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hnologies for Wireless Sensor Networks. An exponentially increasing of hardware and applications have been

based on these communication®protocols. More recent protocols such as WirelessHART, ISA100, and 61o0WPAN, also build upon subsets of the IEEE

802.15.4 /ZigBee protocol stack. The open-ZB framework aims at:

(1) Fosteringinnovative contributionstothese protocols, speciallyinwhat concernstheirquality of serviceimprovement;
(2) Providing anopen-source toolsettothe community, to enable the simulation, dimensioning and engineering of WSNSs.

The open-ZB.net alreadywitnessed over 60 000 visitsand 4 000 downloads.

Experimental Tools

The open-ZB implementation features:

(1) beacon-enabled mode ofthe lEEE802.15.4 protocol
developedinnesC, underTinyOSv1.1.15andv2.0forthe
MICAzand TelosB motes;

(2) ZigBee Network Layer(including IEEE802.15.4) supporting
the Cluster-tree network model and ourTime Division Beacon
Scheduling mechanism.
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Interfaces/modules already
existing in TinyOS

Interfaces/modules
implemented

bi_fired time_slot_fired before_time_slot_fired  backoff fired sd_fired before_bi_fired

& 4 & £ 4 i
0|1 |2|3|4|5|6|7|8|9 |10|11|12’13|14|15_

L L [
. |
Inactive |
I
l
I

1 i
|
|
i @
|

|
I
| I CAP il
|
|
<

SD = aBaseSuperframeDuration * 2°° symbols

Gkl it

I
Bl = aBaseSuperframeDuration * 2°° symbols

>|

Future Work

Inthe short/ mediumtermthe following actions are forecasted:

() Collaborationwithinthe recently formed Tiny0OS 802.15.4 (http:/ /tinyos.stanford.edu:8000/ 15.4_Wé'5maand ZigBee

(http://www.hurray.isep.ipp.pt/activities/ZigBee_WG) WGs.
(i) Mergingthe open-ZB and TKN154 (TU Berlin) implementations

(iii) Providing mechanismstoimprove QoS namely concerningreliability, mobility and security.

Simulation/Analysis Tools

The open-ZB Framework also provides:
(1) asimulation modelbuiltusing OPNET forthe IEEE802.15.4
beacon-enabled mode
(2) aMatlabtoolfor worst-case analysis and dimensioning of ZigBee
Cluster-Tree WSNs
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Research Contributions

Several contributions were alreadytriggered around the open-ZB framework
(more details athttp://artwise.cister-isep.info/about.php)
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