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Model of Maximum Fairness Proportion Achievable in

MANET Using Location-Aware Transmission for Ubicomp.
M. Kaleem GALAMALI, Assoc. Prof Nawaz MOHAMUDALLY

Abstract — MANET transmission may help in energy
containment in ubicomp [59]. This can be enhanced by
location-aware transmission strategies and therefore
management of energy consumption in ubicomp remains
a serious topic of research. In MANETs for ubicomp,
nodes present will transmit in an automated collective
fashion, thereby sharing the workload. Hence, the
ubicomp nodes will themselves be the infrastructure. The
situation whereby every node must be providing equitable
assistance will be rarely reached. However, the research
area remains open : “By how much Fairness reached in a
ubicomp deviates from the latter situation reached?”.
Such questions remain consequent in situations of
cooperative functionality.

A previous study in this direction was made [22], whereby
a metric BFEA was devised to define “the theoretical
equitable energy amount for Fairness” and first metric,
ECFP, for Fairness analysis was put forward. In another
paper [23], a second metric Min_FP, derived from ECFP,
is defined and its corresponding trends over varying node
densities are presented.

This paper builds further the area of modelling for energy
management in ubicomp for designers to assess Fairness
characteristics and subsequently better shape future
ubicomp components. This paper is a follow-up of
previous research [1-23].

Key terms: Ubicomp- Ubiquitous Computing, MAUC-
Mobile and Ubiquitous Computing, MANET- Mobile
Adhoc Network, BFEA- Basic Fairness Energy Amount,
ECFP- Energy Consumption Fairness Proportion,
Min_FP- Minimum Fairness Proportion, Max_FP-
Maximum Fairness Proportion, CBR- Constant Bit Rate.
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1. Introduction

Among factors affecting energy consumption in
MAUC [21], MANET transmission remains very
considerable. Here, transmission load is distributed
among those nodes which have been part of MANET
route for a corresponding CBR. The situation being
cooperation here, a direction of research crops up with
the assumption that the workload of transmission is
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equitably distributed among all topographic nodes
present, described by the metric BFEA [22]. Such a
situation will be seldom reached. However, for long
duration transmissions over highly dynamic MANET
topologies, circumstances close to this situation may be
reached. Hence, devising appropriate metrics for this
study and knowledge about corresponding trends
remain desirable.

The work presented here remains empirical and is built
over previous work [22]. As mentioned previously,
ECFP [23] remain a wide scope metric from which
other sub-component metrics may be extracted for
further study. Each such extracted metric may have
been specific features that brings additional value for
study of reliability in ubicomp.

The key contributions of this paper is firstly, the
development of a third metric Max_FP extracted from a
first metric ECFP [22]. The definition and rationale of
metric Max_FP is put forward. Secondly, the model of
trend is put forward for the metric Max_FP with results
for varying node densities from 7 until 56 in a
topography of 300 x 300 m?. The model proposed is the
decreasing exponential model. The rest of this paper is
organised as follows: section 2- New Derived Metric —
Maximum Fairness Proportion, section 3- Max_FP
Trend Assessment over Varying Node Numbers, 4-
Conclusion and References.

2. New Derived Metric

Maximum Fairness Proportion.
Following definition of ECFP given in previous paper
[22], and Min_FP given in another paper [23], Max_FP
will simply be the maximum value of ECFP recorded
for a CBR.

Usually, Max_FP values will not be below 1. If
Max_FP values themselves are overly high, then it can
depict certain specific possible situations:

i.  The topography has high proportions of
misbehaving nodes refusing to forward data.
A particular node having the Max_FP value
for a CBR may be closely following
movement patterns of sender nodes. This can
be confirmed over successive CBRs.
The node with very high FP may be of very
high power compared to other nodes and
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iv. Max_FP occurring at same node repetitively 21 459374 653754 0270406 | 4.672171
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uniform across all nodes present in the topography. 2431 i'égg g; :g'égg g; 8?2 232 jggg ?7

351310481 : -493023 : 0.0854336 : 5.087 39

Again, this metric, if appropriately gauged or even .36 356358  -5.96075 | 0145952  4.50333
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convincingly linear with equation of form: Table 1(a): summary of results for Max_Fp equations of curves

node numbers 7-56
F(x) =d* x + £
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3.1 Tabular Summary of Results. 140681455 & 0.000982 26 @ 0.111678
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54 -0.594 225 0.098 948 = 3.2 : 0.0405001 : 48
55 -0.603 57 0.108326 : 3.4 :0.0327148 : 49
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Table 1(b): summary of results for Max_Fp equations of curves
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Figure 3: % CBR for Max_FP node_number 9

node numbers 7-56

3.2 Graphical Plots for Results Obtained.
This analysis is performed in gnuplot in Linux.
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Figure 5: % CBR for Max_FP node_number 11
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Figure 39: % CBR for Max_FP node_number 45
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Figure 45: % CBR for Max_FP node_number 51
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4. Conclusion.

This piece of research was aimed at studying trends of
Fairness reached in ubicomp as concerns energy load
distribution. This research extends from previous work
[22, 23], in the sense that here, a second sub component
of previously defined metric, ECFP [22], is studied.
This second metric Max_FP, is also built over the
BFEA and the experimental results presented here

remain empirical

based. The model

put forward

combines mostly the decreasing exponential model and
partially the linear model. Again, previously stated
assumptions [21] hold, e.g. availability of lightweight
algorithms for location-aware transmission in mobile
environments, lightweight MAUC OS supports for
efficient binding/unbinding of MANET nodes and
appropriate multi-threading/parallel communication in
modules of MANET nodes.

The further work identified may include: trend analyses
of parameters of equations for the model, formulating
methods of predictability for metric Max_FP and its
trend and reporting observations of certain critical
values identified. Development of further metrics for

studying Fairness in ubicomp remain desirable.
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