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A COMPARISCHN CF ALTERNATIVE REMCTE ACCESS COMPUTER SYSTEMS
AND A CLOSER ILOOK AT AVAIIABLE SYSTEMS
by
Eddy L. LaDue}/

Today I would like to outline what I see as the alternative systems of
remote accessing computers presently available, discuss what I see as the
advantages and disadvantages of each and then outline some of the guestions
or unknowms about remote access systems that I believe need careful consid-
eration and evaluation by sgricultural economists.

Available Remobe Accessging Systems

There are presently three remote accessing systems that could bhe used.
These include (1) teletype, (2) touch-tone telephone, and (3) mail-in with
bateh processing, You might question inclusion of mall-in in this group in
that it does not require a time sharing compuber or allow interactive com-
puting. However, it does allow use of the computer from remote locations
and provides most of the user characteristics necessary for extension gppli-
cation, Thus, it is clearly an alternative te the beletype and touch-tone
telephone. Although I am sure that most of you are familiar with these
systems, I will describe each briefly to be sure we are all on the same
focting.

Teletype. The telebype system uses a portable teletype unit which is
essentially s typewriter with some speclal keys that can be controlled by
both the operator using the system and the computer. The unit is connected
to the telephone line elther directly or via a coupling that the telephone
receiver fits into. Messages are transferred between the teletype unit and
the computer over the regular phone line. Using this system the operator
types the data in and they are printed on a roll of paper and transmitted to
the computer. Use of a unit with a paper tape device allows data for larger
problems to be entered without being connected to the computer during the
typing operation. The results or rebturn messages are immediztely sent back
over the phone line to the teletype unit vhich prints the answers on the roll
of paper.

A nmumber of Agriculbural FEconomics departments have made limited use of
teletype units in thelr states. This often involves use of & progrem or two
by state Extension personnel either on campus or at a few selected locations
within the state. There is presently only one teletype network available
through the university and extension system. This is the Computerized Man-
agement Network (CMN) being developed at Virginia Polytechnic Institute (VPI)
with support of the Federal Extension Service., Programs used sn the Michigan
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Stgte touch-tone telephone systems can be accessed using teletype. However,
this just replaces the telephone with & teletype and does not take advanbage
of some of the peositive attributes of the feletype unit. The University of
Minnesoba also has a few programs which can be accessed by telebype from other
states. There are, of course, a number of network systems meintained by, and
available from, business firms or speclalized consulbtant firms. The main
problem with these systems is the limited number of programs applicable o
agriculture whilch are available on them.

The primeary advantages attributed to a teletype'system are:

1. Immediste turn-around - as soon as the problem has been entered
the computer calculates the answer and prints it out.

2. Allows interactive computing ~ an operator can put in a problem,
get back an answer, snd then change the input data to evaluate
the effects of glightly different alfernatives; for exemple,

8 different size machine, different feed price or more cows.

3. Will handle relatively large amounts of data - not as much ag
cen be handled within a practicel time span with batch
processing, but more than can be handled with a touch-tone
telephone.

4. Hard copy of results - printed out by machine.

The primary disadvantage attributed to this system is the cost. The
rental cost of teletype machines, though going down, is still $60 to $300
per month per wnit, In addition, a telephone call, usually at least 10 to
20 minutes long and usually long distance, must be made each time the system
is used. A higher level of user capability may be required for a teletype
system than with either of the other sysbems. This, however, depends on the
deslgn of the system. T can see no basic reason vwhy this would necessarily
be true.

Another potential disadvantage from a teaching perspective is the fact
that only a limited number (two or three) people can view operation of a
teletype unit at one time, This severely limits the use of this system in
group training sessions compared to a touch~tone unit where output can be
magnified for a group of almost any size. This problem may be at least par-
tially solved by the use of Cathode Ray Terminal units {CRT'!s) where the
output is shown on a screen much like a television picture and a hard copy
similar to a thermofax copy is generated for that portion of the output
gselected by the user. However, reasonably priced operationable Cathcode Ray
Terminals are still in the development process.

Touch-tone telephone. The fouch-tone system uses an ordinary l2-tone
touch~tone telephone with a one-way spesker and usually a card dialer.
Information is transmitted over normal telephone lines. Daba is entered by
the user, according to a pre-specified format, in the same way that a
telaphone number is disled. Results and messages are converted to 2 spoken
volce by a computer audic vesponse unit and returned to the user over the
speaker,




This system has been developed primarily at Michigan State University
(MSU). Their Telplan network system is the only touch-tone telephone system
in operation in the agricultural field. They have phone installations
locgted in a large number of their county and district agent offices. A
number of other states are using this network on some sort of limited or
trial basis.

Like the teletype system, the Touch-tone telephone system has the
advantages of essgsentially immediate turn-around and interactive computing.
From the users point of view this system handles a Jjob in spproximately the
same way thabt the teletype system does. A further advantage at least compared
to the teletype system, is its rather mcdest cost. Compared to the tele-
type's $60 - $300 monthly cost, the telephone system has an installment
charge in the range of $15 - $75 and a monthly charge of $5 - $20. Telephone
and computer charges sre usually assumed to be slightly higher for the touch-
tone telephone system than with a teletype system, but there is little real
data to indicate the real megnitude of this difference. IExtension workers
have generally assumed that the extra telephone and computer charges are
more than offset by the lower monthly rental fee for the touch-tone tele-
phone ag compared to the teletype. Albhough this indicates a lower total
cogt for & touch-tone gystem, it is still & large enough expense to repre-
sent a major cest in a county extension budget.

On the negative gide, the touch-tone system is more limited in both
type and quantity of input and cubput. Only numerical data can be entered
and, at lesst in its present form, only numerical dsta can be received from
the computer. All dats must be transcribed from the speaker. Because of
the errors that can occur in the transcription process, allowsnce must be
made for double checking all output. This process limits the quantity of
data that can be handled by this system. Although this may not be a seriocus
limitation for many problems, it doas limit the usefulness of the touch-
tone network for a total management informabion system which ineludes infor-
mation retrieval.

Mail-in., A mail-in remote access system is likely the easiest for most
pecple to understand and the easiest to develop. This involves mailing the
completed input forms to a compuber center where the data is typed on caxds,
batch processed on the local computer and the results mailed back to the
user. Depending on the design of the system, a computer center staff may
review the input for completeness and reasonableness before punching and
review the output for consistency and reasonableness before mailing. There
are aslready a mmber of uses of this type of system. Electronice accounting
and DHIA are examples.

Most applicationsg of the meil-in system approach for other than record
keeping systems have been on a rather ad hoc basis; a program, or a few
prograns, are developed and made available to the people within one state
or region. There is presently no system developed where a large number of
problem oriented management programs are made available to a state or group
of states on a continuing formal basis.

A mail-in system will handle large amounts of data. A program of



practically any size can be run and the output malled to the user with littls
more effort, except computer time, than would be required for a small program.
Further, it can handle this data relatively inexpensively. The compubter costs
and data transmission costs of a mail-in system are lower than with either of
the obher two systems we have dlscussed. This makes this system easily the
least costly in terms of costs directly incurred by users in the field, How-
ever, evaluating the system in terms of these costs fails to recognize the
overhead costs incurred by maintaining a clerieal and programming staff at
the computer center to handle programs on & dally basis. Somecne should be
ready te process all problems as soon as they arrive at the center. In
addition to the cost of supporting this staff is the continuing personnel
problem of maintaining the staff itself, particularly for this type of a
staff where the work load can be sxpected to be uneven, meking efficient
staffing difficult, and a fast turn-around on jobs (problems) submitted is

a necessity.

A gecond disadvantage of the mail-in system is slow turn-around on jobs.
You have to wait for the mails going both ways and it takes some time, even
for an efficient staff to process data sent in. FEven under excellent condi-
tions turn-around time would be three to five working days.

The third disadvantage 1g the essgential exclusion of interactive com-
puting, When 2 user sends in data for a problem he must anticipate all
potential alternatives he wants to consider. Unless he wants to work with
the gsystem for weeks, he will not be able to put in a set of data, get back
the results and then ask a series of "if...then" guestlons by repeatedly
msking marginal changes in the input after reviewing the previous outputb.
Lack of this fegture can be a serious handicap. In many cases the best
solution to a problem 1s suggested by reviewing the unsatisfactory results
generated from evaluating the planned course of acticn. For example, in
considering whether or not to buy a particular machine, the program might
show it to be a very unprofitable investment and that a much larger acreage
would be required to break even. This might suggest (or reinforce the
county agent's suggestion) that a smaller machine would possibly be more
profitable, Interactive compubing may also help a person determine how
risky a particular alternative is., By meking successive runs with different
price, production and technical coefficient assumptions many important
characterisities of a particular management alternative can be ascertained.

gggortant Unknowns or Questions

There are a number of important unknowns or questions about remote
access compubing which need to be answered by any institution congidering
adoption or development of such a system, Some of these are administrative
level guestions while others are much more operational or procedural.
However, they are all important., I do not pretend to have all the answers
but I will discuss some of the ilssues relevant to the questions raiszed.

Adopt and Adapt - or Develop. A major question facing many institutions
who have decided that they want to do something in this field is whether %o
become a user of a network system developed by some other state, and adopt
some programs, adapt others and develop a few new ones, or to develcp a~com-




plete new system for thelr state or region. A number of factors influence
this decision. The most important of these is cost. Development of computer
progrems and a computer network system and maintenance of that system is a
very costly procesg. This factor alone appears to be of sufficlent magnitude
to allow us to say that it makes little economic sense for all states, or even
wnst states, to develop their owm systems. Develgpment of & large number of
gystems would involve & tremendous duplication of toth program development
and system maintenance costs. In my opinion efficient use of public funds
dictates that most sgtates adopt a system developed by another state or at
least cooperate with a group of other states in developing a system for their
use.

Now, when I say this, these invelved in developing systems at their own
institutions will agree very vigorously, They have immediate visions of thelr
professional star rising and of money flowing inte their institution., However,
I think there are some factors that they will have to come to grips with if
others are to use their system. These include:

1. The adaptabllity of programs. There are some programs in any
state's program file that another stabe cannot or will not
use. This means that provision must be made for modification
and addition of programs. This has been handled guite well
by most systems presently in operation. Bub, it also means
that the system is not worth nearly ag much to another state
as it cost the developer to put together.

2. gtate imege and control, Extension workers in most states
will believe that it is worth scmething to have a system
they can call their own and have complete control over.
Tnvolved with this is the assumption on the part of meny
institutions that they can do a helter job than has been
dene by others.

3. Research application, Many of the programs developed have at
least applied research application. If in using another
state's remote ascceszsg system s stabe is excluded from using
the program on their own computer on a batch processing
basis, they are giving up a significant product that they
would, have if they developed their own system. The only
policy that makes any real sense to me in this regard is to
have free exchange of programs between all land grant insgti-
tutions. This has to provide the greatest return to public
funds., Althocugh the better funded wniversities have less
t0o gain from this type of system, they do gain. This system
also has the copyright problem of rnot foreing recognition
of others work, but this is true of most of the other work
we do end this should not be used as an excuse to protect
fiefdcns.

gervice or Educabtion. Connected with the problem of whether to adopt or
develop is the question of whether providing mansgement programs via remote
access computing really provides service or education. The service element




ig certainly there. It would be hard to argue that analyzing an individual
farmer's specific prohlem does not have a large service ccmponent. The real
question is how important is, or could be, the educational ccmponent. This is
not a new problem. The same dquestion is invelved in the development and
operation of electronic farm accounting systems., There is a good deal of
individual congulting done by many Agricultural College Departments now. It
may be that we should not be so timid on this lssue and recognize that good
education reguires a significant amount of individual consulting. And, that
with the renewed sociel emphagis on people we should lock at it as helping
people in & mogt direct way., Ovr, we might recognize that being relevant to
the problems of modern agriculture requires working with individual situstions
and that this provides an efficient way for the Extension service to help
those top farmers that the Extension service has felt Increasingly less able
to help.

On the other hand, it may be that we should be supporting this type of
gystem only if it will be used in ways that could be identified as primarily
educational. The problems with this sort of pure approach are determining
where educabion stops and service begins aand determining whether the educa-
tional preduct is great enough to make this the best use of Extension re-
gources., In my own view, I lean towards the latter approach of emphasizing
the educational uses, but, at least, the presence of an important service
component provides sufficlent justification for charging farmers at least
some portion, and maybe all, of the costs of using the remote accessg sysiem,

Rezl Tmportance of Turn-Around Time. In choosing among the different
avallable systems there are a number of factors that could e important. One
is the real importance of speed in turn-around. How important is it, really,
to provide the immediate turn-around that the teletype and touch-tone systems
offer. When one looks at it analytically you see that relatively few manage-
ment decisions need to be made within less than a weeks time. With any sort
of planning a% all, the delay of a week or two to get the computer results
should not cause problems., Even further, one can say that because of the
large investment involved in many management decisions, such as tuying a
tractor or barn, the decision maker should not force himself to wmake the de-
cislon in one day and that he should be willing to wait a few days for any
information that might help him make a materially better decizion.

However, we all procrastinate in our decislion making., Farmers are no
exception. When a farmer comes to the Extension agent for assistance he wants
it now and not next week, Thus, both farmers and agents place a high priority
on fast turn-around. And, this does not represent mere expediency or acqui-
escence to farmers' desires on the agents part. There is a rule in education
that the most effective teaching can be accomplished when the student is
vitally interested in the subject at hand. Some have called this the teach-
able moment. VWhen the former comes in with a burning question he may be much
more receptive to ideas presented at that time than if he has to wait for
three days to a week to get them.

Tuportance of Interactive Computing. The real importance of interactive
computing must also be evaluated, Although it is easy to see that superior
alternatives may be suggested by the solution to an Initial alternstive, it
is not clear to what degree these alternative solutions could be anticipated




by a farmer and/or agent if they were encouraged to try to do so. TFor example,
a Tarmer with a small grain acreage abttempting to evaluate the alternative of
buying a combine rather than custom hiring might realize that a change in the
custon rate or a significant misestimation of harvest losses with custom hire
could change the result. He might, then, get all three alternatives analyzed.
However, whether he would also meke an analysis assuming a different size
(smaller) machine, before he saw how unprofitable the machine he was planning
to purchase was, is more debatable.

Tt is also possible that interactive computing mey provide a more teach-
able environment. That is, if a farmer gets a compubter answer to his guestion
or concerns ag they arise it may be possible for an sgent to convince him of
an Important point, a result which might otherwise be impossible. There nay
be a gain from being able to involve the farmer, the agent and the computer
in the teaching process.

Cost Differences. Pogsibly the most important factor influencing any
choice of the alternative systems is cost. As I was reviewing the various
systems I pointed out that there were known differences in certain costs, such
as the remote accessing hardware. There are also other costs such as computer
time, telephone costs and maintenance of a computer center staff to handle
mail-in data for which we have no real estimate of the costs.

The general agsumption of most people who know scmething about the avail-
able systems but are not vitally involved with any speclific one is that the
teletype system is most expensive, the mail-in system least expensive and the
touch~tone phone system somewhere in between. There is, however, no comparable
data to indicate whether this is true or not; and, if it is true, to indicate
what the real magnitude of this difference is.

The relative magnitude of different types of cost is also important.
Eeonomic theory tells us that we may operate quite differently with a low
overhead - high varisble cost system than with a high overhead system. The
costs involved with getting into and out of business are much lower when you
adopt an ongoing system which charges totally on the basis of usage.

Free or Fee, An issue which mugt be dealt with in evaluating the cogt of
maintaining & remote access system is whether a fee is to be charged. E=Extension
has historically offered its services free of charge so that even the poorest
covld afford them. Farmers have become uged to thls method of operation. How-
ever, as I mentioned earlier, I think the service component involved in these
systems fully warrants the impogition of & fee. We have been charging a nominel
fee for some workshops, publications and electronic farm accounting so that
farmers are getting used to the idea. Purdue has been charging $8 per use for
some of their programs. There also tends to be some feeling that things are
going to be worth what they cost. I noticed in the Wall Street Journal a few
days ago that Doane's has 15 customers for their comprehensive computer analysis
at a cost of up to $3,000.

What we need is an estimate of the effective demand for thig type of
service, This includes not only guestions of how meny times farmers would use
the gystems given some reasonable pricing schedule but also to what degree
would they use the results generated by the computer in their management decdi-
gions. If a computer analysis is a status symbol rather than a menagement




aid, we are not accomplishing much for the money and effort expended.

Agent Training. If it is declded that one of the remote access systems
will be used in a state or region, one activity that must receive top prior-
ity is agent training. If agents are to meke intelligent use of the system
they must be thoroughly trained in how to physically operate the system, what
is in each of the programs {including assumptions and constants) and how to
use the programs. I have heard statements made that people could be trained
to use this or that remote access gysbem in 30 minutes or an hour. ALl that
is taught in that period of time, of course, is how to get connected to the
computer, how to access a parbiculay program, how to input data and how to
recelve data. To call this agent training is like a father teaching his
daughter how to start the car, how tc put it in gear, how fo press on the
sccelerator to go and how to apply on the brakes to stop, and then saying he
had taught her to drive. Many fathers wish that is all there was to it!

The Cornell Study

As T went through this list of unknowns or questions, and I am sure it
is not an exhaustive list, I am sure you noticed that I did not answer many
of them. The reason for that is that I do not believe that the answers are
known. I am sure that you will all be happy o hesr that Cornell has a study
just getting started that is aimed at providing some hard data on a number of
the guestions raised. Our hope is that becsuse we do not have a vested inter-
est in any of the systems presently available we will be able to conduct an
unblased comparative analysis of these systems. The universities that have
been involved in developing these systems have been required to force their
system out into their countles to test the feasibiliby and operationality cf
the remote access system developed. Thus, I feel that we can make an analysis
that none of them can make.

Many univergities are presently trying to decide what, if anything, they
should do in this field. It is my opinion that at this time we do not have
sufficient hard economic data to make a good decision on whether such a system
should be offered and, if a system should be offered, which system should be
used. We hope to provide data to assist in this decision process.

We are planning to divide a selected sample of our agents into three
groups. One group will use the telebype system, one the touch-tone telephene
system and the third a meil-in system. After all have used their system for
some time, the mail-in system will be made available to all agents to provide
a base for comparison., The agents will use the system on both an individual
consulting and a teaching situation basis. We (State Extension persomnel) will
develop the materials and outline for the teaching situation workshops. By
having the agents and the remote system operator keep detailed records, and
possibly supplementing this with a survey, we hope to provide some comparable
data on:

1. Costs.

2. Usefulness in educabion.




3. Tmportance of turn~around time and
interactive computing.

4, Demand.
5. Actual use in management decigions.
6. Agent response.

7. Effect on agent efficlency.




