Chapter 2

Backgr ound and Related W ork

In this chapter, we present background information relevant to our work. We also survey related work and point out their relationship to our work. First, we discuss the TCP protocol. Then we discuss the HTTP protocol that underlies the World Wide Web, and point out performance problems that arise due to a mismatch between TCP and HTTP. Finally, we discuss how a variety of transport protocol techniques, developed both in the context of TCP and otherwise, are useful in some ways but fall short in others in addressing Web performance problems.

2.1 Transmission Contr ol Protocol (TCP)

The Transmission Control Protocol (TCP) [89,101] is the de facto standard protocol for unicast data transport in the Internet. TCP is used in a wide variety of applications and application-level protocols including the World-Wide Web (HTTP), file transfer (FTP) and electronic mail (SMTP).

TCP is a connection-oriented protocol. A TCP connection establishes a bidirectional data pipe between two processes, possibly on different hosts. The service abstraction provided is that of a reliable, ordered byte stream. Bytes are sent into the data pipe at one end and come out in the same order and without losses at the other end. To support this service abstraction, each byte of data transferred on a connection is assigned a unique sequence number, which is a 32-bit wide number.