tions. The benchmarking performance
data was collected by timing one
workstation performing the three
tasks while the background bench-
mark programs were run on 4, 9,
14, and then 19 workstations. Each
of the benchmark programs used a
fixed record length of 80. Different
LAN benchmark programs were
used to simulate background activ-
ity. Performance (timing of tasks)
for one workstation using actual task
activity in the background was com-
pared to performance for one
workstation using the benchmark
programs in the background.
Press presents a BASIC LAN
benchmark program that opens a
file and then processes a loop which
writes one record, reads the record
and displays the cumulative mean
and variance of the times between
transactions. This reading and writ-
ing of a record is designed to repre-
sent constant network  activity—
CONSTANT-A. CONSTANT-B is
a modification of the constant activ-
ity program that opens a file, writes
a record, closes the file, and then
executes a loop which opens the
file, reads the record, writes the
record, and then closes the file.
Another  modification, CON-
STANT-C is developed to more
accurately represent constant net-
work activity (input and output) on
the network. This program opens a
file, writes ten records, and closes
the file. A loop is then processed
which opens the file, randomly
reads a record, randomly writes a
record, and then closes a file.
Press also presents an intermittent
activity program with the time be-
tween transactions distributed nor-
mally—NORMAL-A. A modified
version of the program, NORMAL-
B, opens a file, writes 10 records,
and closes the file. The program
then loops to process an open file,
randomly read a record, randomly
write the record, and close the file.
Actual Performance: Before any of
the background programs were
run, a single workstation took 20.7
seconds to complete the scenario—
13.30 seconds to load WordPerfect
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from the server, 2.90 seconds to
load a 50K file from the server, and
4.50 seconds to save the 50K file on
the server. As the number of work-
stations in the background per-
forming the scenario increased, the
time to complete the scenario in-
creased at a nonlinear rate. Nor-
malizing the total time to complete
the scenario to one workstation
with 4, 9, 14, and 19 background
stations all performing the same
tasks as the timing station, it took 4,
9, 15, and 23 times as long, respec-
tively, as a single workstation to
complete the scenario.

Benchmark  Performance:  The
three constant network activity and
two intermittent activity (normal)
benchmark programs were exe-
cuted on 4, 9, 14, and 19 back-
ground stations while one timing
workstation accomplished the sce-
nario. CONSTANT-A, since it did
not open and close the file, did not
compare well to the actual perfor-
mance for different numbers of
background workstations. For all
combinations the timing was the
same as one workstation perform-
ing the scenario. The CON-
STANT-B and CONSTANT-C
programs for 4, 9, 14, and 19 back-
ground workstations took 3, 6, 9,
and 12 times and 4, 7, 11, and 14
times as long as a single workstation
to complete the scenario, respec-
tively. The NORMAL-A and
NORMAL-B benchmark programs
took 4, 8, 12, and 16 times and 4, 7,
10, and 14 umes as long as one
workstation to complete the sce-
nario for 4, 9, 14, and 19 back-
ground workstations, respectively.
While none of the benchmarking
programs exactly duplicated the
actual performance, ‘some per-
formed quite well for both individ-
ual tasks and the total scenario. The
task of loading WordPerfect
seemed to be the most difficult task
for the background programs to
represent, while they appeared to
more closely simulate the file load-
ing and saving activities.

Based on the results, the bench-
mark programs presented by Press
generally did a good job of simulat-
ing background activity. For the
configuration and the scenario
used, Press's intermittent activity
program best simulated actual
background activity. While the
LAN configuration used in the test
is minimal, subsequent analyses
have been conducted on different
LANs utilizing performance en-
hanced server and client configura-
tions. With expected performance
increase, the background programs
continue to simulate network ac-
tivity adequately, especially for
smaller configurations. (Tables of
benchmark performance are avail-
able upon request.)

Timothy Paul Cronan
David E. Douglas
University of Arkansas
Peggy L. Luster
Bradley University

MORE ERROR-
DETECTING
DECIMAL DIGITS

agner and Putter [22]

and follow-ups by

Maurer [15] and Pez-

zulo [19] presented a

number of very inter-

esting and useful ideas
for providing error detection with
decimal digits for use with numbers
such as credit card numbers, that
are often manually transcribed. 1
would like to expand on the idea
presented by Pezzulo, who sug-
gested choosing as self-checking
numbers multiples-of 13. Let us
consider using multiples of a prime
number in general. 1 will show how
to append check digits to an exist-
ing number to get a multiple of a
given prime. Encoding and error-
detection algorithms can be imple-
mented easily using ordinary arith-
metic, and a method for doing this
with very large numbers is in-
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