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Abstract 
 

The connectivity of wireless network is often challenged by mobility, transmission range, residual energy, node 

density, etc.  These factors lead to transition phases in connectivity.  The transition phase presents a state that the 

network may fall into the brink of partition from a well connected functional network.  Viewing the need of 

parsimonious use of networking devices in some applications, for example, a large area with scarce available 

resources such as in some surveillance scenarios, an understanding of the transition phase of the network between 

partition and connectivity becomes extremely important.  In this work, we study the critical time points that mark 

the network transformation from partition to connected state.  We are interested in following a growth of node 

density.  Specifically, we derive the lower bound and the upper bound of the critical density points against node 

transmission range.  We also use three growth functions of node density to obtain the first connection time and the 

total connection time which denote the critical points when the node densities reach the lower bound and upper 

bound of the critical values respectively.  Our results are presented through simulation.  The second part of the talk 

will introduce our work relating to GENI security.  ProtoGENI is a prototype implementation and deployment of the 

Global Environment for Network Innovations (GENI), which is a unique virtual laboratory for at-scale networking 

experimentation exploring future Internets.  The successful development of ProtoGENI has to consider security 

problems from the design and prototyping stages.  In this work, we introduce some of our efforts in exploring the 

security vulnerabilities in ProtoGENI from an experimenter’s viewpoint.  We also analyze the potential causes of 

some of the experiments.  The purpose of these experiments is to help build a secure laboratory for network 

innovations.  Suggestions based on the experiments have been given to the development team for consideration. 
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