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large enough to allow us to install the actual plant
devices that would be inputting and outputting to and
from the computers. It allowed us to have an operating,
simulated and debugged system available for many
months. This afforded us ample opportunity for training
on both an informal and formal basis. Very often opera-
tors and engineers would drop in on their way home
from the plant to talk about a problem they had and
they would ask whether the computer could help out.
It became the major impetus in planning future areas
for the system expansion. We encouraged them to work
through their problems; to write out the equations they
would use to, say, calculate a yield by hand. Then, it
was an easy matter to review this and plan to programm
it as it best could be scheduled. In this way, along with
our own foreseen expansions, the next few years for the
computer were planned and the team knew that it was
concerned with a dynamic system concept, rather than
one that would become a boring routine day-to-day
task of watching a computer doing its job.

In retrospect, we can say that the earlier a computer
project team enters the process project work, the easier
it will' be to coordinate the efforts of all concerned to
avoid errors, corrections and duplications. This is es-
pecially true when a engineering contractor is involved.
Contrary to their usual claims, maybe only one or two
ever have had any direct involvement in working in
detail on a process computer project. Constant com-
munication at the lowest working levels is required to
make certain that the detailed engineering reflects the
computer system requirements.

The main difficulty working with the systems con-
sultant was primarily in the beginning when his pro-
ject management was in one location and the people
doing the actual work were in another 1500 miles away.
In addition, the turnover of personnel in the consulting
company was an undesirable feature. One of the strong-
est requirements for successful implementation is con-
tinuity of personnel. Having to meet new faces each
time there was a corporate upheaval or change meant
that we had to teach and train a continuous stream of
strange people. In the programming area this is a parti-
cular hardship because of the time it takes one pro-
grammer to understand what his predecessor had done
and then build on it.

It must be understood that such a consultant’s main
product is his time. In our case he also offered hardware
and standard lab chromatograph software package.
Therefore, the unconscious tendency is to drag out the
time on a contract that is paid by the hour. Of course,
on the chromatograph computer system this was a
lump-sum type and it was not a matter here of milking
the budget. Rather, it was the completion on time to
provide that facility to the analytical laboratory
chemists.

Also in retrospect, we can say that the computer team
must have a very early contact with the instrumentation

165

engineers. An experienced computer hardware man will
provide an extremely valuable liaison in making certain
that the choice of sensors, their installation, noise, signal
level and characteristic, cabling, and all of the problems
involved in the physical installation are recognized early
enough where the answers are available at a point in
project time that errors are avoided. This leads into
working with the applicable equipment suppliers and
we found ourselves on that firing line early and often.
We had to visit factories, inspect performances and work
very closely with these vendors so that the normal
course with the contractor’s and Geigy’s own engineers,
also interfacing with the suppliers, was worthwhile and
yielded the necessary answers.

To most fully utilize the complete facilities we had
at the research institute, we planned to run some of
the contractual acceptance tests there. Because of the
plant delays, instrumentation was not available. We had
the space and the equipment, so we negotiated to de-
monstrate the initial acceptance phase there. We point
out that this aspect is one of the most important in
insuring a successful system in time. This has been
recognized also by the Instrument Society of America
and they have a current project in subcommittee work-
ing on a recommende practice covering computer system
factory tests. In addition, we would recommend that
equal emphasis be given in the pre-contract time to
formulating a mutually fair and reasonable on-site test,
also. Do not try to achieve this after the contract has
been signed and it was omitted. There is nothing quite
as strong as an unsigned contract for bargaining pur-
poses. To paraphrase, the roadway to unsuccessful and
unhappy computer projects is paved with good inten-
tions that never were brought up for discussion!

Implementation at Delivery

As mentioned, the research institute concept was to
enable us to profitably use the time in getting as much
done as possible before the plant site was ready. This
entailed programming, debugging, development, check-
ing process chromatographs and setting into operation
lab ¢Lc’s. Having the time ... and luck ... to accom-
plish this also meant that we had a natural training site
for all plant personnel working with the computer. To
provide a dynamic environmental situation where, for
example, inputs and outputs could be changed through-
out their expected ranges, we specified and purchased
signal simulators for analog inputs, digital inputs, digital
outputs and pulse inputs. This enabled us to check pro-
gramming ramifications for undesirable interactions.
Troubleshooting and correcting in this fashion and to
this degree of completeness meant that we identified
many of the possible problem sources. The, when we
moved to site, we had a handle on these and could
readily track down new, other and/or different symp-
toms causing computer system failures.
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The conclusion of the project is represented by the
documentation and the success of the latter stages
squarely reflects the thought and effort put into this
all-important aspect.

The overall control of such an endeavor must be cen-

tral with the one man who serves as the focal liaison
for the computer project team and who has the res-
ponsibility to steer the project through the often rough
waters of the job duration. This is the project manager.
His art is seen in his ability to work together with all
parties concerned, delegate responsibilities and then
enforce their reasonable attainment. He must be a
negotiator (horse trader) par excellence with the in-
tuitive ability to know when to give and when to
press for an advantage.

Each company must develop that degree of dispas-
sionate objectivity to be able to evaluate their own
in-house capabilities and, thereby, know when they
must call in outside help.

In a lighter vein, we recommend that the team
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start out with established goals

keep it defineably simple

keep it discrete

use past experiences as a guide not as a rule
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commit to continuing education

keep the project dynamic

and, good luck!
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