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Congestion Control of Packet Communication
Networks by Input Buffer Limits—A Simulation
Study

SIMON S. LAM, SENIOR MEMBER, IEEE, AND Y. C. LUKE LIEN, STUDENT MEMBER, IEEE

Abstract— An experimental study was conducted using a network
simulator to investigate the performance of packet communication
networks as a function of: the network resource capacities (channels,
buffers), the network load (number of virtual channels, virtual channel
loads), protocels (flow control, congestion control, routing), and pro-
tocol parameters (virtual channel window size, input buffer limits).
Performance characteristics are shown and the design of input buffer
limits for network congestion control, virtual channel window size, and
nodal buffer capacity addressed. Network design strategies for the
control of load fluctuations are proposed and discussed.

Index Terms—Buffer management, congestion control, flow con-
trol, input buffer limits, packet switching networks, performance
analysis, resource allocation, store-and-forward networks.
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I. INTRODUCTION

HE OBJECTIVE of a packet communication network

is to reliably deliver packets from their sources to their
destinations within acceptable time delays. Thus, an important
performance measure of a packet network is its throughput
rate in packets delivered per second.

Throughput is generated when individual packets progress
through the network following finite (preferably acyclic) paths.
Packets admitted into the network require the allocation of
different types of resources to progress. The packet buffers at
a network node form one type of resource. There are different
types of buffer resources corresponding to different nodes in
the network. The set of communication channels (usually just
ohe) that transports packets from one node to another node is
another type of resource. There are different types of channel
resources corresponding to different communication links,

To generate a packet’s worth of throughput, the network
must first admit a packet and then allocate to it a set of re-
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