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3.0 Methodology 
 
3.1 Preliminary work 
A considerable time was spent on learning TinyOS and preparing the background to 
start work. Namely the following tasks were carried out prior to start of actual work; 

1. Literature Survey – a thorough literature survey was carried out. As mentioned in 
the earlier chapter, the two major areas of study were the present WSN MAC 
protocols and existing WSN platforms. After much consideration it decided to 
select TinyOS as the WSN platform, while a TDMA based scheme was developed 
by the author. Additionally the MICA2 mote hardware was selected as the 
physical hardware upon which the MAC protocol was to be implemented. 

2. Learning TinyOS concepts – TinyOS is a component based event driven operating 
system. Since each component in itself is a state machine, a TinyOS application 
turns out to be a complex state machine. Considerable time was spent 
experimenting with different TinyOS example applications. This enabled the 
author to gain much insight into the operation of TinyOS. 

3. Mote development kit – a MICA2 WSN development kit was purchased from 
Crossbow Technologies. This development kit consisted of three MICA2 motes, 
two sensor boards and a programming board. This allowed the author to get first 
hand experience on the TinyOS and the MICA2, and thus shortened the learning 
curve considerably. Additionally the hardware was used as a reference design 
when designing and building the MICA2 clone. 

4. TinyOS simulators – Two simulators were used during the project 

o TOSSIM – Initially TOSSIM (TOS Simulator) was considered for 
simulation purposes. Later it was discovered that in TinyOS, TOSSIM and 
MICA2 are treated as two separate platform – i.e. TOSSIM binaries are 
compiled to run on a PC while MICA2 binaries are compiled to run on an 
ATmega microcontroller. This meant that if development was initially 
carried out on TOSSIM any hardware dependent code (such as the MAC 
and radio communication components) would have to be later on ported to 
the MICA2. As such the usage of TOSSIM was abandoned. 

o Avrora – Avrora [25] provides a cycle-accurate simulation of the AVR 
microcontroller, allowing real programs to be run with precise timing. In 
addition to this Avrora is able to accurately simulate a network of MICA2 
motes. Thus any code written for and tested on Avrora can be directly run 
on an actual MICA2 network. Since Avrora provide a textual output, a 
separate C# GUI program was developed to analyze Avrora output and 
provide throughput and packet delay reports. Reports generated by this 
software were used to generate the simulation results given is Chapter 6. 
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3.2 Research activities 
With the completion of the above tasks the setting up of the development environment 
was completed. Following this, the actual work was commended. Major tasks 
included; 
1. Development of MAC protocol – the main part of the research, work consisted of 

devising and implementing a TDMA based MAC on TinyOS (for more 
information see chapter 5). 

2. Simulation – simulations were carried out to measure the efficiency of the 
implemented MAC protocol.  

3. Building MICA2 hardware – Clones of the MICA2 hardware were designed and 
built locally by the author. Components deemed unnecessary were removed from 
the MICA2 (e.g. serial ID), while new components were added in (e.g. interface 
for MMC card). A detailed description of the mote hardware is given in Chapter 4. 

4. Simulation Verification – the implemented MAC protocol was executed on a real 
MICA2 network in order to verify the simulation 

5. A Study was carried out and recommendations were made on algorithms for fast 
data storage and retrieval on a mote network running the devised MAC protocol. 

 
 


