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Abstract: Bach vear electronic computers become more sophis-
:ticntefl, aicl the programs they moust process become more com
glex. Beeause of this, dependence of those in computing on the
ill and experience of operators is increastng.

At the same time, selection and training of qualified operators
grows more difficult. T'o meet the need for a quick, aceurate, uni-
form operator test and training aid, the authors have developed
Corns (Console Uperator Proficiency Dxamination}, outlined be-
low. While this examination is programmed specifically for the
“IBM 705 Model II with two Tape Record Coordinators, simitar
programs could be developed for other computers.

Introduction

There was a time, not very long ago, when a qualified
:compx,n,er console operator needed few skills bevond those
cmvolving the manipulation of a few buttons. That time is
sone, With it has gone the old ease with which operators
gould be trained and then proficiency testod.

Today, compuier installations are vastly more complex
qand costly than they were seven years ago, and the pro-
smrams they process are more sophisticated and ditfieult to
Crun. Programmers no longer can be expected to have suffi-
‘gient technical knowledge to make unaided diagnoses of all
eonditions that arise during program testing and debug-
“ging; nor ean they be “on call” to trouble-shoot stoppages
“during normal “three shift” operation.

The natural result is a growing reliance on the operator
lor teehnical assistance. This means an increasingly high
sstandard for the operator, whose repertoire of skills must
‘inelude a general knowledge of programming and a natural
“feeling” for the eomputer and its potential. -

An obvious corollary of newer, higher standards is
‘grester difficulty in recruiting and training. The answer to
‘this problem lies in developing aceurafe training aids and
tests of operatars. The major difficulties are two-fold—
whether lhe subjects are trainees or applicants claiming
Lexperience:

. (1) Development of u test which is comprehensive, aceu-
ctate and uniform. (The problems here ave those standard
iwith any achievement test.)

< (2) Minimization of computer time required for the
iest. (The latter is increasingly critical as computers be-
‘eome more expensive and machine time consequently more
svaluable.)

The authors feel that the test outlined below, which
doubles as a training aid, answers both these difficulties.
; The test has been administered to several senior staff mem-

* Clopies of the COPI test program, including instructions and
“tard deck, may be obtained by writing the authors <% The Com-
puter Usage Company, Inc., 18 East 41st Street, New York 17,
INLY,

hers of the authors’ company, as well ag to others, and
has proved extremely accurate as a measure of 705 console
operating abilily. Approximately one and one-hiall hours
of machine time are required for the test; this is felt by
the authors to be the practical minimum for a comprehen-
sive operator test.

Although this program was developed specifically for
the IBM 705 Model IT with two Tape Record Coordinators
(T'RC's), similar programs could be developed for other
computers.

Approach

The test is designed to achieve two alms: first, to deter-
mine the level of proficicney of an experienced 1BM 703
operator; and second, to serve as a teaching and evaluating
aid in the training of new personnel.

The basic idea is simple. The individual is given a pro-
gram deek and a set, of instructions, and is told “ron it.”
The program itsclf actz as the examiner, asking questions
of the applicant and determining his level of proficiency.

Because the fest is relatively complex and asks the
applicant (o lake the appropriate actions required in
virtually all operating counditions, it should be admin-
istered to an inexperienced operator only under the super-
vision of a skilled operator serving as a proctor. The pres-
ence of a proctor is valuable under any circumstances in
securing the most realistic evaluation possible of an applhi-
cant’s skall and potential.

Although the test should not prove overly frustrating to
a relatively inexperienced operator, it is written so that
even the most skilled operator will find portions challeng-
ing and interesting.

Core is composed of three parts, which may be used
independently. These are in inereasing order of difficulty.

PHASE I (Ten test situations)
PHASE II (Twelve test situations)
PHASE III (Eleven test situations)

Phase T requires the execution of simple input-output
cormmands and elementary stering and displaying in re-
gponse to typewriter divections.

Phase TT requires a respouse to more sophisticated input-
output commands, as well as storing and displaying. It
also tests a knowledge of the function and location of the
various indicators and registers of the 705.

Phase 111 contains a program which deliberately causes
eleven different error conditions, each of which the console
operator must identify and act upon. There are, for ex-
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ample, tape buffer overflows, invalid instruetions, redun-
dancies, and timed loops.

Numerieal scoring has not been applied to the examina-
{ion. An analysis of {he printer scoring (which is auto-
matically produced at the end of each phase) plus the
opinion of the proetor observing the examinee yicld a
realistic appraisal of the examinee’s skill and experience.

Average running times {or the examination are:

Phase I —15 minutes

Phase IT —320 minutes

Phase [11--30-45 minutes contingent upan the number of re-
starts allowed by the proctor.

PPhases

At the start of each test within Phases [ and 11, a type-
writer message appears, containing the number of the test
within the phase, and a description of the aection to he
taken by the console operator.

After completion of the las( fest within a phase, the
typewriter indicates the numbers of thoze tests within the
phase that were incorreetly executed.

For Phase 111, the console operator is provided with a
chart deseribing fourteen possible error conditions. When
an error is detected by the operator (i.c, the machine
“hangs up” because of program, machine or input error),
he must analyze the situation and then find the corre-
sponding error diagnosis on the chart provided.

‘The error is identified on the crror chart by a code letter.
The operator is instructed to place this code letter in a
designated memory location and to follow additional in-
struetions. He then is graded automatically on his ability
both to identify the error and to follow the instructions
relative to that error.

Following the last test of Phase 111, a typewriter sum-
mary of the operator’s actions appears. Tf the operator has
correctly diagnosed an ervor, placed the proper code in
memory, and followed the required instructions, the sum-
mary shows “correct.” If the diagnosis of the error was
correct but the execution of the respective instructions was
incorreet, the summary shows “correct” diagnosis but
“incorrect” action. In all cases the summary indicates the
correct ervor eode identification.

Examples of the error conditions programmed in Phase
T include:

Attermipd to do an input-output instruction on a unit that ean
never exeeute this instruction,

A tape record Jarger than buffer size i rend or writlen.

Twop caused by u tape unit that is on-line but is not in ready
mtatus.

Maehine chierk caused by o redundaney in Memory,

Conclusion

The frequency of machine or DIOrem errors oecurring
during normal production and testing is small, The abilities
of an operator eannot be determined asecurately by watch-
ing him at the console for a short, period of thne, por can
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he be properly trained to handle vivious tvpes of “stop-
pages” without having previeusly expevienced them. The
Corw program will, within a relatively short period of
time, cause the operator o tuke various actions, These
A frequent necirrenee—.
-~ ravity,

range from displaving memory
to correcting internal pavity errors

The cost of one and one-half howrs of machine time ig
negligible compared to the cost of repeating o sories of pro-
duction raus, ov recreaiing a lape file because of errops
sused by an unskilled operator,

{CONTINUED FROM PAGE 6560)

was obtained for vesults from the two methods. Computing
time for a 200-minute sample varied from 25 to 50 minutes,
depending on the tratfic density. About 300 words were
required for the system representation and the program
fitled the remainder of the 2,000-word drum.

In both of the examples considered, the limitations on
space foreced the use of programming methods that reduced
the effective computing speeds. The method chosen to
represent each system was not such a compromise, how-
ever; In each model it was the method of choice from
considerations of both space and computing speed.

Whether or not event-sequencing would have inereased
the speed of the air traffic model is not known: there was
no space available for any additional programming. Event-
sequencing is used routinely in the graphical analog of
the air traflic system: successive time-increments vary
with the intervals between successive nounlinearities in
system behavior. In fact, it is feasible to use simulta-
neously different time-increments in different parts of
the system. Some less sophisticated version of thiz pracess
would probably have helped the computer model, al least
at the lighter traffic densities. At heavier densities, as i
the package-handling model, the noulinear “events” are
so frequent that event-sequencing would be almost indis-
tinguishable from the “clock” sequencing used i bhoth
models.
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