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Abstract

While unstructured P2P systems have been embraced
widely in mobile ad-hoc networks (MANETs), the applica-
bility of structured approaches like Distributed Hash Tables
(DHTs) to such settings remains controversial. Existing
research delivers promising empirical results addressing
the concerns about performance, complexity, and reliabil-
ity, but does not analyze the principles of combining DHTs
and MANETs. This paper identifies and discusses the fun-
damental implications of non-infrastructural networks for
DHTs and analyzes solutions to these challenges.

1. Introduction

Mobile ad hoc networks (MANETS) have attracted sig-
nificant research attention, resulting in their applicability
to a wide range of scenarios, such as support for disaster
and emergency response teams, information and services in
campus and mass event settings, or military use. Each of
these settings centers around the basic demand for manag-
ing and exchanging data between participants without rely-
ing on an infrastructure of central components. Thus, the
peer-to-peer approach to data handling and communication
appears as a natural choice due to such properties as full
decentralization, scalability, and fault tolerance.

MANETS form a challenging environment for managing
data in structured P2P systems, and Distributed Hash Ta-
bles (DHTs) in particular. In comparison to unstructured
approaches, these systems rely on more rigid constraints
on the relationships between nodes and data items. These
are difficult to achieve or enforce under the dynamic and
volatile conditions of MANETS, reducing the stability and
efficiency of DHTSs. Despite these challenges, DHT's remain
attractive in these settings due to the hash-based data model,
their lookup efficiency, and where DHT-based applications
are to be reused in MANETs.

The use of DHTs in MANET: instead of infrastructural

networks has already been explored to some extent in exist-
ing literature [4]. Several different DHT approaches were
successfully devised for or adapted to this environment,
mostly based on optimized parameterizations and integra-
tion of underlay and overlay routing. This work has de-
livered promising results which demonstrate the feasibility
of the approach. However, the proposed solutions in many
cases apply to specific DHT systems and are based on ob-
servation through simulation.

To the best of our knowledge, the fundamental implica-
tions of the Internet-to-MANET transition for DHTs have
not been thoroughly analyzed, leaving parts of the prob-
lem space and possible solutions untouched. This paper
attempts such an analysis on the example of Chord [10], ad-
dressing it from three points of view: overlay networks as
a whole (Section 2), the level of managing individual nodes
(Section 3), and the implications on the routing level includ-
ing cross-layer concerns (Section 4). We have chosen to fo-
cus on the Chord algorithm for its performance and flexibil-
ity [2] which allows various modifications that are essential
for the use in mobile networks. Section 5 discusses related
work and Section 6 concludes.

2. Overlay-level Adaptations

Figure 1 illustrates frequent failure scenarios in
MANETS, in particular how individual nodes and groups
of nodes can become unreachable. Although DHT algo-
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Figure 1. Connectivity issues prevalent in
mobile ad hoc networks.
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