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The next major step in this effort is to incorporate the
performance models described in this paper into a recom-
mendation framework for application deployers. Given good
expressions for the two types of parameters (network config-
uration parameters and protocol parameters), our performance
models will be able to communicate to an application deployer
the impact that changing both the intended network topology
and the underlying communication protocol will have on the
application’s overall performance. Future work will include
building out this framework. Further efforts will also include
developing similar models for other application performance
metrics in addition to delay and throughput.

VI. CONCLUSION

We have introduced the underpinnings of a software design,
development, and deployment tool enabling specifications of
operating environments to influence the way in which inter-
active behaviors are implemented. We separate the implemen-
tation of an application’s interactive portions from that of the
communication infrastructure required to support interactions,
automatically generating a set of potential concrete implemen-
tations and their associated costs.

The primary contributions we presented in this paper are
derivations of detailed models for two important protocol
performance metrics: end-to-end delay and throughput. These
models address the challenge of generating expressive cost
metrics allowing fast analytical evaluation of the expense in-
corporating competing communication protocols. Prior efforts
at evaluating protocol performance for network deployments
have been unacceptably burdensome, requiring excessive com-
puting time and resources to produce useful results.

Our performance metric models are expressed in terms of
environment-, protocol-, and application-dependent parame-
ters. Our framework can then use these models to inform a
software designer of potential impact on overall application
performance when implementing various possible routing pro-
tocols under specified environmental conditions. The eventual
goal for the models presented herein is that of enabling real-
time protocol adaptation to continually provide the best pos-
sible performance, even under changing environmental condi-
tions. We are currently engaged in work to generically derive
parameters for specific routing protocols, and the realization
of a deployment framework as a useful, effective design tool.
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