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Abstract

Today’s society is witnessing a tremendous increase in digital
information. Myriads of applications call for the pooling and sharing
of massive amounts of widely-scattered data at ever increasing
scales that require a commensurate infrastructure of powerful
networked distributed systems across wide and diverse areas. We
will implement three existing data sharing algorithms on the P2P,
MANET and WSN networks, thus identify and investigate potential
issues in the data sharing applications in heterogeneous networks.
We use GENI to as the testbed for simulating the P2P, MANET, WSN
and the heterogeneous network environments.

Data sharing in P2P networks
(Cycloid P2P)

Locality-based distributed data sharing
protocol (LORD) in MANETs

Research Objectives

The goal of this project is to first deploy the following three file

sharing algorithms:

(1)Data sharing in P2P networks (Cycloid P2P).

(2)Locality-based distributed data sharing protocol (LORD) in
MANETSs.

(3)Spatial-temporal similarity data sharing (SDS) in WSNs.

Then, we aim to investigate the following issues:

(1)The performance of individual data sharing systems on the
GENI real-world testbed.

(2)The challenges in achieving data sharing across the real
network environment.

Spatial-temporal similarity data sharing
(SDS) in WSNs

Features: Features: Features:
(1) Constant maintenance overhead (1)Energy-efficient & scalable. (1)Efficient  spatial/temporal  similarity
regardless of the system scale. data storage.

(2) Scalability, reliability,
resilience, self-organizing.
Initial platform: Planetlab

dynamism-

(2)Reliable & dynamism-resilient.
(3)S|m|Iar|ty search capability

(2)Fast query speed.
(3)Low energy consumption.
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Experiments on Orbit

Experiments on Planetlab Experiment Overview

We have implemented Greedy
Perimeter Stateless Routing (GPSR)
algorithm over ORBIT. We used 20
nodes and tested the network
performance for transmitting data

We have already deployed a
Cycloid P2P structure over the
Planetlab with 100 nodes. We
select 10 nodes as querying
nodes. The results are:
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:
T B Sl | nodes, hree sent the packets 1o ther
1 1303.49 6.5597 3.45 | ’ . R pac ets to their
2 133508 68207 348 | own destinations simultaneously.
3 174868 64009  3.50 | The results show the successful data
4 1394.68 6.3861 3.44 : -~ receptlon ratio IS between
5 1319.04 61926 354 | 60%~100% (20 runs). The packet
6 1382.84 65244  3.46 | loss is mainly  caused by
7 153896 61289 346 | broadcasting. The greatest difficulty
8 134429 66868  3.46 \ we met is to setup a stable ad hoc
9 1377.81 6.7996 3.48 \\\ _________________________________ network over ORBIT.
10 112491 63338 347

Future Work Use of GENI Infrastructure Reference papers:

a. Finish the deployment of the SDS We first deploy three algorithms on three parts *H. Shen, C. Xu, and G. Chen, "Cycloid: A scalable

over the wireless sensor network. of GENI: Planetlab, Orbit and Kansei/ViSE. constant-degree P2P overlay network,” Performance
b. Fully Implement the designed Currently, we can use the Omni tool to request Evaluation, vol. 63, 2006, pp. 195-216.

algorithms  and  compare its Planetlab resources through the ProtoGENI « Z. Liand H. Shen, A Mobility and Congestion

performance to the simulation control framework. We will use this tool to Resilient Data Management System for Mobile

request the heterogeneous resources in the
next step. Further, we hope the communication
between nodes from different parts can be
realized.

results to verify the benefits.

c. Obtain a good understanding of the
factors affecting the performance of
data sharing in different networks.

Distributed Networks, Proc. of MASS, 2009.

* H. Shen, L. Zhao, Z. Li, A Distributed Spatial-
Temporal Similarity Data Storage Scheme in
Wireless Sensor Networks, TMC, 2011
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