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Abstract

The work presented in this thesis is motivated by the twin goals of increasing the

capacity and the flexibility of the Internet. The Internet is comprised of packet-processing

nodes, called routers, that route packets towards their destinations, and physical links that

transport packets from one router to another. Owing to advances in optical technologies,

such as Wavelength Division Multiplexing, the data rates of links have increased rapidly

over the years. However, routers have failed to keep up with this pace because they must

perform expensive per-packet processing operations.

Every router is required to perform a forwarding decision on an incoming packet to

determine the packet’s next-hop router. This is achieved by looking up the destination

address of the incoming packet in a forwarding table. Besides increased packet arrival

rates because of higher speed links, the complexity of the forwarding lookup mechanism

and the large size of forwarding tables have made routing lookups a bottleneck in the rout-

ers that form the core of the Internet. The first part of this thesis describes fast and efficient

routing lookup algorithms that attempt to overcome this bottleneck.
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The second part of this thesis concerns itself with increasing the flexibility and func-

tionality of the Internet. Traditionally, the Internet provides only a “best-effort” service,

treating all packets going to the same destination identically, and servicing them in a first-

come-first-served manner. However, Internet Service Providers are seeking ways to pro-

vide differentiated services (on the same network infrastructure) to different users based

on their different requirements and expectations of quality from the Internet. For this,

routers need to have the capability to distinguish and isolate traffic belonging to different

flows. The ability to classify each incoming packet to determine the flow it belongs to is

called packet classification, and could be based on an arbitrary number of fields in the

packet header. The second part of this thesis highlights some of the issues in designing

efficient packet classification algorithms, and describes novel algorithms that enable rout-

ers to perform fast packet classification on multiple fields.
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