is useful. In the first stages of innovation we tend to tackle
efficiency problems. Give me a tool to help me do something moreefficiently.It is only after that
that we tackle the effectiveness problems. How do | make a manager more effective? How do|
make myself more effective as a professional by using some ofthis technology?

What is new? As a data processing manager, | used to spend

a

lot of time saying, ☜Well
what☂s new here?☝ Is there some-
thing fundamentally different? All
the issues seem to be the same, Whatis new about office automation?
that list that | just cited. Those are
not new, they are issues that you
face every day as information sys- @ interleaving of structured and unstructured
tems managers. What is new? activities
There is less new than many people @ Extent and frequency of humanintervention
think, but there are somethings. ©} Comparatvellow volume@ Distributed environment

Oneis the interleaving of structured HH data
and unstructured activities. If we Hi function
look at the history of computing, responsibility
we tend to tackle the most struc-
tured applicationsfirst. That makes
sense. You pick something where
you can win, and structure is very
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important in computer systems. One of the useful questions to ask when youlook at office
applicationsis to say, ☜☜Wait a minute, here☂s an application | am talking about. Whywasn't this
tackled with data processing technology?☝ It is useful in an organisation to look at the
applications that you have chosen to computerise and those that you have not, andtry to find
somerationalisation. Why did | choose to work on these applications and not these? We come
up with lots of different answers. One is structure, another is volume. Data processing people
tend to go after big volume applications, and they should, because building data processing
systemsis very expensive. Wetend to build expensive systems with high volume, and get low
unit costs. In offices we have to be careful, because what weoften end up doingis building
expensive systems with low volumes, and getting very high unit costs. Manyoffice applications
have a comparatively low volume. That is something new to manydata processing people.
Lastly, it is a very distributed environment. Offices, both in data function and responsibility, are
very distributed. The relationship between office automation and data processing. That is
a good question. The question that
| was supposed to address through-
out this talk was: whatis therole of
management services? It obvi-
ously rotates most importantly
around that particular question.
Office automationis clearly related
to data processing. Weare talking
about computers. To me, office ® Office automation is related to data processing
PierAHNotcompara, e Office automation implies the next level ofoe 5 = distribution of computing capability into thecapability into the organisation. | organizationthink that what we are talking
about in office systems is taking
computing capability and pushingit
out onelevelfurther, into the user☂s
area. That has been the history of
computing, so that is nothing new. That is a natural extension of what has been going on incomputers from day 1.

OA and DP
 

® Office automation is an extension of data
processing

 

In fact | would ask you: ☜☁Whatare the distinctions betweenoffice automation, distributed dataprocessing and small business
computing?☂☂ These are probably,
in reverse order, the last three What arethedistinctions betweenmajor buzz words in the data pro-
cessing industry in the United
States. Whatis the difference? | do
not think there is much of a diffe-
rence. It is a different point of view. @ Office automationSmall business computers are what ® Distributed data processingweareinstalling; distributed data @ Small business computingprocessing is how weare doing it,it
is the technology, the way to wire
these things together and make
them talk to each other. Office
automation is the ☜☁what☝. When
we talk about distributed proces-
sing, where are we putting these
computers? At least on my side of the ocean weare not putting them on the beaches, we areputting them in offices. Often we look at applications, particularly distributed data processingapplications, and if the guyinstalling the application was wearing a different hat he wouldclearly call it an office automation application.
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| think they are very much the same thing. One of the things that has always concerned me
about the whole distributed data processing areais that distributed data processing focuses on
a technology instead of on solving problems; thatis, it is a ☜how☝ as opposed to a ☜☁what☝☂. It is
a vehicle, and we tend to get too wrappedupin vehicles for accomplishing something, rather
than in the issues, the business problemsthat weare trying to solve. To me, coming from that
standpoint, office automationis really the applications vehicle through which distributed data
processing really comes of age and in which wereally start to see large scale distribution of
computing capability.

Whatis the role of managementservices? One question that is often asked is, ☁☂Whois going to
lead this? Will it be management services? Will it be administrative services? Will it be
communications people?☂☂ You can produce argumentsin all three directions, and | am sure that
there are manyindividuals in all of those areas who are actively working in office automation
areas today. When you talk about managementservices or data processing, you get two very
distinct opinions about the properrole of office automation. Oneis that managementservicesis
the obvious groupto lead the office evolution. People counter that with the statement, ☜You
must be kidding?☂☂ So those are two diverse views.

Let me try to point out the issues. Why should managementservices lead this effort? Most
importantly, information systems people have a history of managing change. Thatis what we
do. As a DP manager when| really
had failures, when | went back and
looked at them it was not a techno- Why management services should lead office automation effort

logy failure, it was that nobody
really told me that | was the vehicle
by which major organisational
changes were being implemented
in the organisation. | was just the
guy stuck doing it. | was asked to
install a payroll personnel system,
and no one told mein doing it we
were changing 80% of the person-
nel policies and codifying benefit
policies that had never been written
downbefore. That is a small detail.
We are change agents, which is
something that we must keep in
mind. That is really what we do. Every time weinstall a computer system we are installing
change. Office automation is more of the same.

History of managing change
Understanding of systems
Understanding of technologies
Understandingof integration issues
Understanding of scope and opportunity
Obvious next step

 

| think that we are learning. A good point was made this morning that today is not the same as
the mid-☂70s. Data processing people are maturing; they are getting morecredibility. There is a
long wayto go, but | think that they are recognised as people who understand systems and how
to manage change. Clearly they are the ones who understand the technology. Today, office
automation is very much technology based. It is hard to talk about office automation without
talking about bits and bytes, bandwidth andall the other neat words. It is very difficult for
people without some technology background to engage in dialogue with office automation
vendors.
Data processing people have an understanding of integration. We understand how important
integration is, but we are not very sure about whether we should be doing it and at whatlevel
we should be doing it. But we do knowthatit is something that you haveto think about at every
step of the way.| think that is a bit different.

Information systems people have an understanding of the scope and the opportunity. As



| talk to people in these different areas,it is the data processing people who understand that we
are dealing with computer systemsandlots of them, and that thereis really an opportunity to
integrate data processing andoffice systems.

It is the obvious next step. Forall of you empire builders out there, hereit is. Everybody knows
that. Someone suggestedthat this provides an opportunity for an information systems managerto get a much broader exposure to the organisation, and that this would be a very good stepinto other career opportunities in management. It clearly is a next step.
Why managementservices people should not lead the office automation effort. We really donot understand offices very well. That is something that administrative services people willpoint out to mein an instant: ☁You
guys don☂t understand offices.☂☂
Although | do not sayit to them,
my response is, ☁But neither do
you.☂ Data processing people do
not have much credibility. Al-
though that is changing one place
wherewereally do lack somecredi-
bility is at clerical levels. A lot of
clerks think that ♥ a term oftenused in the United States ♥ we are
all a bunch of space cadets, off in
our own world; and many times
they are right.

Why managementservices should not
lead office automation effort

Poor understandingof☁office☂
Little or no credibility
Poor understanding of organizational issues
Lack of sensitivity to behavioral issues
Technology driven, not problem driven

 We do have a poor understanding
of organisational issues. We talkabout it so much because weareall looking for answers. You cometo a conference like thislooking for answers, and no one gives you any because, in my opinion, no one knowsanyof theanswers. Butit is true that we haveless of an understanding of organisational issues, particu-larly massive organisational issues, than other individuals in the organisation do.
Wehavea lack of sensitivity to behavioural issues. That is probably true. We are technologypeople and muchas wetalk aboutsocial issues and behavioural issues, all of us really want toget back to ourterminal, say nice things andgetnice things said in return. We do havea lack ofsensitivity to behavioural issues. | think that comes with the breed. It does not meanthatitcannotbelearned andthat those issues cannot be addressed.| think that data managersreallyare trying to address that and to get much morein tune with the times.
A majorcriticism and one that | think is absolutely appropriate is that information systemspeople are technology driven and not problem driven. Man, is that true! We love to play withnew toys. | have a personal computer at home.| love to play withit. | look for things to do withit. | will spend hours at my computer, forcing it to do something that myfriend next door coulddo in ten minutes by hand. | suspect there are too many people like me out there.
| go back to this issue of immaturity. When

a

child is challengedto do something, of course hedoesit. ☜| dare you☝. That is the way that we tend to be with technology. As soon as thetechnologyis available we look for waysto useit. It is a two-edged sword. Obviously we cannotignore the technology, it is the major constraint on what we can do;but the one issue thatstands out to me mostoftenin information systemsis that we are not problem driven. We donot start out with the objective of solving a business problem, westart out with the premiseof,☜| have the cake in terms of the technology. | am looking for somebodyto eatit.☝☂
There are some challenges here to what| will call the formalisation of office automation. One



 

is an emphasis on function, which follows from what| just said. An emphasis on function and
functional integration, which | separate from technological integration, which | happen to
think is also very important. But we
really have to pay attention to thebusiness problem that weare trying Challengesto formalization of office automation
to solve and to how thesethingsall
fit together.

Also, we have to go to active sys-
tems.| said earlier that most office
automation systems today are very
passive. In some cases computers
make great tools as passive sys-
tems. Look at the area of informa-
tion storage andretrieval. Informa-
tion storage and retrieval systems
are very passive. You walk up and
ask the system a question and it
gives you an answer.If you do not
ask it a question it does not say anything. Whyare those things of value? They are of value
simply because the databases that are stored in them are of huge, huge volumes, and the
computer can look at them a lot more quickly than we can. Passive systems can be very
valuable when youare dealing with extremely large volume. Thatis why large-scale information
storage and retrieval systems are so important.

. Emphasis on function
. Functional integration
Active, not passive systems

. Match tool to problem
Humanengineering

. Productivity measurementOA
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But office systems tend not to have that volume. Anoffice is a very active organisation. An
example that a friend of mine usesis that wereally want to build office systemsthatactlike very
good administrative assistants. That is a good model. He goes on to say that a good
administrative assistant, by example, is someone who walksinto your boss's office at 9 in the
morning with his Wall Street Journal and has one of the articles circled in red. He says to him,
☜You really ought to read this. You wrote three memosto yourbosslast weekconvincing him
that this would never happen. Here are the three memos.☝ Thatis very active participation. A
good administrative assistant is valuable because he is very active. He is scanning the
environment for things that might affect you. In office systems we tend to build electronicfile
cabinets which are very passive.

When| was at the Wharton Schoolat the University of Pennsylvania, in 1975 and 1976 we were
very interested in office automation and we built a number oftools; text editors, electronic mail
system, electronicfiling system. These were used not only by the academics, the hackers, but
also by the administrative staff throughout the school. The system wasalso used to publish the
Wharton School☂s magazine. We built a number of tools into it and they met with quite a bit of
success. Weweresitting aroundat 3 in the morning, eating pizza, like all good computer people
do, saying, ☁☜☁What can we build next?☂☂ Someone said, ☁We ought to build a calendar
management system.☂☂ That seemed like a great idea. Everyone was talking about calendar
management systems, and it was very easy to see how you would build such a system. So we
did. It was a very nice calendar management system, very muchlike the onesthat | read about
that people are building today. You could store in the computerfixed appointments, suchas ☜'I
teach every Mondayat9,☝ variable appointments and specific appointments. You could also
store reminders to buy your wife a birthday present, or make a dentist☂s appointment. You
could look at your calendar a month at a time, or a day at a time, or a microsecondat a time,if
you wanted: you nameit and we would display it.

Webuilt this system. One thing that we did at Wharton was very unusual: we documented
these things. Very rare. It was the only time that | was ever forced to do that. That was why|
left and went to MIT, they had more sense there. What wasinteresting was that no one used
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this tool. Absolutely nobody. Why not? It had absolutely no benefit over my pocket calendar,
absolutely none. It wasjust a passivefile cabinet. It did nothing more for me than mycalendar.
Thatis not to say that it could not. Welearnt a very good lesson there, because there are clearly
some very accurate things that such a system can do. But you haveto do thosethingsto be of
value.
Another lesson is that you cannot build computer systems that are as good as your paper
systems and expect people to jump on your bandwagon. They have got to be substantially
better. If you want people to walk up that learning curve, there hadbetter be something at theend. When you getto this real paper analogue, ☜☁Let☂s build computer systems that do whatpaper does☂☂, one of the dangers that you faceis that you build systemsthat are about as goodas your paper systems. You cannot expect people to go too far in doing that.
Matchingthetool to the problem. Let mestart by relating an experience to you that was a goodlesson for me. | visited a large bank in Boston which was making very wide use of wordprocessing systems. They had Wangshared-logic systems.| first visited the word processingcentre. It wasverynice. It was like something outof a magazine ad, with big plants everywhereand desks all over the place. It was very well run and when you wanted to generatecorrespondence you would use the telephone system and it would come out on a tape. AnOperator would take the tape, and you know what happensfrom there. Four dayslater the userwould get his letter back because it was lost in the mail.
But | went up from there up to the legal department, which also had a Wangshared-logicsystem. | said, ☁| guess you use your word processing system for word processing☝, which istypical of the things that | say when | meet people. Shesaid, ☜No, we don☂t do that, we have aword processing centre.☝ | said, ☜That's very interesting. What do you do with your wordprocessing system?☝ Shesaid, ☜☁I'll show you☝, and she wasthrilled to sit me down, for literallytwo hours, and show methe things that she was doing with her word processing system. |wrote a little memo to the research group and said, ☁Basically, their Wang word processingsystem is an IBM 1401 with green phosphur☂☝, that is they select, they sort and theyprint. Theapplications that they were doing were somethinglike the following. As a legal department theyhad tons of paperfiles, contracts and thingslixe that which had to be stored and they alwayshad trouble finding them. So they created an index, a documentthat had the identifier of thedocument, IBM contract, whatfile it was in, and whatfor. So

a

line of text might say, ☜ButlerCox contract; file cabinet 47; drawer2☝☂. When anybody waslooking for something they wouldsit down and search the document. They would edit that document and say, ☁☁Search for ButlerCox'☂. Two secondslater it would come up, highlighted, and they would have an answer.It iswhatwecall information storage andretrieval. If | had used those words to them,of course,they would have been scared away.
Another application wasbilling codes. It is a self-liquidating department on a cost basis, anattorney working on a matter that hasto be billed out to a department has to know the billingcode. You can imagine the kind of system they have for that. | walked out of there as anex-370/168 manager andsaid, ☜These people are crazy, they're using word processing to dodata processing problems.☝ Then | wondered for a minute what would have happenedif theyhad goneto their data processing department with their itty bitty problems. You all know whatwould have happened. ☁Terminal? Ah, CICS. Six months. Weuse a database managementsystem, this is clearly an IMS application.☝ We would have estimated that it would take twoyears, which meansthat it would probably have taken four.
Those people did not have to do any programming whatsoever. They created a document andthey searched a document. It did not bother them if they did notfind the right answerthefirsttime. That is something that nobodyin this room would tolerate. If you ask for the Butler Coxcontract,it had better come back on the screen with the Butler Cox contract that we are lookingfor. In their case if there was more than one, they searched the document and foundthe first



 

one, said, ☁☁That☂s not the one | want☝, and theyhit ☁☁continue☂☂. They eventually found the one
they wanted andit wouldtake all of three seconds. The lessonto learn there is that you match
the tool to the problem. This is one of the biggest dangers of people like us getting involved in
office automation. We havespent years building elephant guns. Elephant guns do not work too
well killing fleas. You get the flea but you get lots of other things coming down ontopofit.
Thatis true. It is true that you have to matchthetool to the problem. Another major impactis
that there is a tremendous education process going on on the part of users in using these
systems. Whereas the managerof that legal department used to view the computer system as
his black box which did these crazy things, now he understands the process and what
computers can do. That puts him in a muchbetter position. As word processing becomes more
and more widespread, one of the impacts that people do not appreciateis thatit is serving as a
massive education tool about computers. The badside ofit is that the computers that you are
learning about are 1401s. Select, sort and print.

Human engineering is very important and wasdealt with much better than | could do. One of
the points that we lose sight of and which was driven home to me with my own personal
computeris the multiplier effect. | have a personal computer that worksvery well. One of the
problems thatit has is that it is not very well designed from a human engineering standpoint.
The key that is struck most frequently on any keyboard is probably the return key. My personal
computerhas a return key. Unfortunately, right next toit is a little key marked ☜☁reset☂☂. When
youhit ☜reset☂☂ everything you have done goes away. You say, ☜But you really shouldn't hit
☁reset☂. | say, ☁| know | shouldn☂☁t, but | have doneit 20 timesin the past month.☂☂ You wonder
whatis the impact of that whenthere are half a million of them installed in the United States.
The issue in office automationis the multiplier effect. We are nottalking about one person using
a system, talking about☁☁the user☂☂ as if there was one, we are talking about thousandsof users
in an organisation. Consider the multiplier effect of bad human engineering on productivity
when you have thousands of people using such a system. It is a staggering problem.

Productivity measurement. One of the major challengesin office systems will be productivity
measurement in the white collar area. Whatis it and how do you measure it? This hasfinally
been recognised in the United States as an extremely serious problem, andit is something that
will get an increasing amountof attention.

A few weeks ago| had the pleasure of speaking to a group at Westinghouse, which has formed
a Productivity Improvement Committee. It is a group of very senior people charged with under-
standing and figuring out what the hell Westinghouseis going to do to improve productivity
throughout the corporation. They have measured productivity and they have reinforced the
statistics that we have all heard. In their case, factory productivity has been increasing 5%to
6% a year, office productivity has been increasing less than 0.5% a year ♥ whichis hardly
worth talking about. The real challenge is how do you measure productivity: the issue of| did
not do it 20%faster, | did it 20%better.

Oneof our real problemsis that, very appropriately, most of us havetojustify projects on an
ROI basis, but the way that we go about measuring return on investment will create some
problemsin office systems where many of the benefits are of an added value nature. | made
someone more effective. ROI decisions revolve around efficiency, not so much around
effectiveness.

The skills that management service groups needif they choose to tackle this. Office systems
analysis. In the US, there is a numberof corporations andincreasing rapidly, corporationsthat
have formed office automation groups.

A

relatively commontitle today in the US within MIS
departments is Manager of Office Automation. Within that organisation there is now title of
Office Systems Analyst. That is this person or those persons who are supposed to know
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something about how offices work. | think that title will become a very common one. My
personalopinion is that office automation will becomea specialisation within MIS, just as database management orteleprocess-
ing has become. | ,New management servicesskills
Human engineering, something
that wereally have to learn. Unfor-
tunately, the more that | hear about
human engineering the more |
cometo the conclusion that human
engineering is largely applied com-
monsense. That is scary, because
most of us do not have any. Thereare lots of technologies in officeautomation. Someonehasto learn
about them. Reprographics, micro-
graphics. These are the things that
most data processing organisations
do not know very much about. You
really have to know about these things, because whenyouarecalled in to look at office systemsyou haveto lookatall the alternatives.

Office systems analysis
Humanengineering
Associated office automation technologies
Better implementation and trainingskills
Better organizational skills

 

Weneed better implementation and training skills. Just as in most data processing systems,thekey to successis installing it properly, implementingit, introducing into the organisation. Manygreat technical systemsfail because they are not introduced properly. But that is not new. Thatapplies to all the systems that you have been building for the last ten years.
Lastly, better organisational skills. | go back to the question: who will lead the evolution ofoffice systems? | guess | have a simple mind and | say ☜☁that group which expandsthe scope ofits mission most rapidly☂☂. Will that group be managementservices? Thatis a decision that youpeople have to make.



SESSION F

A MANAGEMENTSERVICES DIRECTOR☂S
PERCEPTION OF THE FUTURE ROLE OF

MANAGEMENT SERVICES
Peter Burman,
BICC Limited

Peter Burman was educated at Manchester University, England, where he obtained a Bachelor
of Science Degree. In the 1950s he was employed by Imperial Chemical Industries Limited and
subsequently worked as a management consultant. He then, in 1955, joined British Insulated
Callender☂s Cables Limited as Chief Work Study Engineer. In 1964 he was promoted to
Manager, Work Study and Training Services and in 1966 was promotedto his present position
of General Managerof the newly created Central Productivity Services Department, now Group
Management Services.

In 1973 Mr Burman was appointed Director of Balfour Beatty Limited (Traction and General
Division). Mr Burman was a Fellow Foundationer of the Institute of Work Study (now the
Institute of Management Services). He is also a Founder Member of the Methods-Time
Measurement Association of the United Kingdom, of which he is now President, having been
Chairman for many years. In 1972 Mr Burman waselected President of the International MTM
Directorate, after having been Director for Membership of this particular body for some years
past. He is a Fellow of the British Institute of Management.

When| first accepted this invitation from Butler Cox & Partners to speak on this subject, it was
in the safe and secure knowledge that the appointment wasfar into the future and that the
subject matter appeared relatively simple. Unfortunately, as the date has come nearer and
nearer and | have addressed myself more and more closely to the particular issue, | havetotell
you that | have been increasingly dismayedby the realisation that the subjectis of monumental
complexity.

However, | have decided to try to approach the subject in what | hope is a sensible and
structured fashion, and to try to identify as manyfacts, opinions and projections on the various
issues as | can; to try to analyse these and put them in order, with the overall objective of trying
to lead us to a sensible, general conclusion ♥ if indeed that is possible.

On the basis that white-hot technology never has been ♥ and | hope never will be ♥ a
substitute for organised commonsense, it appears to me to be necessary, first, to introduce the
subject by trying to establish as clearly as possible whatthe presentposition is and to introduce
and makeclear the appropriate definitions. As you may know,one of thefirst rules is to try to
define precisely what your problem is.

| will then go ontotry to identify someof the various main factors which mustbeinvolvedin
any attemptto predict the future. In doing that, | will need to draw heavily on past experience
and try to project on the basis of my own knowledge of the subject, from reading, from
attending conferences like this, and from the many enjoyable debates and discussions that|
have had with colleagues from other companies.
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Thetaskis a little simplified by the fact that most of you come from large organisations, as | do
myself. Most of you already will be familiar with management servicesfunctions generally. But
to clarify the term ♥ and | think that yesterday showed to someextent that there was a needto
do so ♥ weshould consider what it has meant in the past, what it means in most companiestoday, and, having indicated how the subject has evolved overthe last 20 years or so, this may
help us to project further into the future.
The term ☜☁managementservices☂, has been used over the last couple of decadesto describe avery wide range ofsituations, ranging from the simple application of time study, method study,work measurement, payment-by-result schemesand so on. Indeed, the current bodythatcallsitself the Institute of Management Services specialises in these particular management tech-niques, with a dash of O & M to leaven the mixture. It ranges from that comparatively simplesituation to departments containing services of a highly technical nature, ranging fromcomputingin all its forms, through telecommunications. And latterly, in manycases,it isbeginning to incorporate electronic office equipment and areas associated with that.

When| wrote this paper | had a feeling that many membersof the audience might well definemanagementservices as basically applicable to the computing area. Indeed, the first paperyesterday tended to underline this impression, and the first question asked after the paperyesterday underscoredit yet again.

Management services to many people means computing. | suspect that further, it meanscomputing with a heavy central mainframe bias, and possibly with some telecommunicationsresponsibility also. May | suggest to youthat in strictly logical semantic terms perhaps manage-mentservices oughttoincludeall the contemporaryaids and services to management. Notjustcomputing and telecommunications, but managementconsulting, certainly cost accounting,legal, secretarial, research services and so on. But| must say that | know of none who evenattempt to cover such a wide range.

Perhapsit is more sensible to consider the issue in pragmatic rather than semantic terms, and totry to categorise these various management support roles and gather them together where theyhave a common underlying thread. | am going to suggestto youthat, in my view, managementservices exist as an aid and support to managementin the pursuit of management's basic aims.Indeed, one can give a gooddeal of hard thoughtto trying to determine whatare the basic aimsof management.

In order to simplify the discussion, | would suggest that they are twofold. First ♥ the primaryaim of most operating managements ♥ to keep the business running smoothly. Usually allother aims are subordinate to that one. Assumingthat that aim is satisfied, the secondpointiscontinually to seek to improve the performance and the profitability of the business. These aretwo verydifferent things.

So the managementservices function should contain thosefacilities, those black arts which canassist these two basic aims. If you accept that, | think that you mustalso accept the point ofview that perspectiveis singularly important in this context.
Let me give an example. Computers broadly can be defined as tools of Management. You canregard them again in two ways. Firstly, as tools which will help you to automate clerical workand, secondly, as tools which will help you to reduce the cost of goodssold.It is a vastoversimplification, but the dividing line is fairly clear conceptually.
| suggest that whichever you plumpforwill influence heavily your organisation structure.If your
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Board regards computing basically as a way of automating clerical functions, then it would seem
logical to allocate the responsibility for computing to the chief accountant, perhaps the company
secretary, possibly the finance director, basically upon thelogic thatit is these gentlemen who
control mostof the administrative staff, most of the people whose workwill be automated.

If you go for the second alternative, perhapsit is morelogical to locate the function to be respon-
sible to whoeverin yourorganisation hasthe remit to seek greaterefficiency or higher productivity
♥ if you like, the management techniquespecialists.

It may be more acceptableto youif | focus the discussion by explainingthe particular situationin
my own group of companies, within BICC Limited.

Thatis the basic issue. Whatis this
animal that we are looking at and
trying to understand better? The
slide says:

☜BICC Limited is the world☂s
largest organisation with com-
plete facilities for research,
manufacture and contracting in
the transmission/distribution of
electric energy for power and
communications.☝

To give you someidea of size, our
current turnover is somewhere
around the £1,000 million a year
mark, which places us about 30th
in the league table of companysize
in the UK.

This slide attempts to list the main
areasof activity, the one connected
with electrical transmission, with
metals, and also with construction.
There is a fourth group which deals
with our internationalaffairs, which
are extremely large. So it is a big
outfit, and it is widely diverse in its
activities.

This slide is intended to give you
some idea of where management
services sits in the organisation.
We have a group services man-
aging director responsible to an
executive vice-chairman, and his
remit covers research and engineer-
ing, corporate planning and group
managementservices.

British Insulated Callenders Cables Limited
Worlds largest organisation with
completefacilities for ...

.. Research, Manufacture
and Contracting.

in Transmission
& Distribution

of Electric Energy
for Power and
Communication
 

BICC World-wide
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To focus even further on the managementservices part, this is a schematic representation of
my department. Again, briefly to size it for you, it employs just over 200 people and has anexpenditure budgetof about £5 mil-
lion a year currently, most of which
represents investment in central
mainframes.

 

Group Management Servi
(ean MANAGER

Starting from the left, we have re- | | | |gional computers in regional Pee on Sear Soe)computercentres. It was one of our elutect Etisisten Pewee eeearly policy decisions, beginning in

 

 

1966 when this department was Eten eee Dea Group- . t ymmun- 1a[ol -tyfirst put together, that we discour- Coe eee Fee eetaged our individual sites fromhaving their own computers. T T T T T T 1

 

It may be of interest to you toreport that at least 15 operatingunits wanted to have their owncomputers in 1966; and would indeed have had themif past practice is any guide, if we had notformed this policy. Instead, we put together a number of regional computer bureaux,geographically placed throughout the UK,nearclusters of Operating units, and our policybrieflysaid:

☜You may havefree will to identify and to develop any particular computerapplication. Indoing that, you can employ your own systems and programming people. You can go tooutside consultants or you can use our internal consultants in computer developmentorgroup user support. The choice is yours. But once you haveidentified and developed theapplication, thenit is to be run on oneof the central mainframes . . .☝☝

It will be of further interest to you that all those regional bureaux centres were set up withinwork sites. Of course, in those daysit wasvirtually all batch computing. Since that time wehave amendedthepolicy and decided to coalesce the sevenor eight regional centres into two orthree large, remote, highly svcure centres, operating on a ☜☁telecomms☝☂ basis, for reasons ofsecurity that | am sure | do not need to explain to you.

You will notice that we have a bureau sales and services function; that is to sell surplusCapacity outside the group.It is a role that wefell into by accident, when some very largegroups cameto us in 1966/67/68, and said, ☁We've made an awful mess of our computing.Please may we have sometime on your computer?☝ Wesaid, ☜Delighted☝,if only because wethought☜There by the grace of God

.

. -"; we maybein the same position ourselves and requirea reciprocal gesture. It was not long before we found that we werein a very profitable businesswhich has expanded and grown. It now contains bureau packages andall kinds of excitingthings.

Movingto the right we have group consulting services, and beneath that managementservicesdevelopment. Both of these are concerned with management consultancy, basically in-group,in-house.
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The group telecommunications function is a comparatively recent one. Somefive years agoit
became apparent to us that there were considerable savings to be made and a good deal of
advantage to be gainedin the group having its ownprivate telephone network. So weputthis
to the Board and, after a good deal of discussion and explanation, they agreed. We hope ♥
God and the Post Office willing ♥ to open this system in February next year.

The logic behind it is simple and twofold: firstly, to transfer telephone traffic from the
expensive, public switched telephone network to private wires, which are very much cheaper.
And secondly, to rationalise our private wire system, by large super group trunks down the UK
with three transit switches, top, bottom and middle, so that traffic does not go expensively
across country, but goes in at the top, downthetrunk and out at the bottom. The savings are
very respectable, with the additional advantage that we can use the network for telex, data
transmission, telemetry, all kinds of things as a bonus, at no extra cost.

You maybe surprised to see group security there. That is a fairly recent adjunct andit is a very
small department to help improve security in the group.

So in BICC Limited managementservices is concerned with the pursuit of businessefficiency
through the use and application of the various management techniques of work study,
operational research, O & M, and so on. Asyouhaveseen, there are also substantial operating
services supplying computing, telecommunications and otherfacilities to the group. There are,
additionally, important policy, training and advisory services. Under computer development and
managementservices development, we havethese policy-making advisory roles. Theseare the
chaps whotell us what we should be doing in two, three, four, five years☂ time. They are
responsible for helping us to form the policy and for training and educating people in these
policies.

In historical terms, the department began with one manin 1957, and the remit at that time was
to introduce modern work study practices into the group. From that base we expanded slowly
and steadily into management
training. We set up the group☂s
management training function ♥
later handed over to personnel as a 
going concern ♥ general manage- Operating services: Computing
ment consultancy work, and the Telecommunications
amalgamation with computing took Office equipment
place in 1966. The amalgamation Ee
took place for two reasons: firstly, Businessefficiency: Systems and programming
because of this basic conviction Organisation and methods
that computing had a profound Work study
contribution to make in improving Operational research
business efficiency; and secondly, Etc.
for the perhaps more mundanerea- ;
son that nobodyelse wantedit, and Policy & advisory services:
| happened to be around at the
time.  

Let me attempt to analyse these areasin greater detail and to commentasfollows. Firstly, in
terms of the operating services it seemsto methatthere are certain key factors that need to be
addressed. In dealing with computing, telecommunications and, latterly, electronic office
equipment, there are a number ofbasic issues. You need to provide the best technical solution,
whilst keeping a very firm eye on the economics. Perhaps more importantly, you need to
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evaluate very carefully the issues of present and future compatibility with existing and proposedmajor group information systems. This must be one of the central advisory type of respon-sibilities that | mentioned earlier.

In the operating services themselves, there are obviously a number of important features. Incost terms, the argument of economies of scale clearly is one that one uses in terms ofcentralised hardware. It is a very topical question, and one that | am surethatis taxing most ofyou at the moment. Twopertinent points are that, in my view, the proposals that are put up fordecentralised equipment are frequently supported by costings that are less than compre-hensive, because oneof the great features of the centre versus the periphery situationis that inthe centre one is under a continuous, blinding spotlight. As Joe Louis oncesaid of one ofhisopponents,☁☂He can run, but he can☂t hide.☝ Whereas,in the periphery, the operating units,it iseasier to hide your mistakes. Post mortems in my experience rarely occur in the same way andwith the sameforce as they doin the centre of the company.

Additionally, one has the issue of utilisation. My central mainframes run seven days a week,three shifts. A local mini might get four or five hours during the primeshift only. That is anotherfactor that doesnot alwaysreceive the attention that it should. You will be fully aware that inthis area of the minicomputer, the whole market has been upset by certain recent happenings.Specifically | am referring to the erosion of mainframe prices, the chain reaction that wasstartedby AmdahlandItel, and the pressure that that put on IBM, which hasflashed through to ICLand other manufacturers, resulting in a very sharp improvementin the cost/performance main-framesituation.

It is not surprising that this had led the major computing companies to attempt to widentheirmarketing repertoires, if only to preserve margins and to keep up volume. More and more, |believe that we are seeing a situation where suppliers are endeavouring to deal directly withoperating and line managements, and more and more trying to circumvent the central computerprofessional. It is a scene with which | am sure you are familiar. This developmentwillundoubtedly have a considerable effect uponthe strategy of large groupslike mine, where thepressures of sometimes extravagant claims by mini manufacturers, when amplified by the sirencall of autonomy, could well lead to the breakdown of what wereoriginally well thought outCorporate strategies, which recognised the need for decentralistion of hardware with changingtechnology, but whichalso clearly recognised the dangerof a plannedretreat becoming a rout.If this happens, the consequenceswill be very expensive and a lot of control and balancewill belost in the process.

Clearly, in the central Operating services areas things need to be managedwell, and perhapsmore importantly, things need to be seen to be managed well. It will never be admitted, let meassure youof that, but it needs to be seen. My personal viewis that operating managementsshould be seeking the benefits of computerisation primarily, and should not be seeking to havetheir own computers, unless the central service is clearly inefficient, or unless, perhapslocalfacilities would havea very clear cost advantage. Again | meana clear cost advantage to thegroup, not a cost advantage in monopoly accounting termsto the Operating unit. Becauseif thegroupalready has central mainframe capacity standing spare,it is surely the economics of themadhouseto bring in a mini in an Operating unit and take work off the centre.
So a further policy decision made in BICC wasthat people could and should have local hard-ware andlocalfacilities, but on the condition thatit was to process profitable local applications,and that they should not take work off a central mainframe in justification.
Oneofthe earlier features of our computing policy wasto say that we would have one supplierof mainframes. On the whole| think that was an excellent decision. | am sure that it saved a lot
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of trouble and a lot of problems. In the case of minis, we viewedthefield as best we might,
centrally, and provided a restricted range of choice. Wesaid ☁☁We believe you can have any one
of these three, but nothing outside those three, simply because we cannot keep enough
expertise in the centre to cope with more thana restricted range.☝☂ Wealso believe that in the
centre we alone possessed the knowledge andthe expertise to decide which three werebest.
The three may change from time to time, but | am sure that you understand the principle.

Let me turn away from computing for a momentto look:at one of these other major aspects of
managementservices: the pursuit of businessefficiency, clearly a service to management. The
objective is to assist managementin pursuing the particular aims that they may have at any one
point in time. These aims can change. It may be capital employed performanceat onepoint. It
may be cash flow at another one. Implications may be a need to adjust stocks, to control the
workforce more tightly, and so on. But the basic objectives remain to make the business, in
context, fitter, better, perhaps larger, through the skills of new venturing, business research,
and so on.

Briefly, these three roles are in my view what managementservices should be supplying to
business management today. These are the purposes. The factors affecting these purposes in
the operating services section are
basedfirstly on the thesis that this
is the mostefficient and cost effec- Operating services - Key factors:
tive way of supplying the services,
partly because of economies of
scale and partly because of the
need centrally to locate the neces-
sary highly skilled personnel, to

Efficiency: Best technical solutions
Future compatibility

provide the job opportunities for Cost: Economiesof scale
them to ensure that they stay with Good management
our company.

< rae Staff: Calibre
Loyalty

It may be of interest to you to go a
little more deeply into this and to
makethe point, whichis not always
generally understood, that in seek-
ing business efficiency you have
two options. You have a decision
to make between them in most
cases. It is a decision to be made
betweenthe solution of given prob-
lems as diagnosed and understood
and presented by your operating
management, as opposed to the
alternative approach which, in the
case of my group, has frequently
proved to be of far greater benefit. Identification, ranking and solution of problems
That is the independent analysis of
a business, leading to the identifi-
cation and the ranking, and sub-
sequently the solution of the real
and the important business prob-
lem.

 

Businessefficiency - Key factors:

Solution of given problems

 

In my book,this distinction is quite vital and it seemsto have been recognisedin practical terms
only in comparatively recent years, because conventionally operating managements have
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tended to call in the managementservices professional or the consultant ♥ as and when they
believed that they perceived the need ♥ to address those areas which management thought
were the problems. This might have beenpartly influenced by the double split that I mentioned
earlier: the twin problems of keeping the business going, and secondly, of looking for improve-
ment. | suspect that in many cases where operating managementprovided the given problem,
and brought in the technique specialist, it was for the first, rather than the second reason.

This major error has been compounded by the managementtechnique professionals, who havetended to wander about a company or around industry a bit like contemporary Lancelotsseeking the Holy Grail, all looking hard for problems that their techniques would apply to.Whetherornot the solution of these particular problems wasof any value to the business theyrarely considered. So | think that we have had the perspective all wrong.

Against this, we have developed particular business analysis skills in BICC in the last 10 or 12years, and these have enabled usto identify the real problems, the ones where the greatestleverageis; to be able to rank them aftera full and detailed analysis of the business as a whole. |believe this leads frequently to orders of magnitude and importance being demonstrated whichhad in no way been properly understood previously by operating management.

Thinking about that, it might be thought rather surprising that operating managementis fre-quently so unperceptive as to accept either the evidence of their own prejudices or even theincursion of the opinion of an outside consultant, who frequently has one eye on the nextassignment, as to which area of the business deserves study in the first instance. Ourexperience overthe last decade has convinced us veryfirmly that by far and away the mostvitaltaskis properly to identify these areas of greatest leverage, where the management techniqueswith which weareall familiar can be applied to the greatest advantage.

Let me remind you again that there are twobasicskill areas in management: Firstly, running thebusiness day to day; and secondly, identifying and implementing improvement potential. Twovery different tasks, demandingvery different skills. The second being frequently ignored.
Clearly, if you pursue this line of thoughta little further, another dimensionin this approachisthat once you haveidentified, analysed, and ranked problem areas, the knowledge that youhave gained in the process frequently permits a sufficiently deep understanding ofthe situationto allow potential improvement to be appreciated and quantified. If that is the case, you can setachievementtargets. You can set them supported and buttressed by a deep andfactual under-standing of the problem. You can monitor achievement towardsthesetargets.
If you pause and reflect for a moment, you will start to appreciate the profoundsignificance ofthis knowledge in areas like budgeting, setting management objectives, and in corporateplanning. | regret that | do not have time to go into this subject more deeply, otherwise| shalllose my main theme. But those of you who have been running large departments and respon-sible for budgeting, year by year, will know in your heart of hearts what the weaknessare. Yetthis is the cornerstone on which most management economics are based. Whyis it that wehave had to wait so long for any kind of technique that will permit us better to understand thebudget and make it more real and dependable?

Another dimension is whetherthese services are operated on a request basis. Does the managerask for them? Or are they imposed by a more senior management? There is no doubt whichisthe moreefficient. It is the senior chap who sees the panoramabetter and who knows what thereal needs are better, but in terms of acceptability | think it has to be on a requestbasis.
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Another aspect is the ability to set potential and monitor achievement. | have spoken on that
and | will not dwell on it further. Let me move onto the next point. With any central service
operation you need a decision
about whether you are going to
charge fees for your services, or
whetherthey are going to be given
free and without obligation. This is
worth debating for a few moments.

In the first instance, if you charge
fees you have a pretty powerful
defence when times get hard and
the managing director comes along
and says, ☜Cut it in half.☝ Your
answer is simple: ☁Yes sir, if you
wish. But the group must have
these services andit is clear from a
survey of alternative sourcesthat|
am supplying it at half the going
rate outside, with the additional
advantage that the knowledge
obtained by my chapsis retained in
the business.☝

If you charge, you bring into play
powerful emotive forces. In all the
groupsthat | know of, a fate worse
than death for any operating mana-
geris to pay moneyinto the centre.
He will do anything rather than
fund the wicked centre. Therefore,
you had better be good, becauseif
youare notfirst class you will hear
aboutit.

You tend to get better calibre
projects, because the operating
managerwill be a sight more care-
ful about how he spends his
money. Accepting that outside
agencies sometimes have the merit
of detachment, if you are on a
charging footing, then at least any
arguments that you have about the
future of your department do tend
to be on a moresensibly structured
basis in what is certainly an
emotional area.

It goes without saying that you
need to have a clear understanding
of the needs of the business. You

Businessefficiency - Key factors:

Operate on request

Be imposed

 

Businessefficiency - Key factors:

Setpotential

Monitor achievement

 

Businessefficiency - Key factors:

Charge fees

Free service

 

have to have the appropriate techniques available. Last but by no meansleast, you have to
pay a good dealof attention to attitudes. It is no blinding flash of the obvious to say that the
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underlying prevailing attitudes of government, of management, of trade unions, and the
associated workforce, are fundamentally important to the present and the future role of
management services.

Government has the task of set-
ting the general business environ-
ment for the economy.This is the
water in which weall swim. For
many years now, Western govern-
ment as a whole ♥ not just our
own ♥ has beenseized with a de-
licious schizophrenia: they cannot

 

Needsof the business

Technique(s)available

Prevailing attitudesdecide between full employment
and inflation. They have been
hovering between the two for
almost as long as | can remember.
Because it does seem that full
employment equates with high
inflation, and control of the money
supply to bring downinflation leads to the kinds of problems that we are seeing now, withbusinesses being squeezed, and lending rates shooting up. Personal taxation policies drasticallyaffect the attitudes of senior management particularly. The masses of what| will call ☜socially-oriented legislation☝ that the last government delighted in pumping through the system at anenormousrate is another considerable burden to the poor line-managerwhois trying to run hisbusinessat a profit.

 

| think that most managersare not ogres. Theyare sensible and decent people. They wantto beefficient. They would like to run a good ship. They wantto have a profitable company.But theyare also highly intelligent pragmatists for the most part. They are very muchinclined to balancerisk against reward as it affects themselves and their own careers. If the society in which theywork rewards managementpoorly,if it does not place a high valueoninitiative,if the powerofthe trade unions is such that managersfeel their personal securityis likely to be threatened,these are very important factors that you haveto take into account. Without wanting to bethought to be makingpolitical points,it is obvious that the trade unions themselves,certainly inrecent years, have been judged by many observers to have shown very unreal economicattitudes. Often they refuse to permit change. They set their faces against technologicalimprovements. The poor workforce, the people downatthecoalface, find themselves sufferingfrom a combination of weak leadership, a Duke of York style managementat one end, theextreme militant trade union shop steward at the other, and they have their owndifficulties incoming to terms with the requirements of change.
Let us now try to look ahead. In the intermediate- to longer-term, say 10 years or so, thepotential rate of change in technological termsatleastis obviously great. It is so great than onecan pose only very general questions about the shape and the form of our society. It is thisshape and this form that will shape the role of managementservices.
Someof the factors that spring to mind straight away are the rapid advancesin computing,perhaps even more rapid in communication, automation, convergence. It seemslikely thatfewer people will be employed on productive work, shifting to the service industries, maybefewer people employed altogether. We certainly see signs of that. Earlier retirement perhaps,and perhaps shorter working weeks. There will certainly be one European currency in theforeseeable future if the Treaty of Rome means anything. It is no great stretch of theimagination, at least to an audiencelike this one, to picture a society that operates entirelywithout cash anyway. You can imagine the sort of far-reaching effects it will have onaccounting, banking, insurance, and so on.
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| believe thatit is true to say that a lot of the managementservices role dependsforits fuelling
on the drive to change, the drive to improve, and the responseto business challenges generally.
One has to admit that it is at least a possibility that as social differences and uncertainties
engendered by these differences tend to diminish and fade, the searchfor efficiency and profit-
ability may becameless important to society as a whole. There may not be the same need.
The services themselves will expand and growin the short term. There is a lot of scope in
computing and telecomms. One hears many views, for example, that today☂s computer and
telecomms professionals will become comparable in status to the biblical hewers of wood and
drawers of water, rather than the highly-paid and highly-regarded professionals that they are
today; that is, once the newness has worn off and the thing has become decentralised.
In the shorter term, | have observed frequently in recent years, sadly too frequently, and
sometimes in somevery big groups, that the management services function has become less
than pragmatic in its attitudes and its approach. | do not know whythey have been driven this
way: it may be just sheerfrustration. There could be a numberof reasons. But | have seen them
becomefirst interested, and then, subsequently, obsessed by those fringe areas which one
might describe as socially or academically interesting. | hope that no onewill take offenceif |
cite the behavioural sciences as a possible example.

Having seen their fate overtake them ♥ in pretty short order in some cases ♥ | have to form the
overwhelming conclusion, and onethat| will leave with you, that if management services is to
survive the next 10 yearsor so, it must be primarily concerned with the mundanetask of making
businesses moreefficient and moreprofitable, to satisfy the direct needs of operating manage-
ment.
One wayof helping this aim is for us to seek to employ more people in managementservices
whoare trained in general businessskills, evenif it is at the expense of some of the high-quality
technicians that we have. Business now sees the overwhelming requirement to be hard-nosed,
to be cost effective in the operating services which it consumes. | believe that management
services has to respond to this by being competent and by giving excellent value for money.If
you do not, | believe that your fate will overtake you very quickly.

The longer term is much moredifficult to forecast. | commentedearlier that in large groups at
least, managementservices oughtliterally to include all the services and aids to management,if
only because the skills represented are complementary and interactive. Clearly, only under a
commonorganisation structure do you have the possibility of the best teamwork.

The managementservices, however you define them, could and should support each otherin
orderto give the greatest aid to operating management. But clearly human beings being what
they are, there will be human and organisational problems, probably so great as to make this
concept unworkable. | am sure that we have all had experience of therivalries and jealousies
betweenstaff departments. | can remember some 23 years ago, at an occasionlike this, hearing
a very seniorpractitioner in the O & M field refer to work studyas the ☁razor gang☝. Well, he is
entitled to his view and | am sure that there were contrary opinions expressed. Butthis is the
kind of problem which, if we are not very careful, we will run across.

In computer hardware terms,like it or not, there will inevitably be progressive decentralisation
of hardware. | believe that the most important thing that we have to do is to make sure that
when such decentralisation takes place,it is controlled sensibly and does not lead to disorder,
fragmentation and expensive lack of control.

These techniques, once introduced by a centre, tend to becomeabsorbedby and practised by
operating units. It certainly happened to us in the case of the work study function. In the centre
whichintroducedit thereislittle left, but the operating units have it and useit well. But | am
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quite sure that the current move towards decentralised computing will be very painfulfor a lotof us, and that in manycases there will be an expensive loss of control.
In the final analysis, it seems likely that the centre of large companies will retain a reducednumber of the highest calibre of forward thinking technologists, who will guide the groupgenerally, setting policy and standards, and who will advise and consult with operating units.|believe, too, that the centre will retain senior, general problem-solving expertise, becausemanagementwill always have problems,logistic and other kinds, which they cannotdealwith,or which managementdo not have time to deal with, because they are too busy running thebusiness.
Muchof the hardwarewill end up in the hands of the end user whowill probably understanditaboutas well as most housewives understand the cars they drive so well. But they do not needto understandit, as long as they useit intelligently and sensibly.
| hope that | have not confused you too much. It seems appropriate to end bytelling thedoubtless apocryphal story concerning the late Lord Birkenhead, who you mayrecall was amost eminent QC. In court one day he had

a

particularly difficult judge to deal with. It is saidthat the judge addressed himself to Lord Birkenhead from the Bench with the words, ☜☁I| havestudied your brief, sir, a good manytimes but | regret that| find that | am still none the wiser☂.To this, Birkenheadis alleged to have replied, ☜☜That may well be so, but | am equally confidentthat your Lordship must be a good deal better informed.☝☂  
 



 

SESSION G

MANAGING THE CRISES IN DATA PROCESSING
David Robinson,

Nolan, Norton & CompanyInc.

Mr Robinson is a management consultant specialising in performance reviews and planning
studies for data processing organisations. As a managerfor Nolan, Norton & CompanyInc., Mr
Robinson☂s specific areas of expertise include:

♥ DP strategy formulation
♥ Long-range planning for data processing
♥ Audits of EDP organisations
♥ Hardware planning
♥ Software developmentstandards

Mr Robinson was educated at Princeton and Harvard Universities. His career includes a period
in the US Navy, in a large DPinstallation and also some years with Arthur Andersen.

In the latter position he was concerned with a numberof data processing projects.

Thetitle of my talk, which is ☁Managing the Crises in Data Processing☝is the result of one of
thelast editorial passes made atthearticle that George Cox referenced, which was published in
the Harvard Business Review this spring. The article is about the work that was originated by
Dick Nolan and that formsthe basis for most of our company☂s work, whichis called the Stages
hypothesesfor understanding and managingdata processing growth, and that is what| will talk
about this morning.

| will talk about two things: what is the Stages hypotheses, for those of you whoeither have
never heardof it or have heard of earlier versions and might be interested in whatis different
aboutthis article; and, assuming that you understand that, whatin the world you can do with
that knowledgein helping to manage the management services function. So | will try to address
those two broad points this morning, first to walk you through what the Stages is and where it
comes from, then some approaches to taking that framework and applying it to the
management and planning of the management services function, specifically the data
processing end.

What is the Stages theory? At this point wearefairly comfortable with the statement thatit is
an accepted theory for the assimilation of information technology in organisations. That is
based on what has been done with the work since the origination of Dick Nolan☂s workin 1969,
and| will talk about that. The theory wasoriginally published in 1973, with the most well known
article published in the Harvard Business Review. Starting in about 1975, Dick Nolan began to
expand theoriginal four stage framework to six. We have

a

lot of empirical data on the stages.
Wehave applied our own company☂s workin detail in over 50 large organisations. That number
maybeold now,it is probably more. IBM did a study a couple of years ago in which they did
some analysis of data that they have on their customers worldwide. The sample was about
6,000 companiesandit validated boththeoriginal four stage hypothesis and the restatementto

81



six. All of that is described in the article of March 1979, which delineates two eras in thedevelopment of what we eventually call the Data _Resource function, the computer
managementera which | suspect that most of you are in or emerging out of, and the Data
Resource managementera which most of us are moving into, with trembling feet.

THE STAGE THEORY IS THE ACCEPTED ORGANIZATION
THEORY FOR THE ASSIMILATION OF INFORMATION

TECHNOLOGY INTO ORGANIZATIONS

@ CASE RESEARCH ORIGINS IN 1969 BY RICHARD L. NOLAN AT
HARVARD BUSINESS SCHOOL.

@ EXPANDED FROM 4 TO 6 STAGES IN 1975 BY R.L. NOLAN

@ SIX STAGES SUPPORTED BY IBM STUDY OF 6,000 CUSTOMERS-- WALTER CARLSEN, IFIP☂S CONFERENCE -- AUGUST 1977.

@ R.L. NOLAN☂S MARCH-APRIL 1979 HBR ARTICLEDELINEATES COMPUTER MANAGEMENT ERA (STAGES I, II, &ITT) AND DATA RESOURCE MANAGEMENT ERA (STAGES IV,V, & VI). J | | | |: ? TINESTAGE I STAGE I! STAGE it! STAGE IV STAGE V STAGE VI

Where doesthe Stages hypothesis come from and whatdoesit say? When Dick Nolan arrivedat Harvardin the early 1970s, he had comeout of work with the Defense Department in the USand with some large companies in data processing. He was educated originally in industrialengineering. He arrived at Harvard with a problem: why in the world does something whichtechnologically seems to be so manageable get screwed up so often in organisations? Whywere the disasters of the 1960s there and how might wetry to prevent them in the future?
So heaskedtheuniversity for some time off, went on sabbatical and did some Case studies ofthree large companies,to try to understand what wasgoingonintheassimilation of technologyand their growth anduseof that technology. What you seeonthis chart are the original curvesthat he drew whenhedecidedto plot the absolute dollar expenditures on data processing overtime. When he stepped back, what he saw were S shaped curves; and, having come from anindustrial engineering management discipline, he said that S shaped curves are usuallyassociated with somekind oflearning. What he postulated, then wentin more deeply to under-stand and what wehave been able to verify, is that the expenditure curves articulate underlyingorganisational learning about the use of information technology. Today, we express that withthe Stages hypothesis which recognises and in which we can measure two broad eras spanningand divided into six stages of organisational learning about the use of data Processing. (seediagram 4 at end of session).  



  

Dick Nolan originally postulated thefirst era. If you go back to 1973 you will see an article about
four stages. If you everlistened to Dick talking in those days, he would talk about the four
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stages; he would talk through stages 1, 2 and 3; then he would get to stage 4 and getoff it as
fast as he could, because we did not know whatit was. It was described as ☁☂maturity☂☂. We
have been able to do some work and gather some data and wehave a pretty good idea now of
what stage 4 is. We have expandedthatto look at a six-stage framework,thefirst three stages
revolving around understanding the use of computer technology, the latter three stages
revolving around understanding Data Resource technology or what might in somejournals be
called the ☜information management era☂☂. Most organisations are either concerned with, or
about to be concerned with thetransition from oneof these to the other; and| will talk about
that today. (see diagram 5 at end of session).

Let me give you someorientation to the Stage hypothesis. There are somekeyprinciples. Oneis
that the budget patterns that we observe in organisations ♥ and we see them over and over
again ♥ are growth curves.
If you track the data processing expenditure budget over time, in most organisations you will
find it will come out as an S shaped curve articulating underlying learning forces.

Weare talking about organisationallearning, not just within the data processing function but
within the organisation as a whole. What does the companylearn about data processing? It is
very important, because the way that companies managetodayis largely based on what they
have learned in the past about how data processing functions. You will find that different
companies managedifferently based on their past experiences, which are important to under-
stand. It is a very important point. We have found that you cannotskip a stage. If you know
where you are and you conclude that you would like to be further along, you can manage



through the stages productively; we have not found that experience-based learning can be
skipped.

To understand what| am going to talk about and the way that we understand the stages, we
need to understand the idea of four growth processes, that is the framework that we use to
describe whatit going on as an organisation moves throughthe stages over time. Let me talk
about those. (see diagram 6 at end ofsession).
The growth processes represent a taxonomyby which we can classify both the activities withinthe data processing function andthosein the organisation at large, and then describe how theychange, grow and interact with one another through the stages.
Whatare they? The most important ♥ and | will explain later why we have a triangle here ♥ wecall the applications portfolio. That is the bottom line. That is why wegetupin the morning andworry about data processing. Thatis the set of systems delivered to the business. Wecall it aportfolio because you can look at it in much the same way that you look at an investmentportfolio, with concepts of return, risk and cost.

If the applications portfolio is the bottom line,it is just as important and very often overlooked tounderstandthe otherthings that are going onin the organisation, to get that portfolio built, runit and maintain it. You can almost think of those as the factory functions. What are they? Thepeople andthe technologies that you have assimilated in your organisation. Yourability to buildsystems and operate them will depend partly on the resources that you build in your peopleskills and the technologies that you have assimilated. Thatis a very important point. You canbuy yourself a PDP-11 tomorrow,but you do not ownit yet because you have notlearned howto use it. So we talk about the assimilation of technology.
Managementcontrols and organisation structure. Watch the way that these change. Complexissues, becausethey are not only things that you need to look at within your own organisation
Whatis the job of stage 2? Whatis going ontypically in stage 2? What changes? For onething,the applications portfolio stops being a creature of the initial functional area where dataprocessing was organised; and you suddenly see data processing moving outvery fast;if itstarted in accounting, into marketing; into manufacturing; into distribution. The technicalpersonnel either need to augment their skills very fast to learn about these new userorganisations that they are automating,or you see the data processing organisation suddenlybring people in from theuser areas, sending them to programming school and turning them intodata processing people.
Organisation and control: none. Controls: none. Usually very lax in stage 2. Nobody haseverneeded them. Why should we have a project management system? That just slows thingsdown. Thatis for those guys over in the other companythat are plodders. We have not neededit to date. User awareness. Users who were essentially ☜hands off☂☂ users in stage 1, whobenignly accepted the system, become superficially enthusiastic in stage 2. ☁☁Sure, comeonin.Automate my marketing system. I☂m not paying for it anyway.☂
The job of stage 2 is to get thatinitial multi-functional base of applications built. Today westillsee some organisations in stage 2. Westill see somein early to mid-stage 2. If you operate outof the central unit of a large, multi-divisional company, especially one thatis international, |suspectthatyoustill have some units of your companythat are backin the beginning of stage2, even though your Centre may be quite advanced.
| think that today the most important issue for organisationsin that period is the technologybecausein the 1970s, after a period of relatively stable technology development, dominated bythe mainframe manufacturers, as you talked about a lot yesterday, things have gotten wild  



  

but you need to talk about concepts such as the ones that Peter referred to this morning: the
role of corporate versus divisional activities; where do controls lie; who hasthe ball; how do
they change through the stages and how ought they to change?
Welook at the users; a critical and very often overlooked variable. You can build the best
systems in the world in a closet, take them out and deliver them to users, and the useris the
limiting factorin the effectiveness of the system. You need to understand where yourusers are
at different levels, what their roles are and what their capabilities are: capabilities to get your
applications built and to get them used effectively. (see diagram 7 at end of session).
Let me put these ideas together. The idea of a movement through stages overtime, a learning
movement, and tracking four growth processes. | can show youa picture that lookslike this.|
have put the growth processes over here and the stages here, and | should like to talk you
throughthe six stages so that you understand the kindsof things that occur as companies move
along. Until | get to stage 4 | will describe a lot of historical data; then | want to talk a little bit
about ☁so what?☝☂: thisis all interesting, but what can | do tomorrow to make mylife easier?

Let us talk about stage 1. What is stage 1 and what happens? Stage 1 is the beginning of an
organisation☂s formal use of the computer. When| say an ☜organisation☝ | can mean a number
of things. | can mean a division or a companyat large. But for our purposeslet us think in terms
of a logical business unit whichin a large multi-divisional company might be a division, because
you usually find that divisions go through the stages differently and at different times.

What we see when a companybeginsits use of data processing ♥ and | suspect that most all of
you are past that ♥ is that two issues surface right away: location and leadership. Where do|
put it and who do| get to run it? What do we observe that companies do? First, they usually
organise the function in the area that has thefirst application. In 80% of the companies that we
work with that was accounting, and the first application in about 80% of those cases was
payroll; and westill live with the legacies today of accounting oriented management.
Specifically, we have great ways to measure cost of data processing, tools that we can spread
all over the wall, and absolutely lousy measuresof benefit. That is an accounting legacy.

Location. If you want to track that, take a company that either started in manufacturing or
marketing: a company that starts data processing in marketing manages today entirely
differently than one that started in accounting.

Who do we get back in stage 1? We get a technician; we get someone whocaninstall the
machine, program it and operateit; a small group of people. At the time that most organisations
went through stage 1 ♥ which for companiesof yoursize | suspect wasin the mid to late 1960s
♥ what wealso had waslearners. Thefirst application is usually a success. Thereis a fixed level
of expenditure. We bought the machine; we boughtthe people;webuilt the application; we did
the post audit; and, lo and behold, we saved the 50 heads wesetout to save. Usually thatis the
case.

Now a couple of things happen as a result of that. One, the data processing techniciansfeel
pretty good. ☜We can doit☝. The organisation looks at what they observe and whatdo they see?
☜Hey, those guys overin accounting have

a

fairly successful system.☝☝ So somebody,usually
the data processing organisation, says, ☜Let's do another one.☝☂ Maybe the second oneis an
accounts payable system, and that workspretty well. ☁☁Let☂s do a third.☝ Somewherein thefirst
oneto three years whatyou seeis the organisation suddenly moveout, very sharply, from that
initial low profile, single organisation, fixed expenditure posture, and enter what we call stage 2.

Stage 2 is characterised by a lot of very rapid applications development across many functions
of the company, with very loose controls. What weobserveis that expenditures begin to rise
very fast, compounding during stage 2 at the rate of 20% to 40% a year.
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again. What wewill see technical organisations doing is not understanding their function instage 2.

The function is to get that baseof applications built; but very often a lot of energy gets devotedto fooling with the technology by organisations that have not really cut their teeth yet onit.
What goes wrong here? What goes wrong wasthat organisations which are supposed to bebuilding basic, fundamental systems to benefit the business get lost in the technology.| willsubmitthatin early stage 2 that is the prime danger that an organisation faces today. Thatis notto issue an argument against minicomputers or modern technology, but as a managementservices director | would wantto befairly sure that primary efforts were focused on getting thebusiness benefit out the door before fooling with the technology.
In a typical organisation, and probably in mostof yours, that learning in stage 2 is eitherstillgoing on or you are completing it. Let us look at what happensas stage 2 continues. Hereis aschematic representation of the applications portfolio. First, let me explain what the trianglemeans so that you will understand what the picture is supposed to represent.

THE STAGE TIT APPLICATIONS PORTFOLIO FORCES THE
TRANSITION FROM COMPUTER MANAGEMENT TO DATA RESOURCE MANAGEMENT

@ STRUCTURE IS NARROW AND DEFICIENT TO BUILD UPON
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If you walk into a business, forget automation for a minute, what you will see is businesssystems. You will see business systems supporting different levels of management, planningsystems for senior management, control systems for resource measurement, allocation formiddle management, and operational systemsthat support the daily operation of the business.Now at a point in time, given the technology and the economicsof that technology, there issomeset of those business systems that you canlook at and Say that they are either infeasibleOr uneconomic to automate. Youeither do not know how to do it, or you know howtodoit but  



you do not think that it would pay. The part that is left is conversely the set of business
functions that offera cost effective and feasible potential for automation. To re-state that, if
you build a system in there you get a positive return and you expect that you can getit done.
Wecall that the Applications Portfolio. That is the target; that is the set of business functions
that you pursue with automation.

If you go back to stage 1, what you findis thatinitial first system or set of systems, payroll,
accounts payablefirst being constructed. Then as the organisation movesinto stage 2, what we
will see is a very rapid proliferation spreading right across the functions of the company, very
fast, accountsreceivable, order entry, order processing, inventory control, shipment scheduling
♥ systems being droppedin very fast.
Whois building them? Highly competent, well-trained, super-experienced, 1979 professionals?
No: learners. With what kind of controls? None; especially when youlook at someof the older
systems. What happens towards the end of stage 2? Somebody comes along andsays, ☜Hey,
we've got payroll and accounts payable built. We could probably put those together and do
some budgetary control, and get an expense reporting system.☝ Do you go back and re-write
payroll and accounts payable because they werenotoriginally designed to be put together? No.
You put in someintegration: first level integration, and then second level integration; and you
start getting into something called maintenance.

Nobodyfigured whenthese things were being developed that they would everstart getting tied
together and move upinto higherlevel reporting requirements, but you go ahead anddoit.
Gradually, if you measure maintenancein a stage 2 organisation, you can see thatit will rise to
as high as 80% of the total development resource by the end of stage 2, sometimes 100%.

What happens towards the end of stage 2 is that this thing beginsto fall apart. Why? These
systemsare getting old. It is almost impossible to maintain them for their original function,
muchless keep them tied together. You begin to see characteristic syndromes. A user sees a
relatively simple functional enhancement. ☁☜Weare paying you to putall this data into the order
entry system, and we would just like a simple report on order status.☂ Typically the answerthat
comes backis ☁Yes, we can do that. We need about $100,000 and a year.☝☝ The user☂s typical
responseis frustration and mistrust. Nobody ever figured that there was going to be something
called maintenance.
Wesee this over and over again, in organisations which get to the point where the portfolio
begins to bury them. What is interesting is that while you and the management services
function or your data processing people know exactly whatis killing you, your management
does not. They do not understand. All they know is that costs are going up andvalueis going
down. It is even more fun whenyoutell that whatyoureally want to dois stop giving them new
things for twoor three years and re-build the whole thing. Nobodyever thought that was going
to happen.

Whattypically happensatthis point? What happensis that managementdecidesto exert formal
control for the first time.

When that happens ♥ andit is typically driven by the inability of the data processing
organisation to continue to deliver value out of the portfolio ♥ you see an organisation move
into stage 3. (see diagram 7 at end of the session).

Stage 3 is marked by the formal introduction of control over data processing by the external
organisation. It can be caused by the kind of dynamics that | have described. Sometimesit will
be caused by a companythat decides thatit is no longer a growth company,it is now an asset
management companyandthe internal changes in style that that produces. But what you see
and what we measure is that suddenly someoneupthere says, ☁☁Aha, I☂m a rational manager,|
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don☂t understand whatI☂m getting out of you any more. Every time | ask you say wordslike
DOS and MVSto me.So I☂m going to shut you down.☝If you think aboutit, any manager who
cannot understand the value oughtto do that; thatis his rational response. It is all he can do,
responsibility: shut you down. Whatweseeis that 20% to 40% budget growth beingarbitrarilyclamped down.
Very often that is associated with a management changein data processing. Dick Nolan didsome workon that one year, whenseveralindividuals that he was working with were suddenlyand summarily fired. Whenyoufinally organisationally figure out how deepthehole is and thefact that you are at the end of the line and you cannot maintain the systems any more, youwillhave to buy your way out and while you are doing that you are not going to get muchthatisnew,usually somebody has got to get slammed for that; and in some casesthatis the data pro-cessing manager.
Stage 3 is characterised and wecall it the control stage, becausethat is what you see. You seecharge out introduced,very often. You see project managementsystemsintroduced. You seeformal planning usually introducedfor the first time. Lots of control under typically a no-growthmandate or a low-growth mandate; and management usually find that they cannot shut it downall the way. But stage3 is initially characterised by a proliferation of control.
Thereis a transition point. If you can stop looking back and start looking forward, no matterwhere youare in that framework, then you might beable to do twothings:first, manage yourlearning process and, secondly, condition your management about what to expect. Very oftenour role in companies, which is initially viewed as threatening by the data processingorganisation, will turn out to be viewed as very healthy; because we are able to explain tomanagement whythe DPorganisation operates asit does.
The thing that continually frustrates audiencesis that you cannot completely avoid the learningproblem. That is what we mean when we say that we cannotskip a stage. It is especiallyfrustrating to clients, because theywill say, ☁☁You are consultants, you are not supposedto giveus that kind of an answer.☝ But that is the truth. One of the tricks is to understand yourlimitations when you plan so that your plansare realistic. If you haverealistic plans, you havesome hope of achieving them.
| will talk about some ways to do that, but the general answeris to understand whereyouare,and then not only do

a

lot of planning about what you wantto build but a lot about how youwantto build it.
QUESTION FROM THE FLOOR: Doall parts of companies go through the stages at the sametime?
It depends on how they are organised. A company which delivers operating and softwareservices out of a central group will tend to driveits divisions through the stages together,because the group tends to impose uniform learning. In a relatively decentralised multi-divisional, or at least one that has the applications groupsin the divisions, you will find them alloverthe place. You will find the shapesof their curves very different. You will also find that thebasic managementstyle ofthe division governs the waythat they go through the stages, notthe data processing style. Divisions that manage with noise have noisy data processinginstallations, and divisions that manage well and are reasonably mature, as a rule havereasonably mature, well-understood data processing functions. But yes, you doseedifferentcurves; you see different rates of growth.
Stage 1 typically lasts one to three years. About the longest stage 2 that we haveseenis abouteight years in a company. You can get them as short as three years. | saw one that was threeyears long in a governmentagency, whichtried to go from zero automationto a fully integrated  



  

data base managementinformation system, growing their own data base system at the same
time. Their stage 2 lasted three years before it was shut down. | should say that it shutitself
down.

Organisations also enter stage 3 differently, some with a bang and a whimper, and somefairly
quietly and in an organised way. There are organisations which managetheir wayintoit without
a management change and withouta lot of chaos, but those vary andtypically the ferocity of
stage 2 tends to govern the entry into stage 3 and how extremeitis.

Something changes in stage 3. Initially you have a control orientation, an obsession with
controls. Thereis a transition point, and whenorganisations hit that transition point also varies
widely. But let me talk about what happensand thebasic shift that | suspect that many of you
whofind your histories familiar may find yourselves approaching.

Theinitial theme of stage 3 is control. Whoa: stop: manage for a change. Something else is
going on,-andit is usually understood much better by the data processing function than by
management. It is this: you cannotreally get anywhere or get very muchfurther in delivering
function until you re-build the portfolio; and it will be variably messy, depending on what has
happened in the past. But the worst onesare really bad.

If you are a data processing manager, you know in your heart of hearts that you have gotto re-
build it. One of yourjobs in stage 3 is to figure out how to do that without communicating the
deadly message, which is: ☜☂Give me three years and don☂t ask mefor anything. Let me grow
and I'll take you to Nirvana.☂ But what the data processing organisation knowsis that the port-
folio has to be completely restructured. Why? Because we are not looking at systems here, we
are looking at functions. If you cast one of your systems that has a namelike MAPSor
WEASELonto that, youwill find its functions showing up all over the applications portfolio.
Your systems do notlooklike the business any more. They do not mirror the information flows.

When the data processing organisation starts to re-build either with an active re-building
programmethat is sanctioned, or in a very quiet re-building programme,it looks around for a
technology and sees data base and data communications technologyas an enabling technology
to get this done. There is a way to get the re-built systems re-built in a way that may allow you
to avoid the problems of the past.

So you begin. What you will see is an initiation of data base systems being droppedin during
stage 3. What you will see the data processing organisation do is to propose somethinglike this.
Wewill manage a new way. Wewill have a data base administration function. Very often you
will see a planning study conducted whichidentifies functionally oriented data bases thatwill be
created and built over a five-year period, along with applications dropping out of them; and an
organisation which identifies something variably called data administration or data base
administration, and maybe so sophisticated as to look at data resource planning. Thatis usually
written up in a White Paper, and one or more of these people are hired and off you go.

What happens? What wesee happeningis that that first data base system does not quite go as
well as we thoughtit would. You are beginning to automate yourorder processing system. That
seemsto be a goodfirst data base system for many companies, especiallyif it is integrated into
manufacturing. Youstart the first system, and suddenlyit gets harder and longer. What is going
on? New technology. Any learning resident in the organisation about how to do backward
pointers and DBD gens? No. Any learning in the user organisation about the broader problem
that is implied in that organisation chart, which is how wejointly manage interfunctional data?
No.
Whatyouseeis that suddenly that broad conceptgets overwhelmed,but the organisation goes
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on and starts building new systems, re-writing the applications portfolio with data base
technology. What dothe users see while this is going on? You begin to see systemsbeing built:
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new order entry, order processing systems; maybe a new financial management system;inventory control production scheduling, possibly tied to order entry.
Let us go back to what the users have been seeing in stage 3. What have they been getting?Nothing. Managementsaid, ☜Shut it down. Go slow.☂ Whatelse has happened during stage 3,which canlast five years or more up to thetransition point? Users have beenlearning. Theyhave been held accountableto their costs. They have been co-optedinto a project managementapproach and taught howto participate. They have been learning. What begins to pop out ofthe door? Screens start to appear in the company; real, valuable function; ad hoc querycapabilities begin appearing so that these functions appearthat very often are not structured,but are better lent to unstructered data analysis, begin to be served. What we are seeing insome very large companies is that where the introduction of data base technology and amovement into the data resource era beginsin the technical function, with what wecall thetechnology push, suddenly youget a reversal and Managementturns around andstarts pulling.And whentheypull, they pull hard. Because now you have your manufacturing managerinthere, who maybe hasthree to five years to make his namein that function, whois

a

littleyounger and has been througha different education, both formally and in the company, seesfunction and begins to understand, through his people and his organisation, that this is avaluable technology. Very often, if the companyis an asset management company, aninvaluable technology; and he musthaveit. He comes downto the organisation andsays,☁☁Giveit to me. | want that system and | wantit fast. And I'll payforit.☂☝ He goes to the boss andsays,☜T'll pay forit.☝ What weare seeing in that environment, in companies that are beginning to  



 

enter that period, is a re-emergence of the old stage 2 growth rate ♥ 20% to 40% year. This
signals the beginning of Stage 4. (see diagram 11 at end of session).

There are a couple of ways to get through stage 4. You can either be as data processing
function pull, yanked, whetheryoulike it or not, whether you can manageit or not, or you can
try to stay on top ofit. A lot of that depends on whether you got yourself ready back in stage 3
to hang on, because that manager whohasthat three to five year period to make his name does
not want to hear you say No. If you say No he will go to the vendororthe service bureau: to hell
with you. Or he will find a way to get your organisation to take off.

And how successfulis it for you to say No? You have been downthere, buried in stage 3, and
suddenly somebody comes and says, ☁Make me a hero,☝ and what do you say? ☁Well,
honestly, | ♥ er ♥ really can☂t help you.☝☂ You do not say that. So you doit. But youdoit fast
and the issue of stage 4 is that in fact that happensfast and it is not a control period.

When you come out of that you find that by late stage 4 you have automated pockets of data
base systems. While those pockets have a better architecture than the mess you had backin
stage 2, lo and behold, there is a need to do someintegration.
Something else emergesthat is an issue in stage 3, but weare calling it a stage 5 issue in the
waythat it can be handled: it is shared data. That is a buzz term. It really means substantive
identification of redundant, jointly managed data betweenfunctional units. You rememberthat
backin stage 3 we were going to manage shared data. We had an organisation set up to doit.
We hired somebody called a data base administrator. We said, ☁☁Go out and getrid of the
redundancy. Get us a single bata base.☂ That data base administrator goes out and picks
something pretty generic to the company,such as a part number. Let metry to standardise the
part numbers,so | will go to see engineering first. They have a part numberthat looks one way,
and | will go across and now talk to manufacturing. Well, the part numberis slightly different.
Youfind that you have seven part numbering structures. You go to your companyand ask how
many charts of accounts you have, and you find out that you have twoorthree.

In stage 3 the organisation has not learned how to share information yet, and so the processof
creating a truly shared, detached data structure is very frustrating for organisationsin stage 3.
By stage 5, the process that has been learned by someof the multi-functional work donein the
data base automation ♥ and weare projecting because there are not many organisations that
have movedinto stage 5 yet ♥ ought to be ready to begin attacking that. Along with that, we
would predict the growth rate to begin slowing as the applications portfolio is retrofitted.

Whatwethink stage

6

will looklike is an era in which the data resource managementfunction
will have matured and that the process that beganall the way back in stage 1 in the 1960s of
beginning to makeusers accountable for the waythat they use data processing, will havefinally
matured. It certainly has not today.

What the Stages theory is all about is the problems that organisations face in applying
technologyto get those benefits. That is why wecontinually focus on the technology. Because
organisations continually run into problems in making the technology work ♥ organisational
problems. It is an organisation learning process. Part of the latter stages, especially the early
part, is learning about the hard technology; but the latter part of stage 4 will primarily be
obsessed with learning about how in the world do we go about building multi-functional data
base systems. That is a management problem. It may be technically oriented, butit is certainly a
managementproblem, not a hard, technical problem. The twointeract. That is why wetalk
about a shift from a computer management era to a data management era, because the
unlearned problem is how do you manage information, how do you manage data? But the
technologyisstill today ♥ How many times during the last day and half has the word ☜☁distri-
buted☝ processing been mentioned?| bet you that, if | had time, | could solicit definitions from
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you andgetat least 10 out of the audience. Nobody knowswhatit is yet, but we are going to goout and spend moneyonit in different ways and the technology just tends to drive.
QUESTION FROM THE FLOOR: Whatdid you meanearlier by a ☜☁noisy☝ stage 2?
When | mean noisy the things that | was trying to characterise are the differences betweenorganisations that tend to manage with a lot of inter-functional conflict, which | would
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characterise as noise, and those that tend not to do so. Myexperience has been that those whomanage with more conflict in their general managementstructure also seem to have moreconflict with their data processing organisations. If you look ata multi-divisional company fromthe top, if you can find the logical managementunit, a relatively homogeneous managementorganisation that also has a data processing supply unit, then wewill tend to find not a centralmixing, but a relatively clear and identifiable staging. Someofthe userareas will be in differentstages, but youcanstill see a progression and you can measureit.
Whatweare projecting is an era in which the data processing function will be accountable asthe data manager, sourcing data and adding value by Processing; and that the actofreallyfiguring out how touse information and how to apply data will have substantively transferred tothe user functions.
| said that | was goingto talk about two things today. One is what does the Stages theory say,and| havetried to walk you throughthat, get you oriented to the idea of four growth processes.The other is what do you do aboutit. What can you do?
In the article, Dick Nolan lays out five guidelines for action, some of which, andcertainly thefirst three, apply to an organisation anywhere in the stages; all five of which apply to anorganisation whichseesitself approachingthe transition from computer managementto dataresource management.Let metalk about those.
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First, we would say that you need to recognise and accept the fundamentaltransition, that you
are coming out of a period that looksa lot like the first three stages that | have described; and

FIVE SUMMARY GUIDELINES FOR MANAGEMENT ACTION (R.L. NOLAN, HBR, MARCH 1979) 
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that you believe that you are in fact transitioning into a data managementoriented period; and
also recognise the importance of the enabling technologies. Here you will see that | am talking
about a broad spectrum of enabling technologies, not just data base technology but data com-
munications, microprocessors anddistributed processing. Certainly a centralised philosophyis
not implied.
The technologies, however, are enabling a movement which would not have beenpossiblefive,
seven or 10 years ago, for most companies. That is the importance; that we have reached a
point where wecantalk about not just theories but the ability to put them into practice.

The onethat | want to talk about is to know where youare, becauseit is pretty important if you
are to manage forward, if you are to try to mange the way you go throughthestages,ortry to
avoid or minimise some of those problems, that you start with an understanding of where you
are. Let us talk about that. What you want to do is to try to understandthe position of each of
the four growth processes. They will not typically go through the stages uniformly, the way that
| described it. That is one of the things that you need to understand. Where is my company;
where are my business units; and within each of those, where are the growth processes?
Becausetheywill be in different positions and you dodifferent things. (see diagram 16 at end of
session).
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Let us talk about understanding where you are. The applications portfolio: you can measure thebottomline; you can construct a representation of your business functions. | have described theportfolio as the cost effective potential for use of automation in support of the businessfunction. You can measureit. In the article, Dick provides some benchmarksfor measuringit.Wetypically see mostof these functions, say 80%, with somelevel of automation by the end ofstage 2. Nottotally automated but somefirst attempt at automation. That pretty well correlateswith the whole idea of having completed that first wave of automation.
What good doesthat do you? For one thing, you can understand not what systems you have,but the way your systems support the business ♥ twoentirely different things. Managers arealways presented with systemslists; and system names do not say very much about whatsystems do for the business. The applications portfolio recasts systems and shows how theysupport the business: an important thing to present. If you know where you are, you can com-municate what you have done for the business. You can also begin to correlate your plansagainst the business. You can map whatyou are planning to do and whatkind of coverage yourplans would give you, against the unfilled areas, the gaps. You can understandeither what youare delivering as a data processing manager or what you are getting as a user manager, andbegin to set somestrategies. | will talk a little about how to use this kind of framework forsetting strategies.
You can measure your applications portfolio. You will see some benchmarks for doing that inthe article. There is a representative manufacturing applications portfolio in the article. Whenwebuild one of these wetailor it very closely to the business that has been studied.
But that is not enough, thatis just part of the understanding of where you are. It is critical thatyou understand wherethatportfolio is. If youare backin stage 1, then you havea lot of work todo. You can probably concentrate your strategy on delivering function to the business. Butifyou have put a lot of that function in, then you may havea strategic decision: can | maintain itfor anotherfive years or am

|

at the point where| really have to go back andreinvest and restruc-ture? You better know that, so that you do not just charge through the stages blindly.
QUESTION FROM THE FLOOR: | have nottalked about packaged software which can allowyou to move throughthe stages faster without the associated maintenance problems, providedthat you do not tamper with them too much. Two very important caveats at the endofthat.
| do not think that you ever get by without the associated maintenance problems. A system canremain functionally current only so long. The organisation changes, and the system eitherchanges or does not with the organisation. Thelife of any piece of software, whetherit is apackage or a home-grownpiece of software, whenit is installed, if it is installed, will still varywith rate of change of the business functionit supports.
On what software does for you in going through the stages, in certain cases you can getfunction in faster with packaged software. There are many organisations which have entereduponthat plan and discovered that it was no faster and no cheaper. You must know what youare doing. That presupposed a mature organisation, which understandsthepitfalls of packagedsoftware.
| think that in some cases you can use packaged software wisely; | am not convinced thatit isuniversally true that it shortens your path through the stages. Certainly it can cause you, at theend of stage 2, to have a much less compatible applications portfolio than you mighthaveif youhad used the samerelative technology standardsall the way through your developmentofit.You mayget to stage 3 faster, and hate yourself more in the morning; thatis possible.
QUESTION FROM THE FLOOR: Don☂t we know better how to avoid thesepitfalls today?
It is certainly true that the knowledge baseis expanding today over whatit was in 1958, and that



we know a lot more today than we did then. We see a lot more organisations morewilling to use
project management. Wetend to see more cases where more prudent management techniques
are used in stage 2. However, the technology has also taken another leap in complexity, so
while everybodyis getting betterat it, the task is also getting more complex. That is what | was
trying to say about the current dangerof stage2. It is not the same stage 2 that weall walked
through with our 7090s and 1401s,it is a different ball game.
If you know wherethe portfolio is and you have some sense of where you wantto take it, then
whatiscritical is that you understand how youcan get there. What resources do you bring to
that task? Will they limit you orwill they facilitate that strategy? You need to look at your people
and the technologies that you havein place.

Whatis important is that you look at technology not as someabstraction that you must havein
place, but as a tool focused against your strategies; and that you then look at what you know
and youeither make choices on how to improveyourlearning in the use of a needed technology
or constrain your plan backwards to account for what you cannot accomplish.
In the same way you should understand what kind of control do | have in place? What do |
need? Do | have project management well in hand and well assimilated? Do myusersreally
know whatit means to be a user project manager, or do | just have that box on myproject
management chart? Is charge out understood?Is it working well? Oris it a surrogate fora lot of
problems? Are we organised right for what we have to do? Wherein the world are my users?
Am | about totry to install a complex, on line, manufacturing oriented system, with my manu-
facturing manager whosays, ☁☂Sure, let☂s put it up over the weekend.☝ There is a lot of risk
there. What capabilities do the users have and howfast do my systems plans push them?It is
critical step 1 that you know where you are. Knowing where you are gives you tools to set
effective strategies.
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That is why welookat the planning task as being broken up into three pieces. The first is the
stage assessment. Where am |? Let me understand my strengths and weaknessesin each of the
growth processes. Where is my applications portfolio? How does that match the task | have?
Where are the other growth processes? Do| either need to pull back from my plan or invest inthe delivery mechanisms? If so, what do | need to do? How can | best align myinformation
strategy with my businessstrategy?

Let me talk a little about those two issues of how youalign or how you can use someof theseideas betterto align your plans with the business, or at least communicate how well you have
aligned them to your management, and make someclosure on the idea of setting a strategy
involving all the growth processes.
You can correlate your business strategy with your applications portfolio, because thelatter is apicture of your business and not of your systems. That makesit a tool for you to use in com-municating both where you are headed with your systems and where you have beenin businessterms.
You can draw

a

very detailed applications portfolio like the ones that | showed earlier, and youcan classify each of those 70 or so functions into a relevant correlation with your businessstrategy; either a high correlation, medium, or low; and then measure where you are today.Where are your mosteffective systems?
QUESTION FROM THE FLOOR: In carrying out a similar look at their own situation, how doyou actually measure coverage of systems?
Through the users. There are techniques. What we dois to use techniques that assess thefunctional effectiveness of the systems against user requirements. It is a fairly detailedmethodology. It is a quantification of a subjective judgment. Thatis a very important point. Youhave to make a choice on whose judgment you want to use. Our viewis thatit oughtto be theuser☂s judgment becauseheis the one whodelivers the system to the business in operation. Sothe data processing judgmentof the greatness of the system is probably not as relevant as theuser☂s judgment, if you want to find out what the businessis getting today from the system,because data processing people do not use systems in the business.
QUESTION FROM THE FLOOR: What happensif the user changes and the systems do not?
It happensall the time. Get yourself a new president, or new vice-president of manufacturing,and watch your automation strategy change overnight. Thatis the real world. What happensisthat your automation strategy strategy changes overnight. Typically the bottom level of theportfolio is relatively independent,it is native to the waythat the functions run, this operationallevel down here. What a new managerwill typically do is to cause the rate of achievementeitherto go up or down. Either we should be going faster or you are spending too much.
Thecontrol level here is very heavily dependent on managementstyle. Go into manufacturingand find yourself a manager who believes in MRP and you have

a

different control system thanwith one whodoesnot. | would say that until your managerdoes, you should notbuild it. Thatwould upseta lot of people, but | do notthink that you should build systemsthat the userswillnotsupport because you will not get value out of them.
It is to communicate not only where you are but where you are going, in business terms. Youcan begin to put the ideas together of coverage, maintenance levels, functional effectivenessagainst businessstrategy.
Thatis part of it. Part of your strategyis aligning your applications directions with the business.



    

| will submit to you that you are probably not well in touch with changesin that, and yet you
commit yourselvesto three to five year activities from which you may suddenly have to wrench
yourself away. You need to get the strategy directions of senior management and the trench
activities of your data processing organisation intoline. That is not typically well done when you
are holding up a list of 75 systems. You needto doit at somehigherlevel, some more digestible,
direction setting level. (see diagram 16 at end of session).
The other thing that | have been talking about is making sure that these growth processes are
well aligned with that strategy. Do we have enough time to learn and assimilate the
technologies that we are going to use? Do wehavetheright controls?

Users. Are you thrusting an automation programmeon to a user organisation and isit capable
of participating and helping you to build that? To what extent? What have yourusers learned
about data processing? Whatwill they support over time? It is important that you know those
things, and then either act to infuse resourceshere,or pull back or modify your plans. Why?
Because you want feasible plans. You want something that is achievable and that you have
reasonable confidence will succeed, not something that just does a great job of describingall
the wonderful ways that you could automate your business. So you need to be focused and
achievable.

FIVE SUMMARY GUIDELINES FOR MANAGEMENT ACTION (R.L. NOLAN, HBR, MARCH 1979) 

GUIDELINE #1: RECOGNIZE THE FUNDAMENTAL ORGANIZATION TRANSITION FROM
= COMPUTER MANAGEMENT (STAGES 1-111) TO DATA RESOURCE

MANAGEMENT (STAGES IV-VI)

GUIDELINE #2: RECOGNIZE THE IMPORTANCE OF THE ENABLING TECHNOLOGIES
® DATA BASE@ | DATA COMMUNICATIONS@ MINI/MICRO PROCESSOR

GUIDELINE #3: IDENTIFY THE STAGES OF THE COMPANY'S OPERATING UNITS
== {0 DEVELOP APPROPRIATE DP STRATEGIES FOR EACH UNIT AND

A COMPANY DP STRATEGY
 GUIDELINE #4: DEVELOP A MULTI-LEVEL DATA RESOURCE MANAGEMENT PLAN --
THE ☜BLUEPRINT☝  
 

GUIDELINE #5: CONVERT THE "BLUEPRINT" TO A PLANNING PROCESS BY MAKING
♥♥♥♥♥♥ THE SENIOR HANAGEMENT STEERING COMMITTEE WORK

Let me comeback.| would say that guidelines 1-3 apply to a company in any stage, understand-
ing where youare and aligning your business strategy. But if you are looking at the transition
from the computer managementera to the data resourceera, thenit is important that you also
understand a set of planningactivities. This gets back to something to which| alluded earlier:
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how do youintegrate your data managementplanning with your planning for the application ofthe various technologies and which ones you choose?
You need to develop a multi-level data resource management plan. What does that mean? Ifyou watch the way that companiestypically enter planning, it usually starts with capacity plan-ning. Something happenslike this. You suddenlyfind that you are running out of capacity. Yougo up to your management and say, ☁☂We☂re out of capacity. We need more memory and abigger CPU.☝☂ Managementsays, ☜That's fine. How long will it last?☝ Three years, not going tobe back to see you in three years. Promise. And a year later, you are back and youare out ofgas. The bosssays, ☜☂l thought you weren't going to come back for another three years.☝ "Yes,we thought so too, but we're back: it☂s those users out there.☂ So your managementsays,☜Don☂t surprise me again,☝ and youstart putting in configuration planning. What do you do?Youstart spinning out least square regression lines of your CPU seconds so that you can predictwhen you will run out of capacity. Not very business oriented, but it is a start. Manyorganisations start their planning that way.
They continue that and then continue working top downfrom the business, trying to do thekinds of things that we havetalked about, correlating their business plan with their applicationsplan. What| really described to youis an activity that we would characterise as an applicationsplan, measuring where you are in each process and setting your strategy. Then if you seeyourself moving into the data resourceera, having completed this knowing that youare there,thenit is importantto start a data resource plan. Start understanding yourdata flows; where thenatural data flows are in the organisation. Do they move up and down from division tocorporate, or do they move just within your divisions? Do they move across your divisionslaterally and, if so, why? Howwill they change? Wewill submit that you needto havethat planin place before you start this, because your network and hardware configuration strategy oughtto be made with the knowledge of where your natural information flowsare.
Tony, that gets back to your comment. The technology that you employ will be heavilyinfluenced both by the task and by the information flows that you are trying to automate andreorganise in the applications portfolio. That may well lead you to a distributed processingStrategy or to a highly centralised strategy, depending on your understanding of where thoseflows are, what your capabilities are, and the control philosophy that you wantto implement.The disasters of the 1980s will probably come from organisations that move into distributedsystems from

a

technical perspective without understandingthe information flows that they aretrying to automate and the business supporttask thatis in front of them. Your jobis to try to getthe linkage made betweentechnical and business planning as well as you can.
Finally, the fifth guidelinein the article: steering committees. That is an obscene word in manyorganisations. It is very frustrating for consultants who like steering committees because in 50%of the cases that you think there oughtto be one,it wastried five years ago, failed, and theclient tells you, ☁We've done that already and it doesn☂t work.☝ The fact is that this is anorganisational process. The data processing functionis,in all of its activities, a service functionperforming what,beforeit got there, was a part of the manager☂s function. Its expenditures atany level are shared. Its directions are typically madein the face of priority constraints. Youneed an organisational mechanism that is able to guide these activities; and, over and overagain, that is going to be one or more steering committees. And you need to make them work.You need to make them work by making sure that you do notask yoursenior managementcommittee to set maintenance budgets and making sure that, if you have various tasks, youhave appropriate structures. But you need to understand that, fundamentally, this is anorganisational phenomenon,and

a

joint one. You need mechanismsthat get joint businessdecisions madein a properstructure.
| have thrown a lot at you. | am at the end of my formal presentation, so | will stop here andtakeany remaining questions.
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QUESTION FROM THE FLOOR: Aren☂t there endless S curvesin front of us? What will happen
in three years when weget to stage 5?

FIVE SUMMARY GUIDELINES FOR MANAGEMENT ACTION (R.L. NOLAN, HBR, MARCH 1979) 

GUIDELINE #1: RECOGNIZE THE FUNDAMENTAL ORGANIZATION TRANSITION FROM
♥♥♥♥~ COMPUTER MANAGEMENT (STAGES I-III) TO DATA RESOURCE

MANAGEMENT (STAGES IV-VI)

GUIDELINE #2: RECOGNIZE THE IMPORTANCE OF THE ENABLING TECHNOLOGIES
@ DATA BASE@ DATA COMMUNICATIONS@ MIENI/MICRO PROCESSOR

GUIDELINE #3: IDENTIFY THE STAGES OF THE COMPANY'S OPERATING UNITS
= JO DEVELOP APPROPRIATE DP STRATEGIES FOR EACH UNIT AND

A COMPANY DP STRATEGY

GUIDELINE #4: DEVELOP A MULTI-LEVEL DATA RESOURCE MANAGEMENT PLAN --
SSWESBRUERRINE
 

GUIDELINE #5: CONVERT THE ☜BLUEPRINT☝ 10 A PLANNING PROCESS BY FAKING
THE SENIOR MANAGEMENT STEERING COMMITTEE WORK  
 

If you go backto the earliest companies that got into stage 1, in 1956 and 1957,it has taken us
20 to 25 years to get to the middle of stage 3. |am not sure ♥ | do not know whetherornot Dick
would agree with me ♥ what comes after stage 6; but | am pretty sure that we have an
equivalent period of time between now and thento get there. | do not know howtoproject
what happens15 to 20 years from now. You may not concurwith that, but my response to you
is that | do not think it is at all a three-year phenomenon, it is more like a 15 or 20 year
phenomenonthat weare looking at. One must understand that whatyouprimarily will be doing
in what we describe as stages 4, 5 and 6, is understanding how to automate the natural
information flowsof the business and that there will probably be, in what | am describing as a 15
to 20 year period, a lot of technologies applied to that that we do not even understand yet, as
there have beenin the last 20 years of automation. Wecertainly consider the mainframe tech-
nology today as being very standard, but it looks a heck of a lot different from the 7090s that|
wasbrought up on.
The fact is that the task is using the enabling technologiesavailable in the automation of the
information flows. We would see that as not being a three-year horizon, but muchlonger.|
agree with you that the technologies are changing, andit is certainly to the advantage of the
vendors to make that as confusing an arena as they possibly can. Your taskit to recognise the
confusion of the arena and find ways to ask yourself why, prior to the introduction of the
technologyin the organisation; and also to understand that you just cannot beall-knowing. So
commit yourself intelligently andlive with the problems you get.
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| do not know if that directly answers your question. | would not concurthatit is a three-year
cycle. There may well be someotherset of stages, but we would notbelieve that we even needto think about them in a foreseeable time frame.
QUESTION FROM THE FLOOR: Doesoffice automationfit the stages?
| think that weseeit as part of the information flows and something that we are trying to under-stand just as hard as everybody else. | am not sure that office automation, which is anotherword that | put in the same class as distributed processing, is a technology so much as aconcept that uses technologies. The first accounts payable system was anoffice automationproject if you happenedto be in the accounts payable departmentat the time. We wouldviewitas part of the portfolio. We are starting in our company someactive investmentin trying tounderstand how the stagesin office automation get together. | guess that my answerat thispoint would be that webelieve thatit is a natural extension of the way that you automate theinformation flows, but at another level, because those aspects of office automation that aregeneric are somewhatdifferent than those that have been business support applications, in myview.
That is a very confusing answer, because| think thatit is a very confusing topic and | do nothave any cute answers for you. | do think thatit is part of the data resource period. | tend tothink thatit will be part of that upward push, but I do not have a cute answer on howit sorts in.
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SESSION H

THE FUTURE
DATA PROCESSING MANAGER

Nigel Laurie,
Communication Audit

Nigel Laurie is managing director of Communication Audit, a consultancy firm specialising in
human communication with a special interest in computing.
Before founding Communication Audit in 1977 Nigel Laurie spent nearly seven years with IBM
(UK) Limited in systems and managementposts. His previous experience includes lecturing in
the UK and North America and business managementin publishing.
He has written numerousarticles on communication and computing, is a frequent conference
speaker and has presented executive seminarsfor the British Institute of Managementand the
Institute of Data Processing Management(of whose Council he is a member). He was ajudge in
the 1979 IDPM ☜Data Processing Manager of the Year Award☝and the article on which his
paper is based wasa finalist in the National Computing Centre competition for the bestarticle
on computing published in the UK in 1978.

| have entitled my talk ☁☜☁The Future Data Processing Manager☂☂. It is sometimes said by people
that perhaps there should be a question mark on the end to indicate the fact that the role is
undergoing change. | myself do not wantto put a question mark there because | thinkit takes a
rather pessimistic view of the whole scene. There are a lot of grounds for optimism and for
looking forward very positively.

In thinking about one☂s future role, probably the best place to start is in defining where weare at
present. To do that it may help to look briefly at the history of computing. Many people have
told it, often in terms of the technology. Wehavetalked about generations of technology: first,
second, third, third and a half, and soforth, until that terminology becomes a little redundant.
Dave Robinsonthis morning talked aboutit in terms of stages. He talked in terms of the things
that will happen, or have already happened in data processing, so that one can take one☂s
temperature and see just how close one is to health and nirvana.

|. am going to look at the developmentof computing from the point of view of the DP manager
himself. | really asked one basic question, which is perhaps one of the most important for an
executive to ask, and that is simply: What do wehaveto do to be successful? What are the
conditions for success in our area, or our function or our job, or our role? The answerto that
question mayitself suggest how weought to define the role in the future, and the things that
we ought to do. It is those questions to which | will address myself this afternoon.

You maythink of conditions of success as hurdles that you have to jump, the things that you
have to do. In data processing wehavecertainly seen changes occurringin this field. It may help
to see not six stages but, from the point of view of conditions of success, at least three.

Wecan look at computing under three headings. First, there were the early days; then there
wasthe application era; and tomorrow ♥ oneofour favourite words in this industry ♥ other
things will be required of us. Quite clearly, different installations and different organisations

107



will be at different points on this development path. But, broadly speaking, in the early days thedata processing manager, who was usually a technician, was a very special kind of hero asmeasuredin terms of the amount of
effort he expendedin getting some
notveryreliable technology to ope- Conditions of successrate at all. His job was to make low-
level code work, to get something
working. | remember during my
early days in IBM, coming across The early days The application era Tomorrowdata processing managers in quite

 

a . The pi The technocrats Ability to cope withlarge installations, who were very Ch romeo Pensproud ♥ understandably ♥ that . divergencethey could read a hex dumpasfast . loss ofmystiqueas mostof us could read English. It - userdriven systems- Hi infrastructure computingwasquite a virtuoso performance to
watch. Those men were the pion-eers. Theyarestill running data pro-
cessing departments, but they aremeeting new conditionsof success.
 

Manyofus arestill in the application era, whichis broadly the late ☁60s and the ☁70s, wheresuccessis defined for the DP managerat least not in terms of making code work, which canmore and more betaken for granted, but in terms of getting an application working, and ofturning specifications into useful user function. So the condition of successthis time is thedelivery of function, the development of useful applications, for whose technical efficiencymuch can betaken for granted.

There is no question that there was a great deal of success at that time, andtherestill is muchsuccess. There were very tangible achievements. The word ☜tangible☝ is most important. Youcould point to a saving sometimesin staff, sometimesin stock levels, sometimes in debtor days.Butall these were measurable, highly tangible and beyond argument, and there was a lot ofkudosin them.
Not surprisingly, when one has success, hopetendstofollow; expectationsrise and, ratherlikethe French students in 1968 who had as one oftheir banners ☜☂Be realistic: demand theimpossible☂☂, that seemed to become the slogan for someusersas well. The total managementinformation system became a bannerto go underand, as summerfollows spring, disillusion-ment tended tofollow, and for very understandable reasons. People hoped for too much, toosoon.
As a result of that phase, data processing is much stronger for the experience, for havingtackled some very tough questions about the value of what it was doing and the long-termeffectiveness of it. Increasingly, applications are more and moreeffective. But if we look attomorrow,| think that there are quite new conditions of success being superimposedonto theonesthat wealready have to deal with. We have to cope with quite new factors on the scene.Many of them have been commentedonin discussion.
Someof them spring from the developmentin technology and the growth of networks. Theymake the whole thing more complex to manage. We have moreusers in more places, and moretypes of users. No longer middle management, orclerks, or senior managers, but white collarprofessionals and shop floor workers and so on ♥ a very wide rangeof users. The term ☜theend user☝☂ is no longer meaningful when wetalk about data Processing.
Wealso have systemsthat are more complex. If | have a mental imageofthis scene,it is the

108



very simple one that every user manual worth its salt these days has a map in chapter 1, to
indicate the scope and the geographical range that the system covers.
Convergence is often pointed out as the key factor in this trend, and to be sure it is very
important, technically speaking. But if we are looking at it from a managementpoint of view, no
less significant is the opposite, which is divergence ♥ the breaking apart of things, the
distribution of function, of processing and control. The consequence of convergenceis actually
divergence. That is something that we have to attend to from a managementpoint of view. We
mustbe able to managethe technological convergence and, if you like, the divergence of many
of our managerial functions.

With that is going a loss of mystique. The mystique has gone outof the business. It is no longer
something that is thought of as a high priesthood; in fact we may besuffering the fate of the
priests of the Temple in ancient Egypt, who managedvery large mainframes madeofsolid stone
on which were inscribed the key messagesfor the culture. When papyrus came along we had a
lot of minis and portable systems, and the monopoly of control of information had gone. We are
in the samesituation now;it is just that the technologyis little more complicated.
As the mystique goes,| think that we will find that convenience computing will be as common
as convenience copying. Onceit catches on it tends to develop new usesforitself. If we have a
picture in this field it is of the user interface ♥ it used to be the machine room serving hatch
which could be openedor shut from inside. These daysit is the keyboard, at the user☂s desk or
beside him or her, on the job. The interface has moved out to the user, rather than being
something under the operation department's control.

Wealso havethe fact that computing is a consumerproduct. This is a result in part of price falls
and the dynamics of marketing computers, and the need to keep turnoverup as margins are cut
back. One of the most significant pieces of evidence that | have seen in recent years is APL
being advertised next to brandy and cigars in an in-flight magazine. | am sure that this was
aimed at more than DP managers alone. You can also buy computers in Tottenham Court
Road, along with manyother things. Television journalists have latched on to computing and
the micro as a new area in whichto build visibility. The principle of stacking from high and
selling them cheap is something that has moved from groceries to high technology.

As a result of all this, | think that users increasingly will be in the driving seat. They will be
driving systems because although they depend upon the computer, it will embeditself more and
morein their daily work. This is not simply clerical work. As a result they will be driving and
taking initiatives in relation to the systems that they operate. Theresult of all this is what | have
called ☜infrastructure computing☝. If we have one image of the computer centre as being a
building, a room, ora floor, as it often is in a company, that is a picture that has to change. We
have to see the computer system ♥ if we call it that any more ♥ asa network, or a nervous
system, or a ring main, or a utility, whichis something that runs right through the organisation
and has a function similar to those otherutilities like electric power and light and so on.

So the DPM is no longer managing the processing of data. He is no longer just a data
processing manager,he really managesan infrastructure which supports two things. Oneis the
provision of a key resource whichis information. The other is the performanceof a very vital
activity, which is communication throughoutthe organisation. So the successful DPM in future
will meet the conditions of success that now face him and will no longersay, ☁We can put iton
the computer for you☂☂, which might almost seem paternalistic. He will say, and say it quite a
few times, ☁We can makeit easy for you to use the system effectively, to meet your needs and
solve your problems☂, which implies, at the very least, a concept of sharing control.

It matters a great deal that the DPM is successfulin future. It is not simply an inconsequential
matter whetherthe function flourishes or whetherit dies away, as some people think is quite
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possible, because weare-not just talking about managing some technology, we are talking
about the managementof a quite crucial resource which hasoften lain neglected, and thatis
information or data. It is no less important than physical energy.If that has not been fully appre-
ciated in organisations,it is a measure of the lack of attention that it has been given, ratherthana measure of the truth that information does not really matter.
Exploiting that resource is absolutely crucial to economic performance in almost any largeorganisation. In some cases, it may even be crucialto its survival. Yet, just when this matters somuch, the DPMis underquite severe threats from a numberof trends that are working againsthim. | do not meanjust the fact that the mystique has been eroded, because wewill probablyreckon that to be a healthy sign in the longer term. But there are three quite distinct threatswhich face us now.
They are a threat to our control, a loss of control. A threat to our certainty in the way we doour job, carry out our function. A
possible threat to our credibility or
standing within the organisation
that we serve.
 

If we look at the loss of control, at ~< aOne time when physically the com-
puter centre wasisolated and insu-
lated by mystique and jargon andan incomprehension among very
manypeople outside, control was anatural part of the DPM☂s reper-toire. But it is increasingly difficultto maintain that control. Many ele-
ments in the system are not under {the DP manager☂s control, eventhough they are part of the DPsystem. The most obvious one is the communicationlines that link up a network. Even thoughin DP we maybeheld responsible, at least de facto, for their failure, we are dependent uponsomebodyelse for the supply and resurrection of them

  Credibility?

  

 

If we look at the use made of systems, we can provide systems, we can advise on how they areto be used, but very often, with an end-user system, it is the end user who decides whatheisgoing to do with it. We cannot always control who will use the system. We can control,through security, whether only authorised people get onto that system. Thatis a first step, butit does not guarantee that everybody whogets on with authorisationis competent. It does notguaranteeeffective use.
We cannot control all the impacts of the systems that we put in. They may make Jobsfascinating. They may change jobs quite radically. They may impoverish jobs in somecases.Those are not necessarily things that we can anticipate or control.
But mostsignificant is the field of expenditure. As the prices fall, more and more people canacquire their own equipment because the price falls below the approvalthreshold within manyorganisations. So when most people find their authorisation limit increased with inflation, thatin fact is working against the interests of the organisation so far as computing is concerned. Sothere is a loss of control over the acquisition of computing equipment. That createsfundamental problemsin the longer term for our Organisations.
We may say that the DP function might face a form of death, not by a thousand cuts inexpenditure, but by a thousand users doing their own thing. So loss of controlis a very severe
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threat andit is attacking the central function in somevery vulnerable areas. But with that goes
an attack on our certainty, our confidence about what we are doing. Becauseif we look at the
applications that have been established they may have delivered tangible savings of the kind
that we could point at, but it is harder and harder to achieve those kinds of measurable savings.
Many of the systems benefit ☜knowledge☝ workers as well as more senior management. You do
not measure an improvementin their productivity in the traditional ways of head counts and
numbers. After all, how do you measure the output of a corporate planner?Is it the numberof
plans?Is it the number of meetings that he attends?It really boils down to decisions and advice,
and the quality rather than the quantity of them. An improvementin productivity in that area is
not something that you can actually measure. It might be something that you can look back on,
but it is very hard to put it on the bottomline. Increasingly, as data processing extendsinits
usage, the users will be those people for whom gains can be achieved but cannot always be
easily measured. We do not have yardsticks. That lack will make certainty of savings, of
benefits, and of cost effectiveness increasingly hard to establish, not only with users but among
ourselves as well.

The value of computer systemsto those users will depend upon twothings.It will depend on
those staff themselves in two ways. Oneis the fact that information in the endis in the eye of
the user. The user sometimes cannot predict what he will find useful until he has actually gotit.
Sometimes you cannottell what kind of information will solve a problem until you actually seeit
in front of you and are able torealise its significance.

The other way in which we depend uponthose users to ensure success or effectiveness of
systemsis that they must themselves be willing to exploit the system effectively. They may be
able, but if they are not willing, there is not a great deal that we can do aboutit.

So we have a quite severe threat to our certainty of cost effectiveness in many application
areas. It is something for which there are no well established yardsticks. Those two together
pose a threat to standing in the organisation, or reputation, or credibility, whatever word we
wantto use. The threat is intensified by the trend towardsdistributed processing. There is a
rush to technology among manyusers. They are being approacheddirect by vendors and so on.
They are seeing a lot about computers and micros through the media. Generally the idea of
getting your own system appeals to users. We have a revolution of rising expectations to deal
with. Users are less tolerant and morecritical of what DP can or will do for them when they
compare that with what apparently is available from outside. That tends to threaten the
standing.

So, too, does the powerof the worker. Although we may be managing the secondindustrial
revolution or the post-industrial revolution, this one is very different from thefirst in that this
time labouris organised, to putit very bluntly. Not only is it organised butit is very interested in
this subject and is probably doing as much research onit as a great many organisations which
are trying to use it. As well as doing research, labour is powerful andis able to resist change.

A managementservices manager once put it very eloquently. He said, ☜☁When wetry to design a
new system wearereally trying to walk on eggs these days in our company, becausethere are
so manypressures onus, and if we misjudge one of them the whole system could fail.☝ One of
those wasthe industrial relations dimension.

Theseare all threats. They may be seen negatively, but they do suggest an era of considerable
opportunity for the DP manager, because the value of information, the fact that it is a resource,
is something thatis gradually becoming recognised. The DPMisin a position to try to set about
building information systems which are cost effective, integrated and accepted within the
organisation.
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To achieve this, we really have to see ourselves not as an executive with a function, but as a
multi-function executive, doing four things: managing a service, managing a resource,managing an infrastructure, and
managing an investment.| say that
in spite of the fact that prices may
in somerespects befalling; as Dave
Robinson so rightly pointed out,
expenditureis rising.

A multi-function executive...
 

 

 

Service
The service manager has to man- Resourceage the provision of those servicesa nes Infrastructurewhich support the key activities of
the organisation and the key result iesinentareas. But it must also be a service
that, as well as supporting the im-
portant activities, is judged by the
users themselves to be acceptable
and effective. The user☂s subjective
judgment is an objectively impor-
tant fact.

A multi-function executive...As well as managing a service we
are managing a resource, and that rae Serviceresourceis information. Somebody Pereettee♥ and| think it is the DPM ♥ has
got to acquire it, conserve it, and Resourcethen make it available, so that it ☜explored?does serve the corporate and the lafrastueturefunctional objectives right across - impacts?the organisation, without reaching fi cok> % investmen☂the privacy and the security con- ☜pay oi?straints that the organisation and
the public may lay down.
 

Wealso have to managetheinfra-
structure. There we are leading
with technology. We mustselectit, acquire it, operate it and makeit work. It is not just comput-ing but also communication technologies ♥ what Daniel Bell from Harvard has called☜compunnication☂☂. Switchboards, electronic mail, information retrieval, word processing, aswell as just traditional data processing. They must be made to perform reliably, and so managedthat when they cause changes, as they surely will, those changesare (a) productive and (b)accepted by the people whoare affected by them.
Finally, we have got to manage an investment whichis a very high one,notjust in hardware butalso in software, which need to be seenascapital investments and need to be written off overso manyyears, and alsoin very costly and scarce staff. One has to managethat investment ♥and this is whereit is significant ♥ on behalf of the organisation as a whole, even though manyof the servicesare being given ona local basis. And somehow,one hasto doall four at once. Itis ratherlike juggling with knives in the dark, as a North African proverb hasit.
In doing it we have to deal with four crucial pressures or hazards. We must overcome theobstacles to making thatservice truly effective. We must make sure that the resourceis fullyexploited across the organisation. We musttry to manage the impactsofthat infrastructure as itchangesthe organisation in many ways. We mustresist the pressures that may makeitdifficultto get a pay-off from the corporate investment in the wholething.

112



| have mentioned oneof the pressures on making the service effective, whichis the difficulty of
measuringits effectiveness. There is also the clash between the users who wantlocal control to
do their ownthing, believing that micros and minis are bringing a new kind of democracyinto
this field ♥ which | think is a false illusion ♥ and the need to have an integrated corporate
approach so that we can plan a strategy to make the investment pay off. So, making that
service effective is not particularly easy.
We must also makesure that the resource can be exploited; and for that we must haveaninte-
grated, or at least a compatible range of systemsin our organisation, when users often wantto
go downtheir own particular road. If we cannothaveit, then wehaveto writeit off. If we want
an integrated system, start again ♥ and | know oforganisations that are doing that right now,
rewriting all their systems on to database. Otherwise, abandon the objective, which is not
something that one would wantto sell to the board.
When welookat the infrastructure, we have got to manage those impacts and make sure that
they are accepted andthat they are as useful and as constructive as can be. Wedeal here not
just with the knowledgeable user, but with a much broaderpublic whichwill be affected by the
impacts. The prime fact about technological changein relation to the broader public, which
includes employees, is that public reaction comes before public understanding. That is not a
criticism of public understanding, it is a fact oflife, and there is nothing that we can do aboutit.
So wewill get reactions before weget full understanding. We must prepare the groundforthat
so that that reaction is as well informed and as sympathetic as it can be.

You cannot make technology and technological change payoff inside an organisation unless
the impacts of them are accepted. Thatis a fact of industrial life. It may help us in doing that to
break downthe impacts into categories, individual ones on tasks themselves, the work we dc,
the satisfaction that we get out of it. There was some concern about the health impact of
VDUs, for instance. There may be concern on individuals about their employability in future,
such as typesetters in Fleet Street. Those are individual impacts, but sometimes they have a
structural dimension whichis a second category. They mayeliminate certain types of jobs. That
creates structural unemployment. That can cause quite severe dislocations in the economy.It
may alter payrelativities. | am sure that everyone in this room has embraced that problem, in
trying to get DP salary scales accepted by job evaluation departments elsewhere in the
organisation. In my experienceit often has to be ☜frigged☝ to meet the market pressures.

Thirdly, there are the social impacts: unemployment on

a

larger scale, and the possibility of
public disaffection from data processing. We have seen this in the United States where
consumer groupsare resisting the introduction of computer-controlled checkout terminals.
Possibly even the impacts of computer-controlled systems wherelife itself is safeguarded by the
computer. In all these cases, whatever the true reason for the impact and the result, the
organisation will be held responsible, becauseit is visible, it is in the public eye. | think that the
buck will pass across the organisation on to the data processing manager's desk.

If we doubtit, if we look at the argument and the debate over privacy, so often DP has been
madethe fall guy withoutanyjustification whatsoever. So weare facing a numberof pressures.
Thefinal one is making the investmentitself pay off. We have the drive to fragmentation which
threatens the investment. We have the shortageof staff whichlimits our ability to exploit it. It
may mean that as users exploit the technology for tomorrow☂s applications, our ownstaff are
stuck doing maintenance, which is really yesterday's work and does not take us very far
forward. In someinstallations maintenance can be a very high percentage, at least 70% in
many cases.
Butthere is one last notion which is very important and very severe whichaffects investment. It
is the ☁☁small is beautiful☝ notion, which has reached the boardroomsof industry. For instance,
this question was put to the new chairman of Shell on his appointment, two or three years ago:
Whatfactors are crucial to the success of Shell? His answer covered three elements, but there
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was oneverysignificant onefrom ourpoint of view. Thinking small, becauseit waspointless to goOn trying to optimise manufacturing plants by making them larger, when small groups of workershave the powerto halt the whole operation.
If we replace manufacturing plants with data processing installations, that thinking is quitewidespread nowatseniorlevels in the UK. Itisa recognition ofthereality of industrial relations andthe vulnerability of organisations which depend upon data processing. It does create an instinctivereluctance to put all the eggs in one basket, to depend uponanintegrated or central systembecauseit is seen to be so vulnerable. It is an element of thinking which canbehard to dislodge ordeal with.
| think thatis the situation that we arein in data processing. These aspects pose quite new threatsand quite new conditions of successthat haveto be met. There are anumberof things that we cando to meet them. Thefirst is to swim withthe tide and to recognisethe reality, which we might sumupin this way.This is a kind of management services, corporate planning graph, wherethere is agap betweenthe powerthat we used
to have and the responsibility that
wehaveto the organisation to makethe most of the opportunities with
whichthis currentsituation presents
us, and to help the organisation to
exploit the information resource.The responsibility is increasing, be-
cause the technology makes more
things possible. But atthe same time
it puts certain things into our
situation where we lose power. Wemust bridge that gap andfill thatwedgeby increasing influence, per-
haps much more than by directcontrol. The monopoly has gone.The mystique has gone. Themonopoly of knowledge has gone. Wehaveto influence by persuasion, by a display of quitedistinctive competencethat is possessed nowhereelse in the organisation. In short, we have to gofrom managementby control to managementthrough communication.

 

  

Responsibility

  

  the influence
wedge  

 

Quite clearly, one☂s position on that graph will vary with the size of theinstallation that oneisrunning, its maturity, the history of the organisation, the organisational structure, and so on,but | think that broad trend will be found to apply.
Having acceptedtheposition, thereiS a very strong card that one canplay. Some peoplecall it synergy.|call it the value of the critical mass.Ifwe can get two people together,
they are worth four dispersedthroughout the organisation. Somepeople might say that if you had ahundred people together they are 22not worth two hundred dispersedthroughouttheorganisation. Thatiswhere weintroduce overheads.Butthink that the critical massis astrongcard to play for data processing. Ithas two aspects. Oneis the exper-
tise, and the other centres round the
Proposition that central data
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management makes sense for the organisation. If we can managedata centrally, then we can getfar more outof it than its use to the organisationif its control is dispersed acrossthe organisation.
If we can manageit centrally, we can get the return from the investmentin technology and
skills. We can also get the strategic decisions right about the technology that we will use to
manage that data resource. But we have to deal with the ☜small is beautiful☝ notion, which
possibly makes that an unattractive proposition. This is becausethecritical mass is misunder-
stood. One hasto say that central managementis not the same as the central location of data
itself. Managementrather than location is the determining factor. We can have local autonomy
provided that it is under a central strategy.
The second caveat about the critical mass is that sometimes we must have the courageto look
rather reactionary and conservative in the face of those users whoreally press for what they
would call independence or autonomy, but whatis really anarchy; because they will go down
not their own road but down a dead end, with a technological white elephant. They could well
find themselves coming back to you, complaining about your allowing them to go downtherein
the first place. There could be a lot of chaos, and even resentment, as users say, ☁Why didn☂t
you tell us?☝ That they would notlisten because they had been talked to rather persuasively by
someonefrom outside is another matter. They will not necessarily remember that.

However, one hasgotto win overthoseusersto the idea ofa critical mass as something tobuild
up and conserve. To do that, one has to give them benefits in terms of user service, so that they
see the value of the central management. To do that, we should aim to build on strengths.
There are some things that DP is very good at, and | think that we should observe the old
managementprinciple of making the most of what we have.

There is a trend to giving users tools for solving problems, and networks and distributed
processing make that increasingly possible and feasible. It gives us in DP an Opportunity to
focus onthe things that only we can do. Theyare representedbythesize of the triangle which
are holding these bricks in place. Only DP can help to set the strategy and help to determine
priorities with users and reconcile them; to indulge in trade-offs and achieve integration. Only
DPis capable and competentin selecting technology so thatit can be integrated later and say
that this is the best technology for the job. Perhaps there, more than anywhere else, user
ignorance is the Achilles heel.

Finally, DP is particularly good at designing systems where complex design skills are
needed, with an awareness of how they are going to relate to other systems within the
organisation. It is something that no user can possibly possess, becauseheis, quiteliterally,
blinkered.
 Users, on the other hand, are very

good at talking about their data,
☜my data☂, ☜my problem☂, ☁☁my
output☂. They know what they
want in a report, they know what
data they need to make the deci-
sions, and they know what their
problemsare. They may notbe able
to conceptualise them, but they are
very good at defining the symp-
toms. So their expertise and their
strengths are ones that one ought
to play on and to exploit as much as
possible, for the benefit of the
users themselves.
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That amounts to saying that in a sense users might best be seen as bricklayers where the DPmanagementfunction plays the role of the architect. Users can lay bricks. They can build theirown partof a large wall or edifice, but only within the context of the architect☂s plan, onlyputting bricks where the plan allows. In that way we ensure that we end upwith a buildingrather than a brick and cement camel.

To do that, we haveto create in users an awarenessoftheir responsibilities. We have to makethe end user responsible, because as well as giving him some autonomy we cannot guaranteethat he will achieve benefits because so many of them will be intangible as these systems reachhigher in the organisation and reach to the knowledge workers. In short, we have to make theend user responsible.

There are twostrategies for doing this. One works on what users think and the other on whatthey do. If we look at the strategy that works on whattheythink, in business what people thinkis as important as whatis the case; opinionsare as important as facts. User expectations mustbe sound. If they are unrealistic that is a fact in our decision making that we must copewith. Itrequires quite skilled and effective long-term communication with users to keep theirexpectationsin line with reality. You have to combat what Dave Robinsoncalled the Readers☂Digest syndrome, and what| call the Tomorrow☂s World syndrome, where the userseesit onthe box on a Thursday night, and comesin on Friday morning wanting to know whyhe cannothave a terminal that does what he sawlast night. There is a lot of education in reality to do.
One has to recognise, however, to befair to the user, that heis self-centred for the best ofreasons. He has to be because his job demandsresults within his area rather than decisionmaking about DP which is consistent with an overall strategy. So the user is paid to beunreasonable,in a way, about data processing. We have got to help, through communication,to adjust that user☂s outlook and his
expectations so that he under-stands that data is not just his re- Making the end userresponsible ...source but a corporate resource,and he hasa responsibility to con-
serve it for the organisation as a
whole. Build sound expectations

. Enable users to be responsibleHowever, expectations are half thebattle. The other half is enabling ~ supportusers to be responsible, giving eeethem the tools, taking the approa- seherongseeches that allow it. One of thoseis
providing the support so that users
can exploit systemsthat are handedto them. So often a user maybein-troduced to a system whichhewillcontrol and run, andheusesit in a verylimited way.Hefails to exploit its true potential becauseit has never really been demonstrated to him. The early education has been forgotten, and as hehas progressedin his understanding in fact he reacheshis level of competencefartoo early on,and follow up support and education can make a significant difference there. It pays to askusers what support they value most and when. Oneoften gets somevery interesting answers.

 

The second arm of the strategy is the human factors one which | am sure that Ken Easondiscussed yesterday, where one designs systems that users not only can exploit but want toexploit; where a dialogue is such that a user does not want to ignore it. There the friendlysystem is one which encouragesfurther exploration ofits facilities. In that waya userbenefitseven morefrom it.
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The third area is to make sure that when a useris charged, he can relate whatheis paying for to
what heis getting out ofit. It is a matter of developing charging systems whichallow the user to
be responsible in the decisions that he makes abouthis expenditure. If he is overspending, he
has got to be able to find out why he is overspending, so that he can make somerational
decisions about his use of the system. And that requires charging systems that relate to his
reality rather than a data processing one.

If we can do those things, we can engenderuserresponsibility and realism and equip users to
get goodvalue. Butthat will not cover everything. Thereis anotherarea of user attitudes which
is directly addressed by the question of the impact of our infrastructure. It is significant that in
the United States one of the fastest growing employment opportunities is the post of Public
Affairs Director, or some such name. Thereasonis that the impacts of the corporation are seen
to matter, are visible, and need to be managed. In DP wealso have to deal with our impacts.
Our public affairs are really the organisation☂s affairs. Our public is the users and the employees
throughout the organisation. We need to think about those impacts no less than our
organisation thinks about its impacts outside. We need a strategy which will win control of
those impacts and win acceptance for them among users, and also among the rest of the
employees; the impacts on the jobs and on the organisation, and also on the public outside,
whoin a senseare also end users of our system. In short, what we have to dois gointo the
change business and plan accordingly.

To dothat, there are three areas for management. The oneclosest to homeis the screening of
systems. This is an ergonomics or humanfactors issue at the micro level. It is saying, ☜Let's
look at printouts. Let☂s look at
screen layouts, dialogue design,
VDUclarity and safety, the comfort
of the workstation. But let☂s screen
the systems that we have in every
detail to make sure that the human
factors are right; that nobody could
be switched off, turned away, de-
motivated by difficulties in that
area.☂☂ That is the most basic thing
that we can do: screen the sys-
tems.

      

 

   

 

Manpower

 

Planning

Change Management

The second area looks

a

little more
broadly at the thing. | call it change
management. It deals with the sys-
tems that | am going to introduce,
notjust the ones going in tomorrow but the onesgoing in in two or three years☂time. It involves
bringing about the changes that those systems usherin in a controlled way, so that those new
systems do not just take account of technical and business considerations ♥ whichare quite
obviously crucial ♥ but also take account of the social impacts and the industrial relations
impacts, and ensure that they are planned for nolessfully than the technical ones. We must
have an approach which ensuresthat the systems that we put in can never be stigmatised as
human treadmills or destructive factors in the organisation.

 

In designing those systems there are four considerations in change management, four things
that one can do which will help. They are not mutually exclusive, although one would very
rarely see them all together. One is reconnaisance; the second is trade-offs; the third is
prototypes; and the fourth is human override. The reconnaisance is very simple; it involves
going and seeing before one puts somethingin. | do not meanpurely in terms of asking the user
what the business problem is, defining a solution and installing it ♥ that is traditional system
design ♥ | mean also doing a reconnaisance on whattheattitudes of users arelikely to be
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to the new system,so that whenthe system is put in what people feel aboutit is understood justas fully as the business benefits that the system can give. One example in the United Stateswas the National Bank of Detroit,
which did an attitudes survey
amongtellers who will be using ter-
minals while they also deal with
customers in the branches. There
obviously the attitudes of the user
♥ the teller ♥ were quite crucial. If

Some Change Management considerations

. Reconnaissance
the user was unhappywiththe sys- . Trade-offstem, that would perhaps show it-self in a different attitude towards = Prototypesthe customer. So there was recon-
naisance being usedto try to mapout in advance what possible diffi-culties there might be so that sys-
tem design could be reconsidered.

. Humanoverride

 

The second approach does notrecognise that going and seeing is worthwhile ♥ it builds thatin. It recognisesthat there is nosuchthing as a free lunch. You will never get the system that pleases everybody 100%. Humanfactors may be desirable, but they will never be completely achievable; of if they are, you willhaveto pay for them in some other way. So one hasan approach which trades off humanfactorbenefits against business benefits. This, if you like, is mechanical efficiency against humansatisfaction, so that you get the optimum mix for the group, bearing in mind all theconsiderations, including the industrial relations bargaining ones, and get a system that isaccepted by the users.
This has been much discussed in the last five years over here, but in the United States BellTelephone has been using an approach and methodologyfor this, for about 15 years, wheresystem design teamsinclude job design experts and humanfactors experts.
The third approachis the prototype one. This recognisesthat the system does notactually existuntil it is used. Until then it is a concept,it is an idea which tousin data processingis a very realthing, but to many usersis purely an abstraction. It admits that reconnaisance has very limitedvalue, and also that the trade-off approach in advance may have

a

limited value, because youcannotpredict completely how peoplewill react to something which doesnotyet exist. A speci-fication is one thing ♥ the system is another.
If he has nevertried it, the user cannot really tell whether or not hewill like it.
Astechnologycostsfall and systems becomeeasier to develop, increasinglyit will be feasible todevelop prototypes. The philosophy of prototypes is one which says, ☜☁It is worth gettingsomething up and working, because then we can get somereallive reactions to a reallifesystem.☂☂ One can write the system in a very easy languagefirstofall. It maynotbeefficient,but at least it gives us some function to play with. Or you can simulate the system using acomputer-basedtraining software, computer-assisted instruction and so forth, where again theuser gets a simulation of his system, and you can see him using it on the job and you can gethisreal reactions.
The fourth approach, the humanoverride one,says that although we have a feedback, we mayhave a control system in our computer system, we do depend uponthe user not just for databut also for co-operation. It devolves to the user a measure of control ♥ self-pacing and soforth ♥ whichthus allowsa user to override perhaps the speed of the system or perhaps thesequence in which hetackles work.
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This is not anarchy, it amountsto a form of increasing the user's responsibility. What mattersis
the user☂s performance overall, rather than the extent to which he follows the system on a rote
basis. That is something that was discovered in mass production over 30 years ago. | think that
it applies no less to those DP systemsthat are ratherlike production systems ♥ on-line order
entry and so forth ♥ where the operatoris really like an assemblyline worker in many respects.

A final dimension of this arex of change management is manpowerplanning. Thatis not really
the DP manager's job, it belongs somewhere in personnel. | think that is quite right. But
someonehasto feed into that manpowerplanning function an understanding of what DP will
do to the organisation in the next five to ten years, and whatit is planned to do in the DP
strategy. One thing we do knowisthatit will be very hard to predict what kind of jobs will be
required in the organisation using micros and computer technology ten years☂ hence. An
understanding of that and how to cope with it is something that the DPM has to feed into
manpowerplanning. It is also neededin the traditional sense within the DP department, where
we need to work at developing the skills and the resources to cope with tomorrow's require-
ments. In the 1960s our main con-
cern was efficiency. We needed
people with pioneering skills. In the
1970s effectiveness wasthe crite-
rion, the functional effect to users
♥ and systemsanalysis, the ability
to refine function and convert it

 

 

 

   
into systems, wasthe key. Cangenn ell1960s Efficiency
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Acceptance Useranalysiskey concern. Will the system not  
just work and becost effective, but
will people be prepared to haveit?
Weneedto be able to design sys-
tems that are not just functionally
effective and adequate, but which
optimise the contribution of all the
components, including the human user. We will have to be able to analyse our users ♥ to
understand their viewpoints, their attitudes, their expectations, and we will have to take
account of those aspects in system design.

 

In the last few years there has been a quiet revolution within data processing. Communication
skills have been improved quite radically. People are very good now at relating with users. There
is still the jargon problem and there are some very fundamental communication gaps which do
not comefrom a skills imbalance, but from more fundamental differences. Nonetheless, there
has been an improvement. But on its ownit will not be enough to bridge that gap. Very
frequently, what users and we in DP see when we look at a computer or a system is a quite
different thing. Thepolitical environment, public discussion andthelike suggest that computer
technology is seen by ourselves as a saviour of the organisation, a help to economic
performanceandefficiency, to help to improve the organisation.

Perhaps to many users and also to many users-to-be in the years ahead, DP is seen as a job
killer. You come outof stations in the south-east of England at eight in the morning, to find
large posters asking if you have had your chips yet. That is a union recruitmentposter. Increas-
ingly those messages are being transmitted to our future users. We have got to have
communication across that gap between DPandall the users, to get the truth in perspective
and get users to understand the value of DP systems in every respect, both personally and
corporately.
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This will call for a communications strategy, a systematic approach to creating informed publicswithin our organisation, just as an organisation looks outwards to its own publics. In lookingat a communications strategy,
there are three things: one is the Le 52question of who our audiencesare; Communication strategy buildingthe secondis the questions that we
ought to ask about them; and the
 

 

 

 

i h Audiences

|

Questions Messagesthird is the messages that we ought What should theshould they tito get across. Users know? Need for corporate strategy
Employees Value of informationLooking at the audiences, | said

that the end user doesnot exist any Managersmore. | have put ☁users☂ up there
in the plural to cover the multitudeof users at all levels and in every The Unionsfunction. But there are also em-
ployees who mayget to hear from
users about systems, and are ofcourse tomorrow's users, or nextyear☂s users. There are also managers who may make functional decisions about dataProcessing or carry responsibility for data processing. They are also employees. Thenthere isthe board which hasa keyrole in endorsing and approving investments and strategies. Thereare also the unions, which of course overlap with employees, some managersand users, but area separate force, not least in their interests and the fact that they are a trans-organisa-tional body.

 Whatdo theyknow? User responsibilities
 

The Board Benefits of DP impacts
  How can webest

get across?   Manpowerpolicy
 

 

Those three questions should apply to all the user groups. We should ask for each of them:Whatshould they know?In the ideal world what would they know aboutdata processing? Whatwould they understand? What would they accept? What would their image be of computingand computing technology?

Thenit is worth asking: What do they know? Whatis the picture in their minds? Isit somethingthat came out of Tomorrow☂s World or Readers☂ Digest? \|s it something that came off ahoarding? Is it something that came by hearsay?
Thirdly, one can ask: How can we best get across the messagesthat we have got to get acrossto create the right climate in the organisation for DP to be accepted and effective?
There are five broad messages that haveto be understood. Thefirst is the need for a corporatestrategy ♥ the needto take a corporate view rather than a fragmented view of this whole area♥ in other words, the need to manageit centrally with a DP function.
The second messageis that there has to be an understanding in the organisation of the value ofinformation and its worth to the organisation; of the fact thatit is a resource, that you canmanageit and useit, andthatoftenit is under-exploited, and represents an Opportunity for theorganisation, rather than a cost factor. | think that will become increasingly easy to do asexpenditurein this area grows, because as expenditure grows so the questions of the valuerise,and then one can point to the value of information. So that messagewill be highlighted in theordinary course of events, but | think that it has to be got across.
The third messageis the responsibility of users: the fact that althoughthereis a central functionneeded,it does not meanthat you abdicate or delegate upwardsor inwardsall responsibility forgetting value and effectiveness out of DP
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The fourth messageis particularly crucial with employees and unions, those two who are not
necessarily direct users but who havea very sharppolitical or personal interest ♥ andthat is the
benefits of DP impacts. Someof those| have said are personal. Some are corporate. They may
well keep the organisation in business. | know of at least one case where a databaseis reckoned
to be the key to the current profitability of a company. Without it they simply would not be
profitable. Getting that message across to employees is a key step in getting data processing
impacts accepted.
The last messageis that one has to communicate to the appropriate function, first, the need for
manpowerpolicy; and, having got it established, what it is to the rest of the organisation.
Because trade unions are demanding and are negotiating technology agreements with
organisations in this whole area, to ensure that there is a manpowerpolicy to deal with the
displacements that occur with new DP systems. It is not an area that an organisation can shy
away from, because the absence of a manpowerpolicy, perhaps more than anythingelse, will
undermine most of the communication that one puts out about computing to an organisation as
a whole. The question always comesup:☁What does it mean to me? What about my job? What
about my employmentsecurity?☂☂ The only answeris not: ☁☂Well, you'll be all right.☝ It has to be,
☜Wein this organisation have a policy for dealing with it.☝☂ It has to be something that you can
state, because that question will be asked.
Those are some of the things that one can do to deal with the conditions of success and the
new challenges. If | were to sum it up, | might say that the future DP manager has a very
considerable and bright future, provided that he updates the position guide; if, as George Cox
said, he looks at the role and sees how it might be upgraded, expanded or developed.

Thefirst thing in the position guide is that the future data processing manager swims with the
tide. He acceptsthereality of a de-
clining power, but an increasing
responsibility and opportunity for The Future DP Manager: Position guide
influence. Secondly, he plays the
critical mass card which is a very
important trumpto play. He lets the

' Fi . . Swimswith the tide
users be bricklayers Rous pig . Plays the critical mass card
pared to delegate outwards, give clocose babncenvers
out autonomy and makeusers res- . Makesusers responsible
ponsible, so long as there is central : eae the impacts ☁ah

a = evelops tomorrow's skills

control and management: He et . Builds a communication strategyages the impacts ♥ he recognises
that he is in the change business.
He develops tomorrow☂s skills to
ensure that he can make systems
that are acceptable and viable in
every sense. He builds a communi-
cations strategy so that, as well as today☂s users,he is also dealing with tomorrow☂s users and
the next generation of users, because their attitudes are the onesthat will ultimately affect him
whenhetries to develop a full-scale, integrated system.

 

There are a great manytasks. | think they are what, when| was in IBM, would havebeencalled
a ☜challenge☝, which is a euphemism for something you think twice about. It could be a very
exciting prospect. If DP managers takeit in, it involves risk but | think that the rewards will be
very great.

121



SESSION |

THE RE-EMERGENCE
OFO&M
Millard Collins,

International Business Machines Corporation

L. Millard Collins, Manager, Word Processing Education, Office Products Division, InternationalBusiness Machines Corporation, was educated in Texas public schools and received hisBachelor and Master Degrees in Business Administration from North Texas State University.
In 1956 he became Manager, Educational Services, Office Products Division, in New York City,and in 1968 was promotedto the position of Manager, Education Marketing Programme, OfficeProducts Division. In 1971 he was named Manager, Word Processing Education. In thiscapacity he participates in administrative and systems design programmes for improving theefficiency of business communications. He is responsible for analysing, researching andimplementing educational programmesfor word processing. This programmeis for all levels ofmanagement, supervisors, and secretarial personnel. He has assisted in developingProgrammes in business, education, and governmental agencies.
Hehas participated in many business, government, and educational conferences as a speaker.During recent years he has worked closely with the American Management Association,chairing a number of seminars.

| was on the committee to name word processing in 1965, and may| clear the deck quickly bysaying that if | were namingit today | would notcall it word processing. | have beentold formany years that organisation and methods has to be on the low end of the totem pole, andlistening to your programmethis week| would not wantto leave that impression. | think thatthere needs to be a new look at the nerve centre outside the data Processing camp with bothgroups,the office systems people, the data processing people and the administration servicespeople looking together.
| know that the subject of change is ratherlike when | checked in the hotel here, the nightbefore last, and | asked the younglady at the desk, ☜☁Do | register with you☂☂, and she said, ☜Notparticularly!☂☝ | have had about 15 years of that ☜not particularly☝ put on at me by manymanagement people, and many groupsin the office. Most of yourealise that in the States wehad an edgestart on you people in Great Britain in word Processing. Coming,as | did, fromteaching in three schools of business for ten years, teaching business and English,| felt that wemade a mistakein giving a secretarial-oriented programmeto start with, even though they werevery key. In the States that seems to be the largest shortage of employees today. Where do youget qualified staff to do the traditional things that we have thought of in the office, fromanswering the telephone onwards?
| get stung every oncein a while. It is humorousbutit is pitiful. Someone says, ☜Have youchanged the nameof your company,Collins?☝ | say, ☜No, | don☂t think so.☝ So we have aboutdecidedit is IBM hold. Thatis just trying to get a telephonecall through. | feel that if the twoprogrammesare detached, theyarelike the theatreticket that Saysthatif the stub is removed,it
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is void. We have got to bring these two together. Early in the game, having six years of
accounting, | discovered a long time ago that an enemy recognised is an enemyhalf defeated.
Weare half as old in office systems or word processing as the data processing brothers, but|
think that we are more than half as good. E

|_am going to try to show you what wehave doneto clean up what weusedto call ☜word
processing☝ and what wenowreferto as ☁☁office systems☂☂, leading into information processing
and looking at the scales that are needed as well as the design of the system. Last, | should like
to show you what we have donein showing to American businessmen (and | had the oppor-
tunity to show it to some of your banking people in London when| washerelast February).

The serious problem and the reason
for looking more in depth at every
job in the office is our work force
trends. Most of what the women
were doing in America they no lon-
ger have to do. Atthe time that|
finished university, a woman had
basically four choices: she could
become a nurse, teach school,
work as a secretary, or be a house-
wife. | might add that | feel that
noneof those jobsis as secureasit
used to be.

 

Workforce trends
Office costs
Evolution of office systems
Principle requirements

 

Office costs are soaring. When |
came out of the Air Force at the
end of World WarII, the cost of a
single business letter was 76 cents. Office costs
Dardenell☂s new cost, which will be
announced in January, is $6.59 per
letter. | get upset when | hear
someonetalk about thecost of run-
ning an office as relating to the cost Lopolur 70%
of the business letter, because the
cost of the letter is just the tip of
the iceberg, as you know.In 1965,
however, that was the only yard-
stick that people were throwing

 

: i taround as a measurementof office eae ay)
cost. Then we begin to use tech- Supplies
nology to relieve some of those
problems, and nearly everyone who
bought the equipment went
through cost justification before the equipment was installed, had little regard for the
acceptance curve on the part of the user or the operator as well as management, in a change
that was evolving and knownas ☜word processing☝. | think there is an evolution in the office.It
is a transition. | do not think that it is there yet, butit is essential if we.are to survive.

 

Someof you may have had exposureto our Federal Government paper on work study that was
done about two years ago, where $100billion a year is spent around the US Federal Govern-
ment. It was amazing that one university asked for a grantof $16,000 andit cost $20,000 to do
the paper work to get the grant, so they gave up in the middle ofit. That is not uncommonin
manyof our business agencies. I think of this office system being applicable to businessesofall
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sizes, whether small, medium or large. There has just got to be a better way to do everythingthat we did yesterdayin the office.
It can also be applied to government, business and educational institutions. | know that manyofyou feel that you are running the computer. Many of you are closely associated with thatprogrammeand you see some changes. | think that it is much better to manage by leadershipthan to manageby fear. | do not think that there is anything muchto fear. The evolution willtake place. When| use the word ☜principal☝ | am talking about users, whether those people areexecutive managers, project managers, or staff that need some type of administrative anddocumentpreparation. Watch meuse that word, because| think that we are wrongto continueto refer to the terms ☁☁secretary☝ and ☜☁typing☂☂. | use ☁document preparation☂, and | wish | hadthe courage to have written the article, ☁When it comes toprincipal requirements, there aremany more than answering the phone,doing the filing, and what have you.☝ I think that recordsmanagementis a vital part of your office systems. Many people are securein their job in theUnited States because they do the filing. The four-drawer filing cabinet is duplicated in 15different areas in the same department. And if the boss does not have confidencein hissecretary, he keeps an additional file in his desk or his console, if they will let him get awaywithit.
Yourcopying is just as important. So wearetalking about the gamutof office systems, ratherthan just keyboarding, typing or document preparation. At first we did not look at the admini-strative tasks atall, but | think that they have to be looked at. So how can we meetthe user'srequirementas it relates to the office system arrangement, which | feel that all of youin thisroom will have a part in? The reason that | say that is because weareall in the informationbusiness.
Manypeoplethink that the equipment, the space, and the supplies is whatis breaking our back.| cannot speak for the UK,but this is a figure from our US Department of Labourthat| believeto be true: that the most expensive costis in labour, what we pay our people and ourexecutives. Rather than trying to make people moreefficientin all areas, you could,in my book,be very efficient and yet not be too effective. The efficiency expert hasa little problem survivingin someof these areas. But to make people moreeffective in that labour market should be thegoal of a well-planned office system.
This is a study which was not done by my company. It was completed in 1978 and shows thetrend toward a 50% white collar worker population in the US. | am sure that you people havesometrends toward that. The largest growing groupin the workforceis in that area, supportingexecutivesin all types of organisation.
 

 

 

| am sure that many of you will Office costs
know the firm of Arthur D. Little. Headquarters with 1500 employees
This is another study where youwill Coststructure
notice that the cost of manage- 1%es
ment, staff and supervisory sala- 2% Records management)4%Teletype and postageries, and addedto that the cost of
what we commonly know assecre-
tarial support to those people you
have about a 93% cost in labour. |
am notsure that | agree with all the
others, but there are some good
things to think about. This is what
their study covered. | am only
reporting the result.

13% Secretarial salaries 

80% Management, staff and
supervisorssalaries   
 When westarted word processing
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we looked at office equipment. We looked at the secretary and management. Today, wefeel
that if you are looking at the components of an office system, you must include your data
processinglocalrecords,all of your
clerical administrative people, and c
leave no one out, because there omponents clanjoftice system
should be no unnecessary jobs if
you do the job right. That means
study techniques, many of which Otherhave not been dreamed up. We clerical 3
have many times tried to be too
much to too many people. Now | ♥
am free to tell management people [set
in any organisation, ☁You have to a
get totally involved, because you
know more aboutyourorganisation
than we will from the systems Office
mode of a manufacturer or a con- Equipment
sultant, because you live with it.
You've been there.☝ If you can get
the communications going with the principals or the users, then you should be able to realise
that communicationsis the link that will pull the whole thing together.

 

Communications
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Local
Records
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 | am not sure that this slide is3 Decisi kilabelled the way that it should be, epson makipoicyele
but | finally gave up and comprom- ☂
ised on it with three or four other bo ences
people. It is perhaps a decision-

 

 

 

 

Gather
making cycle, but mostof the infor- Information
mation that results in the outer part Evaluate
of the office or in your computer Information
roomis certainly the result of either Make
an enquiry or someone☂s idea, to decision
change the manufacturing, the en- :

3 Communicategineering, or sometype of research decision
project, to marketdifferently, or to
render a service differently if you Doerea
are in government. The bottleneck decisioi)  
starts with the gathering of that
information. That information is evaluated, maybeby differentcriteria, each time it comes up.
The decision is made, and then the communication may be difficult.
 

Most of you probably have somerelationship with your corporate office. | worked in corporate
for a while, but | also workedin a division for 20 years, in New York. | saw that division grow
from just a few hundred people to more than 2,000, and it became more difficult after the
decision was made to get that decision communicated to 200 locations in the States. The
document decision: when do wepublish? Isn☂t it amazing how many people will not move until
they get the results of an enquiry in writing on a piece of paper?

A few months ago | was asked to speak to the Records Management Group in America. They
asked me to speak on Electronic Document Distribution and the Paperless Office. | did notlike
thattitle, so | wrote to the chairman andsaid, ☜I'd be glad to help you with your programme,
but I'd like to talk about ☁useless paper☂.☂☝☝ | think that is our challenge when it comesto that
decision.

Let us take a look at where westartedin all of this with word processing, which | have admitted
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wasnotthe total concept. Traditionally, it started here with the preparation of that document;
by someone taking management's thoughts andideas, reaction to an enquiry, and developing a
document that we called ☜information☂☂. If we are to avoid duplication we have to look at
information from the time that it comes in. We need to captureitall if you are to have a total
integrated office, even in the next 20 years.
 Word processing started with the

text processors, the stand-alone Wordprocessingmachines and typewriters. | still be- ,lieve that there is a place in some of Text processing
your office work for maybe a more
sophisticated typewriter, but do
not overlook it. Just do not put a
Rolls-Roycethere if all you needis
a van.

Typewriter and stand
alone text processors
Custom production

. System designCustom and production relates to
design. Muchof the work is custo- Centralizationmised. In the early days we just ynpoured the sametype of work into Decentralizationa customised environment we did
for productivity, and many people
promised 20% in six months. Thatis ridiculous when you consider we have had only a 4%increase in office productivity in the States over a 12-year span, from 1965 through 1977.

 

Soit was unreal. | felt that if we had had respect for the learning curve, an acceptance curve of5% in 18 months would have been great; maybe 10% thethird yeard, and maybe 12%. Butwhere would you get the 20% increase unless you had everythingin line from the time that theidea hits people or the enquiry is received until the time of management's acceptance? Andthatis not always easy to achieve. | have found that many ofthe staff who support managementwillaccept the changefaster than the end user or the management people affected.
Wehave been talking here about centralised or decentralised operations. | can go back anumberof years and | am not surethatthat issue will ever be settled, but | believe thatin officesystems we have to have both. That does not mean fragmentation, it means planning toget there.

If you look at data processing, which to you people is a very simplistic approach, there is begin-ning to be

a

lapse. | have had the opportunity to work with some of Fortune☂s 500 companies.The oil companiesare very receptive to this programmein the US, simply because mainly theyare under a consent decree now from the Governmentandfor the last two years they have notbeen able to destroy any paperatall. So they are building warehousesto put all this paperin.Whois goingto lookatit from the Federal Government? Butthat is not the question. It has tobe stored, and it has to be retrieved. So microfilm, microfiche, computer runs, officeinformation ♥ all of these come together. Those things help to bring about a unified front forthe project at hand. Theretrieval, manipulation and the advancedtext processing, or ATMS,which wehave been able to use mosteffectively in a number of companies.
Let us take a lookat this functional gap that we have been tryingtofill for at least the last threeor four years. | do not believe that we can have workstations out there in that environmentthatwill do only one thing. It would be a herculean task to manageorto decide what you are goingto do with them. Electronic documentdistribution is coming. | am not here totell youthatit ishere today, but a numberof people have been doing some form of communicationsasit relatesto mail services and communication internally and externally for quite a while. The hostcommunications ♥ but then the added things that we can get in records processing, text
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processing andthe text records merge, and wecannotdothat unless we can tap the database.
Formsprocessing and document facsimile is not new to you people. So back again to the
gathering of information. If we haveit, let us not reinvent the wheel, let us use it.
Some of the administrative staffs occasionally say to me, ☜How do you get management to
accept this?☝ You people realise that your travels may not be as extensive as many of the
management and executives in your own organisation, but | really believe that when Gabriel
blowshis horn 95% of the people at the managementlevel in American business will be in a
meeting. If you people have a kinship for that | would ask you, ☁What do your staffs do when
you are away?☝| have just finished an extensive paper on how office systems can be the key
opportunity for an organisation as it relates to time management and delegation. We have
talked about delegation for a long time and | am not sure that many of us know howto doit.|
find it difficult to remember that someone maybeable to take careof little task that you enjoy
doing because you have a comfort zone. | have it myself. So you can say to yourself when you
look at all of this, ☁Do we have our management people in each function doing what wehired
them to do? What can we do in a combined modethatwill give them moreinformation, fresher
information, at less cost and higher productivity, at least eventually?☝
This will not be new to you, and | will not hit it too hard. We have got to understand the
difference in these two environments, even though they have a lot in common. Word
processing just happens. How manyof you havedrivento the office or ridden on the tube, and
you had in mind exactly on a paper or a mental list exactly what you were going to dothat day,
and by noon you had done noneof it and by 5 o'clock you still had done none of it? Is that true
of you people, or do you get your workall donein eight hours the way you planned? Well, that
is the office for you; that is what happens. Data processing is more structured; andin that
structure they have a lot of information that the rest of us can usein the format that we need
and want.
Centralised and decentralised in the office is remote from the user. | can remember when many
of our people, even in my own organisation, hoped that the computer would never comecloser
than the pay cheque. The impacton the principals and your support people ♥ if you do notlike
the term ☜secretaries☝ ♥ is direct.It is indirect. These are changing. | am giving you a historical
difference. | think that those differences get less and less each year. Maybe in another decade
they will not be thereat all. The principaloriented. Thejob oriented. Selected applications.All
the work. We cannotpull away just document preparation, commonly knownas ☜typing☂☂ or
☜keyboarding☝, and leave all those other administrative tasks out there, unnoticed. Because
there may be a way that we can process the records andthefiles much more expeditiously than
we have been doing.
The time required is from immediate to short, the other schedule. Secretary,clerical, skilled in
data processing. | think that the general training there is changing, andit has to change because
weare getting more sophistication out there all the time, and rightly so. The data processing,
the time element. Do not forget that a few years ago most of usselling office equipment could
walk out of your offices in about 45 minutes, two hours max., and | do not think we can dothat
any longer.If this equipment is going to go, it will take some training on the equipment, the
procedures and the methodology, and a re-look at our organisation in order that methods and
procedures will not be lost.

Most of you know that the old methods, or systems and procedures association that supported
the computerfor a numberof years, changedits name to systems for management. | wrote an
article a few years ago on ☜Many Waysto go in Designing an Office System☝, and | started with
methods change, procedures change, and finally drawing to a systems changeasit relatestoall
this. | do not think that it is a bad concept, even yet.

Managementgeneral but changing. Rememberthat theseare historical. Specific management
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in your data processing. The reason | did that chart was because | had to. Some of ourcustomers ♥ rightly so ♥ were asking, ☁☁How do you stand with the two camps? What can wedo to begin thinking aboutit?☝
 Two types of management and

staff positions that weall know.
You cannotdesign an office system
that is identical for both of these.
Whatyou needin yourlegal depart-
ment may not be at all what you ; Styneed in your marketing department Reactive Specific timeframeor in your personnel department. |
think we did not know that for
aboutsix or eight years. | did, and
so did some of the other systems Multiple positions
people. But there was such a quest Fewinterruptionsfor something better than a regular Frequentinterruptionstypewriter, when the magnetic tape
was announced. You havedifferent
requirements of these people. The
sense of urgencyhasto be planned in maybe more than just the executive management, maybefunctional management. But yourproject staff have more time and fewer interruptions and theycan handlea different type of arrangement to get their work out and meet the expectations ofmanagement.

Types of managementandstaff position

Management Project staff

Immediate requirementfor Research time
information

Dedicated job

 

The communications, the multi-function information processor. There are a numberof these onthe market. | can share your confusion. | am chairman of CBEMA☁s office systems standard,whichis an international group looking at office standards. We need to, because some of ourterminology is worse than our standards. | made some notesin the last two days. We havetalked about text, text communication, data, graphics, OEM, mechanisation, officeautomation, word processing, data processing, office systems, information processing,distributed processing, networking, administrative services, management services,communication, records, telecommunications, facsimile, microfilm and microfiche. | gave upeventually, because| thought that wassufficient to add to the confusion. | think we mustput afence aroundthis, and this is the way that we see the office system. Wereally feel that thefuture is in getting this information communicated to and from the sources.
At a telecommunication conference, a year ago, in December, in Los Angeles, a panelof sixindicated that they had a lot of powerin telecommunications, but getting it transmitted was theproblem, and getting a response from whatis transmitted is another problem. | believe that.These are simple steps, but | believe that management has to understand what the trueconcepts of word processing are today ♥ versus a programmethat wassecretarially orientedin1965 to 1970 ♥ andstructure the system to meet the user's requirements,thatis if you do notlike the word ☜☁principal☂☂. The reason we use ☜principal☝ is that that term means anyonethatneeds support in documents or administrative services; including work that comes out of yourcomputer.

Identify local record application. Identify your communications application and distribution, andinstall the appropriate equipment. After that is done, then we are not hedging in on technologyfirst. Your people are the most important resource that you have. Look at your presentprocedures and see what you can do to change them, then buy the equipmentthat will enableyou to accomplish your mission. | do not think thatis illogical.
| thoughtit might be well to defineit. This is one that | worked on originally. Eight or nine years
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ago, we had the word ☜☁concept☂☝☂ for improving. Finally, | decided that we should changethis
and call it a ☜☁program☂☂. | have slides, if | am presenting to government, for government
communications, or if | am presenting to insurance or banking or education. The more | work
with it, the more | think that ☜effectiveness☝ should be the strong word there.

If we look at the traditional office, every time we put on a new function, a new manager, we
automatically put on a secretary or an administrative personto assist that person. That was not
too bad in the US. | can remember working with students out of the university, where they
would go to work at $85 to $125 a week, but someof them are going to work nowat four, five
or six timesthat figure. Itis a little bit different scheme,right out of high school. | cannottell you
the difference in the qualifications of those people today, and the qualifications of the ones that
we were paying $125 a week previously.

Sotraditionally we looked at this and that is where westarted: we started where we were. Most
of those people did the administrative tasks and the document preparation, and had no wayof
doingeither of them too well. Then we cameuponthe evolution that maybe we should lookat
the division of those two tasks. Many people had heart attacks. | wascalled in to the president
of our division, after an article was written on the second pageof the New York Times about
eight or nine years ago, saying ☜Boss and Secretary get Corporate Divorce☝. My president read
that before | saw it. He called mein and asked, ☁What are we going to do aboutthat?☝, and|
said, ☜| don☂t know,| think it☂s about time.☝ That was not the answerthat my president wanted.
But we did not do anything abouttrying to answerit, because the more you fight resistance to
change the more you have to explain why you are fighting. This programme has evolved into
what| will show you in design in a few minutes.
 

The whole idea is job enrichment, Delegation
 

  

  
    

      

not job enlargement.| often say to epenhonccnent
people, ☜Through delegation and Principals
time management, we can useall Off load
of these people in many jobs other Administration
than what | have here.☝ | did not Assistant
create the people society that | am Proof reader
experiencing in America, but | am Editor F
trying to learn to survive withit. It is aeSocal
amazing what people will demand 22
today ♥ union or non-union ♥ of -
management.| guess that | was too Administration
fearful to voice that type of strong Correspondence
opinion when| started to work, but Secretary   
today we have a peoplesociety and
management has to manage those
people entirely differently. | am not sure what their expectations are, but | know that they are
different from what most of us expected when we wentto work. | do not think that we havelost
the workethic, | think that we have lost the courage to give people strong direction and control
the activities, and let them know where they stand, both in the job and outof thejob.

 

This thing got so hairy for us that we persuaded our management to go outside and do some
research. Here is where westarted. Welooked atthe office. Welooked at the volumeof typing
and the application, the cost, the function, the speed. And thesolution, believe it or not, was
the type of equipment. Weran onthat from 1965 to about 1971 or 1972, and the questionsjust
were not answered because we placed that equipment at random access, and you cannot do
that. It was no longer a $500 or $700 typewriter station, it became something else, with the
future beginning to lookasif it would be even more.

129



So we persuaded them that we should look at both sides ♥ andthatis what| mean about theword ☜☁typing☂☂, because too many people think that a typist is a copyist, emulating what hasalready been done with just a few 
editorial changes. | believe that a WPStudy
good person on a keyboard in doc-
ument preparation has to be crea- t
tive and think through the project. Typing
Manyof those people would rather
work on that side of the housein Volume/Application/Cost
that responsibility than come over Function/Speed/Cost
and workin the administrative side,
where they meetthe principal each 1

  
 day. It is amazing. We have never Solutionsurveyed, through interviewing and Type of equipmenttalking with people, which type of Amountof equipmentworkthey wouldlike best. We have Bonifitehad no difficulty in finding people $who prefer to work in document capacity   preparation, whetherit is in a clus-

ter or in a centre.

So from our researches, we started

|

WPStudy Pasaying, ☁☁How do wedesign this Isystem in the office? What is the Typing Administrativeamount of equipment you need?What is the dollar saving? What mpplieaticnscostFunction/Speed/Costabout the principals☂ support?☂ So
four or five of us who had an ~ x

 

 

      Principle needs
for a little over two years there were

 opportunity to sit with these people Solutionoccasionally, but we did not over- Syeemeccaninstruct them. There was no need :to pay them to do research if we Amountof equipmentwere going to tell them what they Benefitsshould find before they started, ~$savingswhich is often what happens. = Principle support   
 Two men at Columbia University, in New York City, looked at people. Dr Shepanus at JohnHopkins University, looked at work in the office and how wedivide that work; how wedivide upthe work, how weanalyse the work; and with the idea, ☁Does work in the office have the samevalue?☝ Obviously it does not, but it was very helpful to have him come back after two years oflooking at the real world, in the office itself. Two men from Cornell looked at what type oforganisational structure you have to have in order to have a system function in the wayitshould. Rather than fragmenting our new concept, let us see what we can doto integrate it andbuild it into something that managementwill accept and the people participating will accept,without walking out.

| had at that time worked with about15 large union shops. If they had a union they did not wantto disturb it, and if they did not have a unionthey did not wantto get a union. Soit just becameevident throughthis research ♥ which wasvery helpful on the people side ♥ that if you want toyou can design any change you wantwithoutbringing in the union orthe personnel people, butit is not wise to doit. | am a great insister today that the personnel people that are going toclassify these jobs, or to taketheir classifications and make something of them in pay scales andopportunities, have to understand what you are doing in your office systems. That is true in
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data processing also. Because whatthey are not up on, they are down on;they are against any
changeif they do not understandit. That is true of the union people as well as personnel.
 Team A, the people team, looked at

skills, aptitudes and perceptions,
how people perceive their roles.
What are the expectations of these \ f
people? Do they want out, or do
they want an opportunity to go up,
or do they want to sit where they
are and take their average advance- TeamA Team B Team C
mentin pay,if not in title or oppor-
tunity? The work people, who does Skills Who does what Design for matching
what, what is important in the Aptitudes Whatis important people and tasks
office, what is being done versus Perceptions Whatis being done
what should be done, which I think

♥

E%Pectations v. what should be
is a very key question. Then team ene
C, design for combining people and
work. How do you match them?
How do you get them together? Whattype of organisation will they have an opportunity to be
represented in? How do you get those people to move from being dedicated to you and me as
support people, to working notfor individuals but for the organisation? That is quite a change.
The best method of effecting that change.

 

On the side over here we had a groupofindustrial engineers and psychologists that wentout
and looked at 34 installations, some of which were doing very well. Some were limping anda
few had even decidedto go backto the traditional mode. Thisall took place from about 1973 to
late 1976. It was very interesting and helpful. | wish we could have had this when westarted
in 1965.

It might surprise you when | give
you the conclusions of those three
groupsof researchers that no single
system design will meet every func-
tion in every organisation. Remem-
ber, that basically that is what we
had for about six or seven years.

 

Conclusions

ingl tiSuccess depends upon the proper SOSeeeel
match of that work to the needs of Success dependenton profit match
the people. Having an understand-
ing of that work through people in-
ternally getting involved, right
down to your clerical and secreta- Pertainsto all work
rial staff as well as functional
heads, forcing the user to under-
stand what you are trying to get
him to do, rather than imposing it upon him, that worked for us much better. It dictates the
design. It pertains to all the work and not just to document preparation.

Understanding dictates design

 

So our researchers came out andsaid, ☁☁You have gone out to improve productivity when very
few people understand it and certainly can☂t define it. You have gone out with the same
modes.☝ | am going to show you twopolls, one a productionprofile that they brought back to
us, and the other a custom profile. Rememberthat they gaveusthe ability to modify produc-
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tion and custom. That got us out of the big syndrome of the large centre, with 10 or 15keyboards. Webuilt a counterin the early stages. Wesaid, ☁☂None of you managementpeopletalk with anyone because we're
headed for 15% more in producti- ProductionProfile Custom Profilevity.☝☝ It did not work, but that is Principal work Support workwhat we did. There is nothing
magic about a big centre on the
seventh floor of a ten-floor building

 

Recurring Non-recurring
Few alternatives to consider Manyalternatives to consider

and saying to me, ☁☁Collins, if you Predictable Unpredictablewant your work done you'll use Similar languages Diverse languages
that centre.☝ Sometimesit is incon- Familiar decisions Diverse decisions
venient. It is non-responsive andit Support workis also a lot of other things that we Recurring Non-recurring
found out aboutit. Explicit instructions Ambiguousinstructions

Simple minimum re-work Complex heavy reworkIf the work is recurring and you Output quality matches Output quality matcheshave few alternants, andit is pre- Principals instructions Principals intentdictable, similar language and fami- Routine turnaround Responsive turnaround
 liar decisions, you can really expect

♥ and whatwearefinding in the States is that there is more customised work and the need forit, than there is work that lends itself to high productivity. But if you have that type ofenvironment you can designto it.
Over on the otherside,it is non-recurring, few alternants, unpredictable, diverse language andnoveldecisions. Naturally then your support staff have to have some of those characteristics ifyou are to survive. Recurring andexplicit instructions. That is a hard one to get managementtodo. Simple minimum rework. But if they understand that you are headedfor productivity, andthey wantit in two hours, four hours, eight hours or two days,or(if it is a long project) in aweek, then they have to understand that they have to give moreexplicit instructions. It is costly.You cannotjust say that because | haveit stored (even on shared logic or any other way)that |will be able to get as manyrevisions as | want. | am confident that you cannothavesix revisionson some of these documents and survive.
| have spent20yearsin a division whichis not that different. | usedto think that by the time 15people had changedit, touchedit, smelled it ♥ | wish we had not even thoughtof gettingit out,and sometimes wedid notgetit out. Have you ever had that experience? It bogs down. Thatisthe real world. | am well into recognising it because you cannot design for higher productivityand then have somesupervisor or manager measured onthe lack of it if the work does notlenditself to it. Output quality matches that principal☂s or manager's intent, or that. staffperson☂s intent.

Turnaround mayvary. If you can live with four hours in a productionjob, or eight hours, or aweek on someprojects. Manyof our people are beginning to separate the routine work from theproject work. | think that is a good separation. Then you can measure how manyforms and howmanyletters. You can measure how manytechnical papers or rough drafts becomefinishedmanuscripts a monthlater. It makes a big difference in the waythat we approachit. Responsetime on the custom side, maybe 15 minutes. Your procedures than have to match. They requirerework in the custom. Input errors are corrected because you are paying managementto dothings other than the proof reading. If you want high productivity you have to depend onmanagementortheir systemsouttherein the administrative mode to give you somehelp onit.Set priorities in production have to befirstin, first out. Set priorities, very flexible schedule onthe otherside of the house.
| want to move downtotheinteraction. | watched that word ☜minimum☝ downin interaction
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and ☜☁vital☂☂ on the other side; becauseif | have a 10-page or a 20-page documentthat has any of
myidiosyncrasies in it ♥ in formatting or whatever ♥ it is muchbetterif | can talk with the
supervisor or the person whois going to doit at the time that he gets ready to doit than if |
despatch it to a cluster or a centre and hopethat it comes back the way | wantit. So | believe
that those people have to be treated as if they are part of the organisation, and | do not
undersell. So ☜☜minimum☂☝☂ maybe,butit could be more than minimum. It is vital over here where
theyare right in there, working with the management.

Maximum use of the equipment and moderate use of the equipment. That does not mean that
you would not have any sophisticated equipmentin the customised zoneorprofile, but if you
put something sophisticated there andit is used only three hours a day you will know why, and
no one will hang you because you have more powerthere than you need. Usually if you manage
it right you will find more use of it when you put it in and build a programme even in a
customised environment. The supervisorto improvethat secretarial efficiency, and on the other
side to improve the principal☂s effectiveness. | am sure that measurements will become more
sophisticated in time.

Treat department A and departmentB asif they werealike, and man them about the same,
even to the same amount of administrative work and document preparation work in each of
those functions.

Whenwestarted pulling away documentpreparation or the typing, we left secretaries out here
with typewriters in many instances, and created a pecking order which your humanfactors or
personnel people could never understand: that you had to be smarter to be out there with
managementthan if you were overhere in the centre. The supervisors had to take the beginners
overhere. It was very much akin to the old secretarial pool. Many people atthis time said to me,
☜Collins, you people have createda glorified secretarial pool. Theonly differenceis that you've
added potted plants and carpeting.☝☂. Sometimes that was true, becauseif we left typewriters
out there my work is too confidential in departments A, B and C to send into the document
preparation centre; it has to be done at my elbow, whichis a bit ridiculous.

If you had a customised environment in A, and a modified custom in B, and a production
environmentin C, then you staffed differently for each of them. If you need your document
preparation and administrative tasks handled near, to be handled in a cluster rather than ina
centre; if you need some keyboarding ability in the modified custom, putit there. If you do not
need anyin the production environment send it to your word processing production centre. You
can also from the custom peel off anything over 10 pages, by managing and supervising toit.

Then you havegot to offload. We have got to train those people to pull away from management
everything that they can do better than most people can do, in order to get them out of the
comfort zone, to get them doing what the organisation hired them to do.

| think thatit will evolve again. The way that it will converge is acceptance on both sides of the
house. We could very easily fragment. | have beenlistening to your other speakers, and your
challengeis notto let it become fragmented butto bring it together ina combinedeffort. Three
years ago the DP staffs would not talk with us, but we did 89 briefings in Dallas last year to
Fortune☂s 500 companies, and 30% to 40% of those people were from the data processing
camp. | welcomeit, because when we sit down and talk together we have a lot in common.
That is what this presentation will try to show ina few minutes.

Understand data processing/word processing similarities. The similarity is that we areall
handling sometype of information. Discuss the driving forces, and realise the potential of an
integrated information system. Certainly you must develop an awareness of the concern that
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everyone has for getting that information done economically and, where possible, in aproduction mode, a higher productivity rate. How and whereto start is very significant. The
system approachhasto bethe oneto gofor.
The elements of a word processing system in my book. Theseare notall of them, but to whetthe appetite ☁they are very similar. Input. Processing throughput. Output storage. Distribution.Documentation. Communications, and anything else you want to add.
Theinputisa little different, but it has to be compatible with the processing. Let us take a lookat word processing. Longhand/shorthand/machinedictation. In 1960, when we wentinto thatbusiness, the market was about 25% sold, and the non-use factor was 75%. My latestcalculation of a few industries showsthat percentagestill holds. But the longhand ♥ you wantkeyboards where people can type 100 words a minute, can store and fast communicate at somanybits. And then you have longhand going in, where they decipher a keyboard at six wordsa minute in manyinstances. | am sure that does not happenin anyBritish company. | am surethat all of you write very plainly.
Chairman of the Board, the president, and the executive vice-president. They have to begin tothink aboutthis in a different mode from you people, whorealise muchofit already.
You rememberthat| said that in 1964 westarted with the tape, and that is the rundown. Sharedlogic is in the word processing camp today. Someof the minicomputers are. Data processingprogrammes. | heard a man from a data processing unit that has the office systems and dataprocessing of a major hospital speak at a conference, about a month ago. He said, ☁You peoplein your word processing office systems be sure and talk with the data processing manager.Ifhe☂s as nice as | am, he'll be glad to talk with you.☂☂ That expresses myfeeling that we have nochoice but to get together.
The challengeis there. The technologyis thereforit to evolve.It will take longer than a four-dayweekendto get there.
It is amazingif you sit down andtake a lookatit. | think that the word processingside of thehouse needsto understandthis just the same as data processing and top management.
Take a look at the data processing. It is very similar.
 Here is one that Exxon did in 1975.

A documentspends74% ofits time Documenttime cyclein the mail, 21% in the in/out bas-
ket. The two time spans revealed
by this survey have to be shor-
tened. The origination is 1%; key-
boarding is 3%; copying is 1%.

Origination 1%
Typing 2%
Copying 1%

 

  

     

  In/outbasket 22%

  
Notice there is not a complete take-
overoneitherside,it is the merging
of the commonalities and similari-
ties that need to be expanded.

  Mail 74%

| think of word processing as your
information base. Certainly you
have procedures, and the security
of that information has to be considered.
 

Take a look at the data processing and the database management. | had

a

call from a large
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companylast week, and the head ofdata processingsaid, ☁☂All of a sudden| realise that you are
chairman of the standards committee. Are you doing anything on what wecould doto standar-
dise to get to the communication network that we want to have in our multiple locations by
1985 to 1990? We know whereweare in data processing, but we have 12 different suppliers
bringing in word processing from stand-alone units to shared logic and just about everything
else.☝☝. That is a good question and | am notsure that | should answerit, but | asked, ☁Whois
doing the procurementofall of your equipmentif you want a future match?☝☂. That is important.
That does not meanthat | would giveit totally to the director or the manager of administrative
services, but | would have representations from whateveryouroffice staff is. If you haveall of
it, fine. Then you need a groupof users and people whoare goingto be using the equipment, to
help you put it together as to what they need. They overlap, nothing is pure. You people are
handling a lot of information, but you have a database there that has certainly grownsizable,
and lot of it needs to be used to support the general, day-to-day information that weareall
using and needing.

Four stages. Yougotthe six stages today. Maybe| will have to update mine. | am notsurethat|
will. This is a different rendition of the same report that Mr Robinson gave youearlier. | have
lived through the four stages in word processing. | have got all the bruises to show forit,
because | was manager of word processing and customer education, which wasthe installation
of the first word processing machines in the States nationally, with about 350 in the field
helping me.

We automated manual operations and wetried to place an MTST, Mod 2 at $175 a month, a
Mod 4 at $225 a month. | am not in marketing, but whenyouget thoseprices drilled into you the
way that | did from my management,| do not forget them; because remember we had been
spending 45 minutes to two hours on a typewriter installation. Dictation equipment,if we could
get peopletosit still long enough, maybe an houror two hours. It was notlong, because | had
written a course for dictation users ♥ based on organisation, preparation and delivery ♥ that
took a minimum of 10 hours, with a back-up training on that within six weeks of another two
hours. So wegotintoall kinds of things. Randomly placing them, application processing and
cost savings. Stand-alone device. Then the power typing expansion here, larger typing centres
for production. Promises, promises, like the Broadway play. Forced in to users, closer
supervision.

Stage 3, addressing that administrative support. That is when we began to go into our research
and take a lookatit, in late 1973. User oriented with the custom and production in design,
rather designing everything in the same way. Records processing, distribution, introduction to
EED, higher function equipment. Wecertainly were not the only manufacturer who wasleading
to that. | have a lot of sympathy with the user there ♥ 80 different keyboard manufacturers.|
understand that you people in the UK have some 70-odd. If you add everybodyelse up, as we
did recently in the standards meeting with users and manufacturers, we counted 105different
manufacturers that are offering something in just the office systems mode.| am notincluding
data processing, just the office systems mode.

The fourth stage is where weare now. Notice that | do notplan a takeover. | think that you have
to be sure in today☂s world that you are not misunderstood, in case your embassy might be
closed. But you have got to watch here. This interaction is what| wouldlike to see. Expanded
communications capability. Distributed information. Expansion of electronic document
distribution for code and non-coded. Multi-function devices. Component parts as hard-
ware/software in the systems design.

| do not plan to carry this into thefifth stage, because | do not know whatit will be yet. But|
think this is reachable. The driving forces. Business requirements, technology and
communications. Communicationsstill at the core ofall ofit.
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SESSION L

CONFERENCE
CONCLUSION

David Butler,
Butler Cox & Partners Limited

It falls to me on this occasion to close the conference.| will not attempt a detailed summary ofeach of the sessions presented, but rather attempt to put what we have heardin the last twodays into some kind of context and draw out some of the major lessons which might haveemerged during the course of the two days. | want to touch on a numberof specific pointswhich | think are of significance and concern, and then try to draw out a single major lessonwhich| think is of importance.
First, listening to many of the papers during the two days, | wasstruck with a recollection of apassage from a bookthat | have been reading recently. It is called Good as Gold andis by theworld☂s greatestliving novelist, Joseph Heller. It comes from a chapter of the book headed☁Allchangeis for the worse☝. It reads as follows:

☜Gold never doubted that racial discrimination was atrocious, unjust, and despicably crueland degrading, but he knewin his heart that he much preferred it the old way when he wassafe. Things were muchbetter for him when they had been much worse.It was a fact, onethat did not touch onthevirtue of the situation, but a fact nonetheless, that manypeoplelike himself who had worked and argued for the annihilation of racial prejudice would bethose who would be least inconvenienced when they succeeded. Gold himself lived in abuilding with a doorman and negroes were not numerousin places he went to for thesummer.If they had been, he would have gone somewhereelse. When he cameto realisethis, he realised also that he was notjust a liar but a hypocrite; a liar he always knew hehad been.☝
All changeis for the worse.
Wehave spent two days talking about the changing role of management services, but thequestion was not asked whether managementservices hasa future. Perhaps with hindsightitmight have been better if we had considered that question tight at the beginning of theconference,or is perhaps managementservices as we now knowit going to disappearentirely?
A phrase that came uptime and time again during the conference wasthe expectation of theusers and howit is managed. Perhaps there was a majorlesson in the conferenceforusthere. Itis a phrase that is quite popular now in the United States ♥ ☜expectation management☂. Thatis, the leading of people not to expect more than you really know that you can deliver. | am surethat there is a lesson there for managementservices function.
Let me give you an example. Wetalk about the backlog of applications in manyinstallationsright now, and wesay that we have 50 manyears☂ backlog, or that the projects which arecurrently awaiting implementation amount to 60 man years☂ ofeffort. The implicit message tothe user there is that these projects are, soonerorlater, going to be implemented. | wonder howoften this is not true, that we know in our heart that many of those projects will never be
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implemented. It is a bad piece of expectation managementto give people the impression that
they will be.

Wealso heard a lot during the course of the conference about attempts to involve the users
much more in the process of system design, and totry to find ways of showing systemsto the
user before they were delivered for operational use. The research that we have been doing
recently suggests that there is a big future for what one mightcall prototype systems, systems
that can be knocked up very quickly for the userto lookat, to test drive as it were; and then find
out whetherthat is what he wants;react; findit is not what he wants;try again; and keep going
until you get something that resembles what he wants, and implementthat. In fact one of our
clients has set up quite deliberately, in an attempt to move in this direction, what theycall a
☜quick and dirty department☂; a department that cuts all the corners, that delivers systems
which are not documented and which cannot be maintained, to serve a specific function for a
very limited period of time. When | recommended to another of our clients that they might
consider doing the samething they said, ☁☂All our systemsare like that! What we might consider
is setting up a ☁slow and clean department!☂ ☝☂

| was also struck by another point, whichis the role and outlook of the managementservices
director himself. By a fundamental confusion that| think in manycaseslies at the heart of some
of our soul searching on these questions, do you know the harshestcriticism thatit is possible
to bring against a management services director, or indeed any of his senior staff? That he is
☜technically fascinated☝. That is the harshest thing that you cansay, and it was repeated time
and time again from this rostrum: do not get absorbedin the technology.| think that is wrong. |
think that people working in management services ought to be deeply into the technology; but
they ought to bein it at a strategic level, not at a detailed level.

A few years ago, when| started to go regularly to the USA,| was always impressed by how
many managers there were there who knew a lot about the technology but at the same time
were very good business managers.| think that we are growing the same breed of managers
here in Europe now.| think that as long as our interest in technical matters is at the strategic
level, it is good, worthy and necessary not to be concerned with details of implementation, but
to understand the strategy of the technologyis very important.

| should like to introduce myfinal, detailed point bytelling you a little story about one of our
colleagues whois not here today. He is our only outside partnerin Butler Cox and Partners ♥
Hamish Donaldson ♥ whois also the management services director of Hill Samuel. Hamish
invented a game which he had people play ona training course which he had organised. The
gameconsisted of taking piecesof a jigsaw, putting themin plastic bags, handing them out to
syndicates on thetraining course, and asking them to complete the jigsaw. There was onething
that he knew that they did not: all of the syndicates except one had their pieces of jigsaw in
random sequence,just put in the bags, and one bag given to each memberof the syndicate.
One syndicate had their bags given to them in the following way: the jigsaw was completed;
onepartof it was taken away, brokenupinto pieces, put into a bag and given to one individual;
and anotherpart the same. So one syndicate had their part of the problem handedto them ina
highly structured way. They finished first, because each of them puts his pieces onthetable,
realises that it makes a part of the picture, and then their only problem is fitting the pieces
together. So Hamish says, ☜Now, gentlemen, you understand the importance of having the
problem presented to you in a structured fashion.☝

But onthe last occasion that Hamish used this technique,it did not work. The people who had
the favoured bags took just as long to complete the process as anybody else. When Hamish
said to them, ☜☂Whydid youdoit?☝ they said, ☜Well, we decided we wanted to see the problem
as a whole, so we mixed upall our pieces.☝ A systematic approach to the problem had
destroyed their unfair advantage.
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Again and again the term ☁integrated systems☂ was used, as thoughourdesire for integrationmeant having everything part of a large, monolithic system, with all the pieces of the jigsawthrowninto one pool. | just wonder whetherin fact genuine integration is not more attainablethrough the use of small systems in a coherent network than by having everything in onelarge,monolithic system. What| am trying to sayis: is a plate of spaghetti integrated,oris it just amuddle? If we really thought about what we meanbyintegration we mightfind that integrationis easier to achieve with a network of small computers than with one large one.
Let me progress now to myoverall view of the conference. | wantto say something now whichinitially may soundlike rudeness to our speakers anddisloyalty to my colleagues. | wantto saythat, personally, | found the conference disappointing. If you compare this conference with theone that we held a few months ago at the Rye Town Hilton, in New York, | foundit adisappointing one. | wasa little bit at a loss to think why | wasdisappointed. It certainly was notbecause of the quality of the individual speakers.| felt that all the sessions were good, exceptperhaps one or two, whichis in my view par for the course. Some were really outstanding.
It coalesced in my mindthat after the Rye Town Hilton conference | had the feeling that synergyhad taken place; that the whole of that conference was much morethan the sum of the parts.|have a feeling that at this conference negative synergy hastaken place; that the whole has beensomewhatless than the sum oftheparts. If |am right, | shouldlike to explore with you whythatmight be so.
It seems to me that we ought to concern ourselves with three things as far as the currentsituation of the management ser-
vices department is concerned.
First, the scale of the opportunityopen to the managementservices
department. Second, the scope of
this conference, the subjectsthatit
has embraced. Thirdly, appropriate
actions stemming from an under-
standing of the opportunity and an
examination of the subjects of the
conference. If we get all those
things right, weare in a position to
benefit greatly.

 

  
Scale of opportunity

   Scopeof conference

Appropriate actions

    
Thereis a linkage betweenthe scale
of the opportunity and the scope of
the conference. Did the scope of
the conference matchuptothe scale of the Opportunity? | would say not quite, but fairly nearly.

 

Whatappropriate actions would stem from the scope of the conference? Forgive meif | say notall that many. It is not clear to me what you people should go back to your offices and dodifferently than you would have donebefore. If you look at the big link between thescale ofopportunity and the appropriate action, then | see almost a complete vacuum. Thescale of theopportunity, in my view, is absolutely staggering. We havea situation where weall agree thattheprice of the technologyis tumbling; the price of the peopleis increasing. We are nowfindingit relatively easy to implement systems compared with the past. Our bosses are aware of whatispossible and are asking for more and more, and weare sitting around here, discussing in themain how awfully difficult everything has been in the past.
If we carry on ♥ and | am talking not just about the people in this room but everybodyconcerned with information systems ♥ with this obsession with the past and how difficulteverything has been, at a point in our history when everything is changingin our favour, then
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| promise you that wewill be swept away by the tide of history. A new generation of managers
is cominginto businesses now with, as somebodysaid to me,terminals undertheir arms, saying
☜Where do | plug these in?☝ Unless we can find a way to bring service to managerslike that,|
fear that history will sweep us away.

What is the appropriate action that we should consider when weleavethis conference? Let me
nominate to you someof the sacred cowsthat| think we oughtto be preparedto lead, blinking,
out of the barn, into the sunlight, and see whether or not they deserve slaughtering.

Weall agree that we do not want a revolution in information systems. As usual, when weall
agree on something, it is highly suspect. We all say, ☁☁We can☂t change our systems quickly
because we've spent too much money on creating them and we can☂t throw them away.☝|
worked out what it would mean to an individual if he had spent as much of his money on
systems as most of your companies have. An individual earning £15,000 a year would have
spent about £6 a week on systems for the past few years. If, for those £6 a week, he had
produced

a

lot of systems that he decided that he did not particularly like and would like to build
new ones, then | suspect that, earning £15,000 a year and spending £6 a week, he would not
have much hesitation in writing off that investment as fast as he conveniently could. Yet we
persist with the belief and the conviction that we have spent far too much on systemsin the
past quickly to write them off.

May | ask you to cast your minds back to the early 1960s when wewerethinking aboutourfirst
teleprocessing systems. The first sales order entry; the first parts ordering systems. | can
remember submitting a proposalto a client that was about 100 pagesthick, saying, ☁If you want
to implement this sales order processing system, you will be advancing the cause of human
knowledge.☂☝ They were going to advance the cause of human knowledge by carrying out a
sales order teleprocessing application. This was before the days of CICS andall therest. It
required a great deal of courage to do that in those days, but we do it every month now and
think nothing ofit. | just wonder whetherin fact the principal obstacle to creating new systems
nowto replace the ones that we have is not just the confidenceto doit.

Let me offer, for what they are worth, my own conclusions; my variant on Gresham's Law that
the bad drives out the good is that perhaps we are in danger that the bad experiences of the
past are driving out the good possi-
bilities for the future. Maybe weare
in a situation where we are all so
obsessed with the difficulties of the
past that we do not recognise the
fundamental change, both in our Conclusions
current situation and in the possi-
bilities for the future. If that is true,
unless we can decontaminate our-
selves fast a generation of mana- The indispensable albatross
gers will come along that did not
have that traumatic experience in
the past and whoare too ignorant
to fail.

 

Butler's variant on Gresham's law

The dangersof daringtoolittle

A platform forthe future

 

Secondly, it seems to me that we
are in a situation where weare fac-
ing the dangers of daring too little. We always talk about the dangers of a revolutionary
approach, of throwingall the pieces up in the air and seeing where they come down. It seemsto
me that, given that manufacturers are trying to sell direct to end users, and that end users are
having their appetites whetted, the dangersof being too conservative, of being too ready to say
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☜That didn☂t worklast time we tried it and we☂re not preparedtotry it again☂☂ are being under-estimated.

Thirdly, the indispensable (or/s it indispensable?) albatross that we wear around our neckin theshapeof last year☂s systems,or the last generation of systems. We had the mostvividillustrationof that at this conferencein the last speaker, Mil Collins. | believe ♥ and I said this to Mil the otherday and | saw an expression of horror pass across his face ♥ thatif it were not for the dataprocessing division of IBM, the office processing division of IBM could offer us the kind ofnetworksthat we need very soon. They cannot becausethey have this commitment to thingslikeSNA,whichthey cannotjust jettison. However,thatis their problem. | wonder, when the pleasantfellow said to the Ancient Mariner, ☁☁Let metake that albatross off your neckso that you can liveanormallife again☝, whether the Ancient Mariner said, ☁Ah, but what are you going to putin itsplace?☂☂ | doubtif he did. The evidence comingto us from our clientsis thatit is possible to replaceexisting systemsvery fast, very efficiently, and at a fraction of the prior cost.
If itis, and if those three conclusionsare anythinglike valid, then | suggest that by adopting arather more aggressive approachto the problems which wehavediscussedin the past couple ofdays, we might create a platform for the future whichis more solid and more promising than thatwhich wecurrently enjoy.
Let me leave you with an example whichillustrates perhaps what | am talking about.
A few years ago| sent oneof our consultants off to the United States to see what washappeningin thefield of distributed processing. He toured aroundall the normalinstallationsin the USA,in allthe major centres; and, to be honest,it wasall fairly humdrum, everybody doing the samekind ofthing, the usual confusionof tenses: ☜We have implemented such and such a system next year.☝
Then oneday, he found himselfvisiting a medium size wholesaling company,outin the middle ofNorth Carolina. Somebody hadtold him that something interesting was goingonin this place. Hewent in and he saw the most amazing system that he could possibly have imagined. | will notdescribeit to you becauseit is a little bit old hat now,butat that time it was a revolutionary systemof minicomputers,all talking to each other, load sharing, message switching ♥ you nameit, theywere doingit, and all under pretty good control. | invited the managerofthat installation to comeacross to Europe, in 1968, and he gave a presentation which was absolutely spellbinding to aEuropean audience. Thefirst question that he was asked afterwards was,☁☁How did you come toimplement such an advanced system?☝ He flicked back throughhis slides and pointed to where hewas, geographically, in the United States, which was a long wayfrom any real centre of expertise.He said, ☁We were so dumband soignorantthat nobodytold us it was impossible.☂ | wonderwhether we do not need some more dumb,ignorant people doing things thattherest ofus allassumeto have been impossible.
In the sensethat| said that | found this conferencea little disappointing,it is that sense that | feelweare all somewhat over-cautious, Over-conservative, over-protective of what we have, notprepared to run therisks to realise the real potential of information systems in an era of highinflation, scarce resources, pressure on revenues and margins, which| thinkis there to be realised.However,let mesayit before you sayit: |am just an adviser and youactually have to doit. But forwhatit is worth, that is my assessment of the somewhat muted responseat this conference.
| should like to thank all our speakersfortheir contribution to this conference.| should like to thankthe hotel managementand staff. Once they got their act together andreally beganto operate,|think they did us reasonably well. | hope that we shall see as manyof you as possible at our nextmanagement conferencefor which, as| said earlier, we are obliged to ask you to make the tiringand arduousjourney to Venice. | shouldlike to thank you, on behalf ofall the speakers, for yourattention, your questions and comments. Ladies and gentlemen, thank you very much.
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