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Formal validation and modeling are a challenging task when developing critical and complex conceptions. Wireless Sensor Networks (WSNs) are a good sample for such systems because of their specific characteristics. A WSN consists of a large amount of sensor nodes responsible for collecting and sending the sensed data from the monitored area to reach the base station (sink). Due to the limited capacities of sensor nodes in terms of energy, buffer space and data processing, data communication is very challenging in such networks. In this context, and trying to find a compromise between the restricted network resources and Quality of Service (QoS), many QoS based routing protocols have been proposed in literature and evaluated using the simulation tools. Our objective in this paper is to analyze and formally validate one of the well-known routing protocols, namely: multipath Energy efficient and QoS based routing (EQSR) protocol. Two functional models based on Petri Nets are proposed both for neighboring path discovery and for data routing phases. TiNA (Time Network Analyzer) tool is used to analyze and highlight the formal properties of the proposed models (boundedness, liveness, blocking and reset). The obtained results demonstrate that the proposed models are valid, and then EQSR protocol is formally valid.
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