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Restrictions The topological design of a computer/communication network depends on three main
considerations - investment and operating cost, transmission delays, and network reliability. Design models
that explicitly account for all three criteria are complex optimization problems that can be solved only by
heuristic methods. In this paper, we propose a design model that uses hop constraints to control delays and
improve reliability. The hop constraints specify an upper limit on the number of channels over which messages
can be transmitted. Reducing the number of hops decreases the average message delay and increases the
number of alternate transmission routes; this improvement in network performance is, of course, accompanied
by an increase in the total cost of the communication system. To study this tradeoG, we develop a Lagrangian
relaxation-based algorithm to identify cost-minimizing network designs that satisfy all internode traGic
requirements and hop restrictions. By systematically varying the hop restrictions, this method generates
alternative configurations with diGerent cost, delay, and reliability characteristics. Our model, thus, serves as a
valuable decision support tool which the network designer can use to assess the cost impact of diGerent
performance specifications, and select a design that achieves the proper balance between conflicting
objectives. We report results for extensive computational tests of the algorithm using several randomly
generated test problems. Our results demonstrate that, even for relatively large problems, the method identifies
good heuristic solutions and tight lower bounds that confirm the near-optimality of the selected designs. Using
a 25-node example, we illustrate how the model can be used to evaluate the cost versus performance tradeoG.
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