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ABSTRACT

Recently, the fieldbus becomes an indispensable component for many automated systems. In the fieldbus system, real-
time data containing sensor values and control commands has a tendency to rapidly lose its value as time elapses after its
creation. In order to deliver these data in time, the fieldbus network should be designed to have short delay compared to the
maximum allowable delay. Because the communication delay is affected by performance parameters such as target rotation
timer of token passing protocol, it is necessary to select proper parameter settings to satisfy the real-time requirement for
communication delay. This paper presents the timer selection method for Profibus token passing networks using genetic

algorithm (GA) to meet the delay requirements.
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Fig. 3(a) communication delay of high messages from station
1 with reccommended T,
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Fig. 3(b) communication delay of high messages from station
1 with adjusted T,
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Table 1. Comparison of communication delays
calculated by performance model from station 1

with with Improv
recommen | adjusted | ement
ded timer timer ratio
maximum
communication 20,700 17,375 16.1%
delay
average
communication 10,662 8,593 19.4%
delay
standard deviation
communication 3,545 2,626 25.9%
delay

the number of
messages delivered
within the 222 341 53.6%
maximum
allowable delay

Table 2. Comparison of communication delays measured
on experimental testbed from station 1 (bit-time)

with with Improve
recommen | adjusted | ment
ded timer timer ratio
maximum
communication 20,000 15,000 25.0%
delay
average
communication 9,024 8,202 9.1%
delay
standard deviation
communication 3,040 1,820 40.1%
delay

the number cf
messages delivered
within the
maximum
allowable delay

379 432 14.0%




