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Abstract. In this thesis, we guided the reader through the whole process for
building a novel Tactful Opportunistic COmmunicaTion Strategy (TOOTS).
TOOTS leverages wireless encounter patterns, temporal, spatial, geographic,
and direction awareness to improve cost-effectiveness content delivery in a mo-
bile networks scenario. The proposal consists of: learning human-aspect state-
of-art best practices; achieving insights to improve strategy’s performance; us-
ing, proposing, and analyzing human-aware metrics; combining metrics and
insights into the strategy targeting an improved performance in a more realistic
mobile scenario; and finally, evaluating the strategy through its strengths and
shortcomings. This thesis shows that TOOTS improved the performance of an
opportunistic content delivery scenario in terms of overhead, delivery rate, and
latency by following this process. The strategy can be applied in different sce-
narios to assist the operator in delivering content without not necessarily using
their legacy network, e.g., by exploring the capillarity of their mobile users, for
data offloading and other applications.

1. Introduction
Previous work on D2D opportunistic forwarding algorithms tackled the cost-effective and
timely delivery of data [Nunes et al. 2018], i.e., delivering as many contents as possible
with less overhead and delay. In these scenarios, contents (or messages) are forwarded
user-to-user, from source to destination. Most of such initiatives focused on proposing
new algorithms that typically consider user encounters due to individual mobility, points
of interest (PoIs), and time-evolving social ties between node pairs. Apart from that,
not many initiatives approximated the evaluation metrics to broader inherent aspects of
human mobility while targeting the Quality of Experience (QoE) of users and the Quality
of Service (QoS) offered by the network.

The main goal of this thesis was to build an opportunistic communication strategy
that leverages human-aware information to perform cost-effective content delivery in a
mobile scenario. This strategy envisages scenarios such as unburdening legacy networks
(i.e., data offloading), increasing the network’s capillarity, or providing communication
in challenging situations (e.g., crowded places). The thesis’ main goal is linked to the
following research questions: (i) Which lessons can we take from state-of-art opportunis-
tic communication strategies when dealing with the human aspect?; (ii) What human
characteristics peculiarities can we learn from mobility datasets to improve our strategy’s



(a) Building process of the TOOTS proposal. (b) Summary of contributions per Thesis’ chapter.

Figure 1. Thesis’ proposal building process and contributions .

performance?; (iii) How can we translate the identified peculiarities and characteristics
into mobility metrics, and how can we combine those to reach superior performance in
our strategy? We answered those questions through the full process for developing a
tactful (i.e., human-aware) opportunistic communication strategy able to improve system
performance in terms of cost-effective content delivery. This process (Fig. 1(a)) relates to
the main contributions of the thesis and is used for building and introducing the Tactful
Opportunistic COmmunicaTion Strategy (TOOTS). We summarize each thesis’ chapter
main technical and conceptual contributions and outcomes in Fig. 1(b).

The rest of this work is organized as follows: in Sec. 2 we detail the proposal
while in Sec. 3 we present and discuss the experiments results. In Sec. we conclude this
resume and finally, in Sec. we present the publications derived from the thesis.

2. The TOOTS proposal

Figure 2. TOOTS’ features and metrics for reaching cost-effectiveness.

TOOTS combines five mobility metrics and one temporal feature targeting cost-
effective content delivery using opportunistic D2D communication among the nodes.
Herein, the metrics of the strategy are briefly described in Fig 2. Further explanations
appear on each thesis’ section correspondent to the metrics. Fig. 3 describes TOOTS’
evaluation scenario where we simulate a network with mobile nodes and a Mobile Edge
Computing (MEC) [Mao et al. 2017] site. The MEC site stores popular content that the
nodes commonly request.


