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Abstract

In this project, we investigated two core
technologies for developing web switching
system: multi-field packet classification and
load balancing mechanism. The multi-field
packet classification algorithm is used to
support the search engine in the URL
forwarding table which the lookup time is an
important performance issue in developing a
Web switch. To achieve fast lookup, we
proposed a so-called Double Binary Search
algorithm for two-field packet classification.
The worst-case lookup time of such an
algorithm is 2logl, where W 1is the
maximum number of bits for fields. Further,
it is easy to extend our proposed scheme to
support K-field packet classification and the
corresponding time complexity will be
KlogW. Through experiments on two-field
routing tables, we found that, for W = 32 bits,
our scheme outperforms other existing
mechanisms with the worst-case lookup
speed from 3 times to 16 times. For the
average-case search speed, our scheme is
faster than others from 3.2 times to 23.8
times.

Designing a load balancing scheme for a
cluster of Web servers aims to equally
distribute the load across the servers and to
select a best server that can give a
satisfactory user-perceived retrieval delays
and minimize the network traffic load. In this
project, we have developed a so-called
adaptive partitioning dispatcher in an attempt
to meet these requirements. We further
perform an experimental study on response
time and server utilization for our proposed
scheme and other existing mechanisms under



conditions of light, medium, and heavy
workloads. The results showed that our
scheme is superior to others in these
performance issues.

Keywords: Web Switch, Load balancing,
Multi-field packet classification, URL
forwarding table lookup.
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Table II. Comparison of average and maximum number of probes required in each algorithm for random

filter sets.

Scheme PAIX AADS MAE MCVAX
Max. | Average | Max. | Average | Max. | Average | Max. | Average
Line Search 192 189.19 192 188.95 191 188.93 192 191.04
Rectangle Search 65 54.19 65 55.16 65 54.25 65 63.46
Nested Binary Search 36 35.97 36 35.98 36 35.98 36 35.99
Double Binary Search 12 8.15 12 8.03 11 8.11 12 8.55

TABLE III. Comparison of memory storage N required in each algorithm.

Scheme PAIX AADS MAE MCVAX
N N/N N N/N N N/N N N/N

Line Search 35300 | 2.430 | 66698 | 2335 | 69081 | 2303 | 175788 | 4235
g::;:ﬁgle 333049 | 22.918 | 655731 | 22.961 | 684403 | 22.814 | 1179060 | 28.408
Nested Binary | ¢5199 | 5863 | 155026 | 5.460 | 159256 | 5309 | 745604 | 17.967
Search

Double Binary | ce300 | 4706 | 127323 | 44ss| 136272 | 4542 | 350088 | 8457
Search
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