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Performance Guarantees for Web Server End-Systems:

A Control-Theoretical Approach
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8 Conclusions and Future Work

In this paper, we demonstrated the application of con-
trol theory to Internet server performance control. We
presented a QoS-management architecture that relies on
adapting the delivered content to control server utiliza-
tion. Unlike contemporary non-adaptive servers, and
unlike servers that implement “binary” — accept or re-
ject — admission control, content adaptation enables a
server to provide a smooth range of client degradation,
thereby handling overload gracefully. We proposed in
Section 4 the design and implementation of a utiliza-
tion control loop that regulates the extent of degrada-
tion (in the service level and number of clients) so as
to satisfy a pre-specified utilization bound in the pres-
ence of variable server load while virtually eliminating
connection errors. In Section 4.4 we have shown how
utilization control may be used to satisfy individual time
constraints. We demonstrated several extensions to this
mechanism that provide performance isolation, service
differentiation, excess-capacity sharing, and QoS guar-
antees. The mechanisms described in this paper are
largely independent of workload assumptions, and can
be easily applied to different platforms by appropriately
tuning a small set of parameters using well-founded ana-
lytic techniques. The architecture can be implemented in
a middleware layer transparently to existing server and
browser code thereby facilitating its deployment.
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