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Abstract

It is important to analyze congestion phenomena in computer communication systems in
order to have a full and effective utilization of computer resources. In this paper, we analyze
an end-to-end flow control with external discouraged arrivals in place of conventional external
constant arrivals, using a queueing network theory. External discouraged arrivals imply that
external messages are transmitted at a rate in proportion to the number of external messages,
so that consideration of external discouraged arrivals improves the character of an end-to-end
flow control such as congestion, blocking probability, inhomogeneous external traffic density,
number of stages, per cent improvement and control parameter. Furthermore, we find that
character of external messages is improved to a much greater extent than that of link
messages.
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Fig. 4-22 Congestion vs. blocking probability: effect of the number
of stages and control parameter on performance

Table 1. Typical control parameter N

Method 1 Cc<0.5 {‘ Method II Pp<0.4
M Constant Discouraged | Constant ‘x Discouraged
3 2 4 4 | 2 (6)
6 4 7 i 4 (6)
9 5 9 9 | 5 (9)
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