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Abstract

In this paper, we investigate the performance improvement by applying flow control to
LonWorks-based network systems which support various communication media together with
interpretable class of systems. To this end, we introduce a circular queue at each node of industrial
network systems usually operated in open loop. Then we utilize the feedback information of the
number of data in a queue, the data arriving interval in a queue and channel error to make the
overall industrial network system in closed loop. We verify the improved performance of the
network systems in view of throughput and fairness measures via the experimental results
conducted in several field situation.
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loop network configuration.
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Begin{control algorithm}

#define : cycle = the data incoming cycle that means
the next data incoming time.

#define © Nq = the next incoming data cycle;

START : Transmit;
Step I' If channel error > admittable error then
begin
calculate cycle;
estimate Nd;
end;
else begin
goto START,
end;
Step 2: determine the control input Ty;
goto Step 3/
Step 3 : If T, < Ny then begin
n=Ng/ Ty
transmit the data n times;
goto Step 4,
end;
else begin
transmit data at 7T, time;
goto Step 4;
end;

Step 4: 1f another input data is coming then begin
ignore the previous estimated value;
goto Step 1,
end;
Return;
end; {control algorithm}
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Table 1. The comparison of fairness, error

rate, and average delay (3 nodes).
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Fig. 9. The comparison of throughput in the
worst operation (4 nodes).
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