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Organization Theory is the study of the structure and
behavioc of organizations. Basic to this study is the con-
cept of bounded rationality, first proposed by Herbert
Simon. Bounded rationality states that people are
bounded in their ability to operate, controf, and under-
stand complex tasks and organizations. As tasks grow,
the ability to manage is reduced. In particular, bounded

rationality limits the amount of information that we can -

absorb at any given time. {t imits our span of control;
our ability to tel other people what to do; to understand
what they should be doing; the ability to analyze and
plan what we should be doing. Anything that exceeds
these bounds is too complex, that is, we are unable to
atfectively deal with those tasks and hence have to look
for alternative methods of dealing with complexity.

Hence the concept of an organization arises, thatis, the
organization of two or more people to perform a task.
Wae sub-divide the task, we increase our span of con-
trof, hlerarchies arise and continue to grow into more
decentralized organizations until we split up into market
environments which communicate through prices
alone. That i3 the minimum amount of information
necessary to manage tasks.

Dqes the concept of bounded rationalily have any
relevance to our factories? Consider jJob shop, the
problem of scheduling a job-shop factory. The job shop
{ am talking about tumns out to be a Westinghouse fac-
tory. They produce turbine blades. This Is a very com-
plex product, requiring high manufacturing accuracy
which few countries possess. This job shop possesses
thousands of part numbers; they have been producing
blades for decades and the number of part numbers

they add is on the order of hundreds if not thousands
per vear. The production of a part requires ten to
twenty operations. Milling and grinding are examples of
operations. A part may be produced in more than one
way. Each way may Incorporate differing technology to
produce the same-ilem. In reality, factorles do not
always have the most up-to-date machines. Expensive
machines are not scrapped when newer oNes are pur-
chased. So along with the new machines there are
older ones which may perform similar operations.
Hence there exists many ways in which an item may be
produced. In addition, the routing selection differs by
order. One order may have to be shipped quickly.
Another order may not have to be shipped for two
years. Orders may be for stock, or for pranned
maintenance six months from now. Some orders may
require high quality or minimal quafity. The criteria used
to select a progess routing may vary on.an order by
order basis. And each order will be contending for the
Same resources.

in our study of the scheduling problem, we found that in
order to successfully schedute the job shop, the
scheduler must communicate with aimost every other
department in the factory. This is not true of just the
metal cutting industries. We found this in printed cicuit
board production and other types of manufacturing en-
vironments. In scheduling a factory, a major problem is
the identification and satisfaction of constraints.
Examples of constraints include altemate routings, due
dates, working process time, resource availability,
utilization of resources, resource substitutabiiity, cost,
and preference within the organization: “Do | prefer
using this machine or anather machine? Do | prefer this
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operation? Do we have any production goals from
advanced planning? Is a critical facility supposed to be
used more than another critical facility? Do | have to
keep the shop stable all the time?” When composing a
schedule, the scheduler has to consider all the alter-
natives, the complexity of the eavironment, and all
other constraints.

If scheduling is so difficult, how waell is it being per-
formed today? In the metal cutting industry, there is
eighty percent queue time. And twenty percent of the
time that it is on the machine value added operations
are applied. Hitachil, in their analysis of their turbine
blade plant, found that a hundred white-collar personnel
touched an order in some fashion or another. Why are a
hundred people at the white-collar level touching it?
Hitachi decided it was more important for them to
reduce the number to thirty than to increase the cutting
speed of the particutar machine. The reason why jobs

spend so much time in queues has little to do with

machine speed, coordination is the problem. Another
indicator of the complexity of scheduling is overhead
charges. Three-hundred percent is a conservative
figure. In analyzing a number of different industries, |
found a five to forty-to-one ration of white-collar to blue-
coflar workers. it would appear that the complexity ot
scheduling exceeds our abillities.

Let us look at another case where bounded rationality is
turting us, that of managing product design. In par-
ticular, computer design. The design of a computer
takes from three to five years. Thousands of activities
must be coordinated to complete the product. More
than one product may be designed in parallel, each
contending for the same resources. Just like in a job
shop, there is resource contention and there are con-
straints on the product being designed. Complicating
the task are change orders which redefine the product
and its design. Hence project management is complex.
Currently, CPM and PERT systems are used to manage
projects. They provide activity scheduling and resource
assignment functions, but do not provide day-to-day
management of activities and their interactions. Much
of that is provided by project support personnel. How
well do we manage projocts? Excessive overhead
charges, cost overruns, and late completions are
Indicators of our inabiity.

What is the problem? Tasks are too complex, organiza-
tions are too large, and there are too many things to

keep track of. Organizations are just not as decom-
posable as we would like them to be. There are too
many interactions among the parts. In other words,
bounded rationality has limited our ability to deal with
complexity_ s there any hope? Are there any solutions
out there? Some people believe that the factory of the
future will solve the problem. In the factory of the future
we won't have to worry about complex control and effi-
cient utilization of resources. All that will be done by
machines. There will be very few people in the factory
of the future. In this mythical factory you will sit down at
a terminal and describe the functional characteristics of
your product. The computer will design your product,
program the factory machines and have the product
pop out five minutes later. It sounds nice but has very
littte to do with what is going on in factories today. How
tar are we from the factory of the future? A long way.
Nevertheless, there are important changes occurring.
Computerization of the factory is increasing. Computer-
aided manufacturing, computer-alded design,
computer-aided engineering are all parts of the change.
Regretably, the level of computer-aided manufacturing
in Industry is quite low. Maybe four percent of the in-
dustries that have tools have computer controfied or NC
tools. There is much to be done before the future
arrives. What does the factory of the future realty look
like? We will have factories composed of lots of machin-
ing cells, with iatelligent sensors monitoring production,
and intefligent .diagnostic alds. We will have networks
throughout the factory. Every tool in the factory will
communicate with every other tool. Every network will
have an applications level protocol so that they will be
able to talk about their applications as opposed to
talking in X.25.

What is really happening Is not the solution to our prob-
tem. Our problem is getting worse instead of getting
better. Computer-alded design and manufacturing, real
time controf, monitoring and diagnosis are increasing
our capabifities. This Increase in flexibility is reducing
manufacturing times and the time we have to decide
what task to pertorm. That Is, if something goes wrong
on the factory tloor, we no longer have an hour or twa to
decide what to do about it, but have to make a decision
in minutes or seconds. Though we Increase our flaxi-
bility, we are decreasing our response time, and we are
getting so much information back from these machines
we do not know what to do with it. So | contend that
matters may get worse befora they get better. The
question then is whether we can deal with the com-
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plexity of the factory of the future? | can answer that
now. No! Why? Because we cannot deal with the com-
plexity of the factory of today. And we have a lot of
hardware and software out there. Why are these prob-
lems not being solved? There is a number of reasons.
The majority of software avallable today is passive, that
is, it reacts only to user commands. You do a capacity
plan every week, or every day because you tell it to do
a capacity plan, not because the factory changes.
Scheduling systems are simply capacity planning
systems. Due to the lack of good scheduling theories
software is also autistic. It is unable to communicate ef-
fectively with other modules, other computers, and
other applications. There is a difference between
having a computer network, and having your application

software communicate with each other. Much of our

software is also idiosyncratic, that is, we do a lot of
adaptation of our software: they are good for sotving the
problem at hand, but not adaptable or extendable to
other problems in the environment.

If we are going to solve this problem of complexity, or
the invisible hand of bound rationality, we are going to
have to deal with the problems of real time monitoring,
analysis, control, management and adaptation. That is,
can we provide computer systems that will effectively
operate and control the factory environment? So the
question is “are there any solutions?™ Before answering
the question, there are some criteria | would like to
place on the solution. One criterion is robustness. Does
the solution represent ali the knowledge necessary to
operate a factory, and can it handle problems pre-
viously unanticipated? The second criterion is acces-
sibiity. Are these systems going to be accessibie? That
is, are you, the manager, going to walk up and use
these systems with very little training, or are you always
going to have an application programmer or systems
analyst running these programs for you? The thid
criterion is accountabéity. If we question an employee’s
answer, why should our systems be any less account-
able? A fourth criterion Is adaptadiiity. They must be
adaptable because organizations change. The often
quoted ninety percent maintenance versus ten percent
creation cost for software does not imply that we built
the software incorrectly. What it does imply is that we
are continualty adapting to changing situations. We ere
not fixing errors, we are adding more capablility. Last
and most important is the system must be active, that
Is, it must actively monitor and control the factory. ft
cannot sit and walit for you to tell it to go do somsthing,
it must do it on its own.

Can we solve the complexily problem? The Japanese
think so. They are pursuing the creation of fifth genera-
tion computers. The goal of fifth generation computer
technology is in increasing the intelligence of software
in order to solve problems within organizations. And
they do it at a number of levels: they do it at the inter-
face level, the problem-solving fevel, the knowledge
representation level, and the communication level. And
the key technology to fifth generation computers is arti-
ficial intelligence. Whatis artificial intelligence (Al)? Arti-
ficial intelligence is concemed with the creation of
machine-based intelligence. 1t is not an attempt to
mimic human intelligence. As a matter of fact, Al people
do not care necessarily how humans solve problems.
They may use that as indicators of how to build intel-
figent machines, but it s not necessary. The goal Is to
build intefligent machines. Al people do it not only by
creating theories but by building systems. Al began
around 1954-55 at Camegie-Mellon University and
MIT. Newell and Simon at Camegio-Mellon created a
system that solved the first twenty-five problems of
Principia Mathematica by Whitehead and Russell. This
was the first evidence of machine intelligence.

One part dY artificial intelligence is concerned with prob-
lem solving, that is, how can we build systems that
solve problems? it is not just solving known problems,
but solving unanticipated problems. We distinguish be-
tween ill-structured and well-structured problems. Well
structured problems are those whose solutions are well
defined. Calculating somebody’s salary at the end of a
month is a well-structured problem, the algorithm is well
defined. Calculating the amount of time it takes to pro-
duce a product given the operations and the times is
also well defined. Other problems, such as generating a
process plan or a computer design are ill-defined, -
structured. Every ifl-structured problem requires a new
solution. Hence, problem solving is concemed with
creating solutions to previously unforeseen problems.
The primary Al problem-solving technique is heuristic
search.

Another concem of Artificial Intelligence i3 knowledge
representation. How do we represent knowledge? if we
are to create inteliigent systems—how is the knowledge
necessary to supportintelligent action represented. Let
us take a look at afl the things that a person has to know
on the factory floor. “Joe is an NC programmer.” Well
that is relatively easy. “The oven is in the lay-up room;"
that is relatively easy; “the inserter is broken,” that is a
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bit harder because it is a time dependent piece of infor-
mation. it is true today, maybe false tomomrow. When is
it true—what caused 1?7 “The manipulator is placed
above the circuit with the fingers in open position.” All
of a sudden we are getting into more process descrip-
tions. How we do something? How do you represent
that? “Bake time is five hours,” well that is reasonably
easy. Al NC drilts must have their drills changed every
fitty hours.™ Well that is an assertion. It is true of ali NC
drills. How do you represent that? *The average age of
programmers is thirty-five.” We are not talking about an
individual programmer, we are talking about the set of
all programmers. We are not saying that everybody’s
age is thirty-five, but we are saying that the average age
of all programmers is thirty-five. So you have to
distinguish between the instance, that is, each person
and the set of all people. This is an interesting one:
“The telephone is black”—what does that mean? Does
it mean that ail telephones are black? Does it mean that
a particular telephone that is sitting on my desk is black?
Does it mean that telephones by default, if | do not
know, are black? You and § know what all this means,
but does the computer know? The typical solution is to
get the people who create the database together in the
same room and create a database design document.
The meaning of data Is not defined by the database. By
looking at the data base { cannot be sure whether all
telephones are black or this individual telephone is
black. Instead | have to look at how it is being used by
the programs that access it.

Other research issues in Artificlal Intelligence include
machine learning and natural language understanding.

in order to understand the usefulness of Al research in
the factory, lets look at some of its results. Game play-
ing is one area of possible interest. To date, there have
been a number of successful game playing programs
which are based on Al techniques. For example, BKG,
is the world champion backgammon program
developed by Hans Berliner of Camegie-Metion. Bell is
an expert rated chess program by Thompson and
Condon at Bell Labs. The contribution made by game
playing programs to problem-solving is in the use of
search as a method to find solutions to new situations.
This is basic to all problem-solving.

Another application area i3 medical diagnosis. There
have been a number of medical diagnosis systems
created. One of which is Cadeuseus by Myers and
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People of the University of Pittsburgh. Its specialty is In-
ternal medicine. The second system is MYCIN by
Shortliffe at Stanford. Its specidity is blood infections. A
third system is the Digitalis Advisor at MIT. These are all
artificial inteligence based systems that perform
medical diagnosis at an expert level. The MYCIN
system performed as well as the majority of experts in
ninety percent ot the cases that it looked at. These
experts were selected from across the country. MYCIN
not only diagnoses the disease but recommends treat-
magt and explains, in English, why it chose a particular
disease or treatment.

The relevance of game playing and medical diagnosis
applications to the factory of the future is demonstrated
by these next examples. R1 is a system by John
McDemmott at C-MU  which configures computers.
Digital Equipment Corporation had a problem—they sell
what they calt “a la carte” computers. You can order
anything you want on your computer and they will
deliver it. The only problem was that it is difficult to con-
figure. They employed a number of people whose full-
time job is to take an order and figure out the individual
pieces and how they fit together. it takes anywhere
from a half-hour to three days for a person to configure
an order and be eighty percent comect, that is, eighty
percent of the orders were configured comectly. R1
takes three to five minutes and is ninety percent
cormrect. This resuits in a substantial savings. A second
system of Interest is SIS, developed by myself at
C-MU. it performs job shop scheduling. ISIS takes a
constraint-directed approach to scheduling. |t
represents and uses all.the conslraints that humans use
and not simply due dates and machine capacity. iSIS
constructs schedules that fit the cument state of the
factory because it has a knowledge representation-
based mode! of the factory. SIS was designed to be
factory independent.

A third example of Al in factories is a system calied
Callisto. Callisto is concemed with project manage-
ment, but at an operations control level. The purpose of
Callisto Is to automatically track, monitor, schedule and
analyze the activities of a project. Hence, one has to
worry about detalled modeling of activities: what
rasources are required by an activity, what resources
are produced, consumed? Who must do it? When must
it ba done? What are the alternatives? Can activities be
monitored so that problems may be detected? For
example, | just designed a part and it requires a year's
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tead time to acquire the raw materials. But we want to
go into prototype build six months from now. Who
notices that what is produced will not satisly the con-
straints of the other activity {i.e., It is needed in six
months)? All these things have to be represented in the
model and have to be analyzed by some reasoning
system. Callisto has been designed to handle these
problems.

So those are three examples in the organizational area.
They are not all at the factory level; but they are at
managerial and professional level as well. Many of
these systems rely upon techniques such as
knowledge representation, problem solving, distributive
architectures, sensors, robotics and other ingredients
such as data bases. So where is this heading? | began
this presentation with the concept of bounded ration-
ality and its relation to complexity. 1 said we have prob-
lems today in the factory and in organizations In
general, and that these problems will be exacerbated in
the factory of the future. This i3 due to increased flex-
ibitity and reduction of lead times. If we are going to
solve these problems, wa are going to have to build
more Intelligent, more active solutions. Active in the
sense that it has to provide more real time control. And
Al may provide part of the solution.

The final question remains to be asked. Of what
relevance is this to today's MIS manager? | think today
MIS depariments are spending a lot of time worrying
about data bases as opposed to the content of those
data bases. Worrying about network connections as
opposed to what is really being said at the applications
level when we communicate along those networks.
Concemed about PBX's as opposed to why we are
communicating voice and data. Concemed about ter-
minals, color graphics, and technology in general,

QUESTION: What is DEC’s commitment to R1?

ANSWER: DEC is committed to using R1. That does not
necessarily imply that R1 is used throughout DEC. DEC
is like any other corporation, you can enforce only so
much from the top down. What the plants do Is decided
localty.

when we should be concerned with the functions of the
organization. In some sense we are hiding, we are
covering our eyes from what is really going to hit us in
the future. Our worries about PBX's, networks, and ter-
minals are being solved by vendors. In five to ten years
the vendor systems are going to be complete, and the
interconnect strategies are going to be complete. The
data base systems are going to be complete, and then
what you are worrying about today will not be the prob-
lems you will worty about tomorrow. The problems you
are going to worry about tomorrow are of the
nature—how am | going to provide problem solving sup-
port for the line problems in my organization? That s, it
is not strictly staff functions you are concemed with,
but how are we going to operate our corporation better
in its line areas? And so, what | really befleve is that MIS
is not going to exist in the future, at least our cumrent
conception of MIS. MIS Is dying and itis dying because
we are concerned with things that may not be issues
five years from now, ten years from now. We should be
concemed abou} the goals of the organization. What
are we manufacturing? What are we doing as a service
organization? Can we provide the right tools to solve
those problems more economically and efficiently? This
means that we have to start tooking out and saying,
what are today's MIS tools? What is out there that
allows me to solve problems as opposed to just link
people? In other words, we're going to have to move
from our current position, of providing passive decision
support systems to more active decision making
systems. If we're going to do that successfully,.we're
going to have to develop our problem solving tools and
move from a more “technotogy supplier” organization to
a consulting organization. The areas of Al, decision
support, data bases, user interfaces, natural language
are all going to be part of your tool box.

QUESTION: How ditficuit is it to maintain a system like
R1?

ANSWER: Well, there is a basic problem of unwill-
ingness to maintaln anything that is more difficuit than
writing on a piece of paper. The question is: can
systems be built which are easier to communicate with
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than itis to keep the information to yourself? This is the
accessibility criterion 1 mentioned earfier_ I3 it as easy
for me to access a computer as it is to tell my fdend sit-
ting next to me, who i3 also doing the same task as {
am? [n the R1 case it Is not easier to communicate with
R1 than itis to your buddy next to you. Therefore, you
need management commitment and the commitment of
the engineers to make sure the changes are made.
Perhaps future research in Al will increase with ac-
cessibitity of systems and the maintenance of
knowledge. Today, there is a lot of work that goes into
maintaining these systems. What we are saying is that
some of these techniques provide you with capabliities
that you did not have before, but it does not solve all
problems.

QUESTION: Could we tafk a bit about Expert Systems,
what they are, how they work, etc.?

ANSWER: t probably annoy some people in Af when |
say this, but Expert Systems is an example of Artificial
Intelfigence people patting themselves on the back.
Why do | say that? We alt build Expert Systems, they do
something at an expert level in some domaln. So why
do some Artificial Intelfigence people call thelr work Ex-
pert Systems? Well, one reason is that we are building
systems that do provide functionality at an expert tevel.
The other Interpretation, which t think is more valid, is
that an Expert System is a technology where expertise

is acquired from the user and used in a manner similar

to how humans use it. R1 Is an example of an Expert
Systembecausentsab!etotaketheknow!edge
humans use to configure computer systems, represent
them as rules in a computer, end manipulate them in
whatis cafled the production system manner. ISIS is not
an Expert System. fts methods of reasoning are
dissimitar to the human scheduler. The most common
form of an Expert System is what is cafted a rule-based
system. Knowledge is represented as “if-then”
sentences. if X snd Y are true then | will do Z. The
number of ndes to configure the DEC system in R1 is
curently around two-thousand. The architecture of a
ﬂﬂe~basedsystemisoomposedofw0fkingmn0fy,
which represents the current state of problem solving
and rule memory. The system executes a recognize-act
cycla in which it determines which rules conditions are
true,mensdecuashglqrueandexemxtesiw“thon"
part. The cycle Is then repeated. Working memory
represents the curent state of the problem solving. For
example, In R1, if | need to add another box of memory
and the memory bus is full, then { have to go and add to

the order another cabinet (1 do not know what the other
cabinet is, but | need another cabinet) and  have to add
an extender for the bus and a power supply. This rule
states that when there is no more room in the computer,
it must be extended with a cabinet, power supply, and
bus extender. There are other ndes that then say, well,
if { do not have to add anything efse to this bus then { do
not need that much power. | just need enough power to
supply this particular memory box. {t does not matter
where | place the box. | can place it three feet away due
to some constraints on that particular piece of memory
or the interconnection. One can represent all your
knowledge about problem solving using these if/then -
rules.

QUESTION: Do you have to have prioity requirements
Of 3uUCCessor requirements to know where to place
components?

ANSWER: That is right. if there is some priority order-
ing, that is, there are some orderings on the bus that
are legal or are not legal, there have to be rules that in-
corporate that knowtedge.

QUESTION: It makes a difference on how you use the
data, the data has to be incorporated in a certain way?

ANSWER: What Expert Systems do is provide you with
a theory of: (1) how to represent knowledge as if/then
rutes; and {(2) how to perform problem solving with
those rules. It is a problem solving architecture. You
provide the knowledge. That is the key difference.

QUESTION: How do rule-based systems relate to deci-
ston trees?

ANSWER: A declsion tree Is a static structure. Rutes
conditions define its applicabifity. Each execution of a
rule-based system may result in a different pattem of
rute executions.

QUESTION: Can Industry use these ideas?

ANSWER: Most corporations are going to be bumed
over the naxt five years. You are going to pay a heavy
price in terms of failures in the first five years before you
really succeed. There are a number of reasons: onea is
that Al is not an engineering discipiine; there does not
exist a taxtbook on how to build Expert Systems. You
can leam how to builld Expert Systems only by doing,
you leam by apprenticeship. So a tot of corporations
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are going to spend their first number of years just trying
to build Expert Systems and end up failing because
they do not know enough about it. Now, the obvious
solution is to hire Al people. There are not that many out
there. The number of Al people who are graduating in
any year at the Ph.D. level is probably on the order of
fifteen to twenty. Master's level is probably about the
same because there are probably fewer Master's
degrees in Al than there are Ph.D. degrees.

QUESTION: How can we build Al expertise?

ANSWER: Some companies have successfully started
Al groups, but it has taken time. For example, Digital
Equipment Corporation entered Al in 1978 and has
now built up a sizable group, that is, they may have fifty
or sixty people who they call Al refated people versus
six thousand people who are MIS people. But having
fifty or sixty peoplein Alis alot more than 99.9999% of
the other corporations and they did that by working with
a university; funding research in areas of mutual interest
and working closely with the university to transfer
technology. Other approaches include consulting
groups, hiring Al people, but there are not that many
people out there to hire. :

The other half of the coin is that, “Gee, now | have all
these people doing Al, where is my production level
software that has to run day-in and day-out in the
ofganization to do that task?” There is a big voild out
there. There is no Al production level software. Thereis
a lot of software you can do research with and they are
fun for building toys.

QUESTION: How large is the Al machine market?

ANSWER: | really do not know. it is hard for me to judge
because nobody has said, “Everybody who wants to
buy an Al machine, please stand up.” But for some
reason there are corporations that are putting together
Al machines.

QUESTION: How much training is required to leam Al?

ANSWER: You can take somebody and teach them pro-
duction systems in a week. So figure that before they
really understand i, it will take them three, four, five
months because you have to experience using it in
writing programs. For some people it may not be that
fong, for other people it may take infinite time.

QUESTION: Where can | tearn about Al?

ANSWER: There are two books that have been written,
one by a person named Patrick Winston at MIT call Arti-
ficial Intelfligence written in 1978 1 believe. There is
another book by Nilsson called Principles of Artificial
Intelligence that came out in 1980 and is by Tioga
Press. They give different views of what Adtificial In-
telligence is and you cannot read one without reading
the other to really get the multiple perspectives.

QUESTION: In the factory of the future where Is the
greatest payoff in developing Adtificial Intelligence
systems?

ANSWER: Westinghouse did an ROl on our scheduling
system and it was quite large due to current utilization
of resources. In general, each factory has to be
analyzed separatety.

QUESTION: What do you see in the future in fostering
and helping information systems?

ANSWER: Well, | guess the biggest problem | have with
office information systems is that | do not understand
what they are. Nobody has described to me what oftice
automation4s to any reasonable depth that allows me to
understand what is the purpose of office automation. {
come from an environment where we have something
like three or four PDP-10s and 20s and about ten VAX

. 7-80s and about ten VAX 7-50s, and | do not know how

many PDOP-11s. We have one machine that has fifty
LSI-11s and it is multiprocessor and so there are levels
of power that one worries about. All machines are net-
worked and aknost everyone has a terminal in his/her
office and home. When | think about office automation |
try to relate it to what t do. | can generate documents, |
can run my spell program over it. There are even gram-
mar programs to see whether the grammar is correct. |
can print everything on a laser printer immediately from
my terminal because the Xerox laser printer is hooked
to Ethemet. | can even communicate to computers
across the country and in Europe over the Arpanet.
That is one type of office automation. it means it is a
total integration of your printing facllities, your editing -
tacilities, the access to data bases and communication
with other systems within your company and across the
country. This type of office automation creates as many
problems as it solves and the problem that it creates is
the information glut. Just because we can communicate
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information more does not mean that we can do
anything with the information that we communicate. For
example, we have this bufletin board that is system
wide, every machine has the same butlatin board. Every
time you put a message on the bulletin board it gets
communicated to all the other systems. Every timellog-
in there may be fifteen, twenty, messages on that
butletin board that | have to weed through. § usually hit
the quit button even though there may be an important
message there. ! can get mail from anywhere across
the world almost from people who want to communicate
with me. if | go away for a day, | may come back and find
myself with fifty messages. How do you wade through
that? Just because there is a data base out there that |
know has the information that t want, does not neces-

sarily mean that | can do anything with it. So, with this
information glut there is a real iIssue of bounded ration-
ality. How can we utilize this information within the
bounds of our rationality? We do not reaily know how to
do that. All these office information systems and office
automation do not provide a solution to this problem.
They give us the capability of communicating informa-
tion, but they do not give us the capability for enalyzing
the information. Where Al is going to play a role is in the
representation and analysls of that information so what
you need to know at any given time can be communl-
cated to you.

- - -

Thank you for your attention.
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