Chapter 9

Asymmetric Access Netw orks

In previous chapters, we considered performance problems that arise due to bandwidth limitations and/or large delays. In some cases, the limitations arise due to the characteristics of the access network, such as the low bandwidth of a dialup modem line or the large delay of a satellite network.

In this chapter, we consider a special class of access networks, namely asymmetric access networks, where performance problems arise not so much due to the inherent bandwidth or delay limitations as due to asymmetry in the network characteristics. We begin by motivating why asymmetric access networks are important to study, especially in the context of Web performance. We also provide a general definition of network asymmetry. Then in Section 9.2, we analyze the performance problems in detail via experiments in our network testbed. In Section 9.3, we discuss various solution techniques that we have developed. An evaluation of these solutions appears in Section 9.4. In Section 9.5, we present a discussion of how the techniques we have developed may be useful in other contexts as well, and how they may be extended. Finally, we present a summary in Section 9.6.