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Abstract - This paper investigates the choice of routing 

algorithms for a CoAP-UDP stack for a internet-enabled 

Wireless Sensor Network (WSN) running an application for 

emergency monitoring and evacuation of people in a building. 

The routing protocols considered belong to two classes: 

proactive protocols (CTP, RPL) and reactive protocols 

(AODV, DSR). The emergency monitoring and evacuation 

scenario, running on a WSN with a full stack, was modelled 

and simulated in the SpeckSim behavioural simulator. The 

results of our study demonstrated that AODV would be the 

protocol of choice for the chosen application. The methodology 

advocated is sufficiently general for investigating protocol 
choices for other applications. 
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I. INTRODUCTION 

Internet-enabled WSNs can be used to bridge the 
physical world that we inhabit with the virtual world of the 
Internet. Miniature battery-operated sensors with wireless 
connectivity and processing capability which are attached to 
objects can be used to extend the connectivity of the Internet. 
Information from the sensory data can be used to build web-
oriented applications such as smart metering and smart 
building networks, and a number of bodies have been active 
in their standardisation. 

The Internet Protocol for Smart Objects (IPSO) Alliance 
[17] has been involved in the interfacing of IP technology 
with everyday physical devices. In addition, the Internet 
Engineering Task Force (IETF) has incorporated several 
Working Groups towards the standardization of IP protocols 
for these objects. Their first attempt was to compress IPv6 
over Low power Wireless Personal Area Networks 
(6LoWPAN) [1] to enable its use in low-power 802.15.4 
radios. The Routing Over Low power and Lossy networks 
(ROLL) Working Group is promoting a routing protocol 
called the IPv6 Routing Protocol for Low-power and Lossy 
networks (RPL) [2]. 

There is now a progress from concern about network 
connectivity between physical objects (actuators, sensors, 
embedded devices) and the Internet, towards building useful 
web service-oriented applications over this basic layer of 
connectivity.  

Internet-enabled WSNs can be realised by adapting 
traditional web protocols in ways suitable to different 
applications, thereby enabling the integration of these sensor-
enriched physical objects to the Internet. This can be made 
possible if the existing REpresentational State Transfer 
(REST) architectural style can be extended to accommodate 

new application layer protocols suitable for WSNs over 
existing transport protocols such as TCP/ UDP. 

The IETF Constrained RESTful Environments (CoRE) 
Working Group [18] is focusing on designing application 
layer protocols that manipulate sensor data, which overcome 
the restrictions of their networking environments. The 
resulting Constrained Application Protocol (CoAP) [3] 
integrates the different facets of the web service architecture. 
CoAP includes a subset of the REST features that are 
available in HTTP, to enable effective Machine-to-Machine 
(M2M) communication between devices. 

The question asked in this study was that for a given 
choice of application/transport layer protocol (CoAP/UDP), 
and a data link layer protocol (SpeckMAC-D [16]), what is 
the appropriate choice of routing protocol for the given 
application scenario of emergency monitoring and 
evacuation of people in a building. 

We considered two sets of routing protocols classified on 
the basis of their gathering and maintenance of routing 
information. Proactive protocols generate routing tables and 
periodically exchange update information, and reactive ones 
which do not, but instead trigger a discovery process when 
routing information is required. We selected RPL and 
Collection Tree Protocol (CTP) from the proactive class, and 
Ad hoc On-Demand Distance Vector Routing (AODV) and 
Dynamic Source Routing (DSR) from the reactive one. 

We have implemented CoAP-UDP over each of the 
chosen routing protocols, and have examined in each case 
the behaviour of the resulting protocol stack. Based on a 
selection of evaluation metrics relevant to constrained 
networks, we determine the suitability of the routing 
protocols for ensuring effective, reliable communication 
between resource-constrained devices.  

Section II reviews related work in this field; Section III 
describes the different protocols that were implemented; 
Section IV describes the emergency monitoring and 
evacuation application and its implementation in the 
simulator, along with the implementation of the routing 
protocols. Section V provides an analysis of the results and 
Section VI presents the concluding remarks. 

II. RELATED WORK 

The challenge in achieving WSN interoperability with IP 
networks has been recognised [10], and so has the need for 
an open resource-oriented architecture for building web 
services in sensor networks. 

A few research papers have concentrated on the need for 
a new application protocol such as CoAP, and justify its use 
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