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The IEEE 802.15.4/ZigBee protocols are very appgafor both research and industrial communities as

candidate technologies for Wireless Sensor NetWt8N) applications.

Although this standard protocol was not specificaleveloped for Wireless Sensor Networks (WSNs), it

provides enough flexibility for fitting differentequirements of WSN applications by adequately twinits

parameters. In fact, low-rate, low-power consumptnd low-cost wireless networking are the keyuesg of the
IEEE 802.15.4 protocol, which typically fit the rggements of WSNs. Therefore, these protocols fatracted
several recent research works. Most of those relsesndies have typically focused on the evaluétigrrovement
of some characteristics of the standard protocitfereanalytically or by simulation. However, nopeximental
work has argued many of those research works dtleetdéack of a real open-source implementationhef EEE
802.15.4/Zigbee protocol stack. This lack prevefitam experimentally demonstrating the feasibility the

proposed approaches and from the accurate validafidthe theoretical results of those studies, esisicnulation
tools are usually not sufficient to evaluate thal reehaviour of the protocols due to many absiastiin the
simulation models. Hence, there was a tremendous/ation for developing an open-source implementatof

IEEE 802.15.4/Zigbee for different sensor netwot&tfprms to (1) foster the development of reseanarks

focusing on the IEEE 802.15.4/Zigbee protocol sté2k provide a means to validate, demonstrateesmatliate the
real deployment of IEEE 802.15.4/Zigbee WPANS.

In this line, we present Open-ZB [1], an open-seunsplementation of the IEEE 802.15.4/Zigbee protatack
under the TinyOS operating system for the MICAz dmtbsB motes, filling a gap between some newlgaséd
complex C implementations and black-box impleméonat from different manufacturers. The Open-ZB \\#s
developed in the context of the ART-WiSe Framew[8k which consists in providing real-time and adlie
communication for WSNs using COTS (Commercial GfeTShelf) technologies.

In addition, for the sake of a comparative evatratbetween simulation and experimentation of thEBE
802.15.4/ZigBee protocol stack, we have also d@exloa simulation model using the OPNET simulatdris T
simulation tool implements the Physical and the M&ayers of the IEEE 802.15.4 protocol standard stpm the
physical layer characteristics, the beacon enatrede, the slotted CSMA/CA, the protocol frame fotsnand a
battery module that computes the consumed and niamgaénergy levels for the MICAz motes.

This Poster overviews the most important aspectthefsoftware implementation in TinyOS, as wellaas
number of research work that build on its use. e ahare our experience on the challenging proltteah we
have faced during the implementation of the pratstack.

The Open-ZB framework site already witnessed o@ed®) visits and 4 000 downloads in 2 years.
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