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Table 5: Performance Metric Requirements - Disas-
ter Recovery Scenario

Applications
Performance Metric|voice[location]command[snapshot
throughput (kbps) | 6.4 | 0.3 1 1.6
delivery ratio (%) | 90 50 95 90
delay (s) 1 5 3 undefined

Table 6: Priority Information - Disaster Recovery
Scenario

Applications
Weight Factor | voice | location | command | snapshot
application 5 1 10 3
throughput 7 1 9 3
delivery ratio 5 3 10 5
delay 10 10 7 0

formation is not as important, partly because the updates
are sent periodically and if a few are missed, the applica-
tion can survive. Therefore the location application has the
lowest priority; the other two applications fall in between.

From the requirement analysis step, the above environ-
ment parameters, performance metric requirements, and pri-
ority information are derived from the information provided
by the designer. Performance metric requirements are in-
ferred from application requirements. In the voice commu-
nication application, it is known that the G723.1 audio codec
requires 6.4 kbps as a bandwidth [12, 20]. In addition, the
audio packets are required to arrive within 1 second and to
deliver under 15 percent packet loss. Similarly, the other ap-
plications are described with respect to a minimum through-
put, a minimum delivery ratio, and a maximum delay. Ta-
ble 5 shows the specific performance metric requirements for
our simple case study.

Priority information is also constructed from the require-
ment analysis step; it is shown in Table 6. In the command
dispatch application, since the delivery certainty is the most
significant, 10 is assigned to the pertinent performance met-
ric weight factor (i.e., deliver ratio weight factor). Similarly,
the end-to-end delay and throughput weight factor have 8
and 1 as weight factors in the command dispatch applica-
tion.

With derived parameters in design time and the proto-
col behavior model in pre-design time, we can construct the
preference value table (i.e., Table 2). In the final stage, we
calculate the total weighted sum of the preference values
with respect to three routing protocols; Table 7 is the re-
sult for our simple case study. Therefore, for the situation,
AODYV is determined to be the most appropriate routing
protocol among three routing protocols.

In other situations, application weights can differ from
Table 6; each responder must notify his or her position as
exactly as possible, and voice communication is unimpor-

Table 7: Total Sum of Weighted Preference Values
Routing Protocols
AODV | DSR [ DSDV

| Sta | 31.88 ]330.72 | 69.17 |

tant since responders are unable to speak due to poisonous
fumes. In this situation, when application weights are as-
signed to 0, 10, 9, and 6 for voice, location, command, and
snapshot application respectively, our tool shows that DSDV
is more suitable than AODV or DSR? demonstrating that
changing application requirements or even just the weights
associated with them can have a significant impact on the
”ideal” protocol for deployment.

5. RELATED WORK

While most of the related previous work has provided sim-
ulation results to compare the performance of routing pro-
tocols, some work has discussed using the results to select a
routing strategy [16]. We build on this to describe a tool that
automates the analytical selection of the most appropriate
routing protocol for a particular deployment. To support
our tool, it is necessary to build protocol behavior models
described by parameters enumerated above.

In general, node mobility is one of the most important
factors influencing to characteristics of routing protocols in
MANETSs. For that reason, several studies on a modeling
of the mobility have been made [3, 6, 7, 11, 13, 25]. This
work has focused on how to describe a node’s movement in
a MANET more realistically. They also demonstrated that
routing protocols showed different performance with differ-
ent movement models. Other work has created a mobility
models and simulation results that describe a specific real
world situation [1]. Our work builds on these approaches
to allow realistic models and results that come from using
them to guide network deployers in the proper selection of
routing protocols.

Recently, work on an autonomic routing in MANETS has
been published [17, 18]. Autonomic routing protocols orig-
inate from autonomic computing [10, 21] where a system
adapts to its environment dynamically. In an autonomic
routing system, an adaptive routing service is provided to
mobile nodes, guaranteeing consistency, smoothness, and ef-
ficiency [18]. Recent work [2] summarizes the main design
issues for autonomic routing, which focus on real-time adap-
tation at an increased cost in terms of overhead and delay.
Our approach is different from autonomic routing; while au-
tonomic routing focuses on interoperability among routing
protocols, we find the most favorable routing protocol in a
particular situation. However, the approaches can be com-
plementary in that their combination has the potential to
provide a highly adaptive protocol suite.

6. CONCLUSIONSAND FUTURE WORK

In this paper, we described a novel design tool to support a
software designer in selecting the most appropriate routing
protocol for a target network deployment. Using environ-
ment characteristics and application requirements input by
the designer, the tool analyzes the information and refers to
protocol characteristic models (generated from simulations
or real world experiments).

To extend this work, further research can investigate how
to more effectively create general protocol behavior models.
Furthermore, our work can be developed to a tool for the
real-time routing protocol decision. However, to extend to
the real-time adaptive protocol scheme, we must solve the

2The total sum of weighted preference values for AODV,
DSR, DSDV are 24.18, 101.95,and 23.27, respectively



complicated problems such as the real-time sensing of envi-
ronmental information and the consistency while switching

a routing protocol in MANETS.

This approach supports

a highly adaptive protocol suite that leverages the relative
benefits of competing communication paradigm.
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