8.0 Conclusions

8.1 Accomplishments

The goal of this project was to design an application that utilized the Bluetooth wireless communication protocol.  The Bluetooth chipset was analyzed to find the capabilities of the devices that were used.  Once the capabilities are realized, the basics of an application were developed.  The developer had to learn the style of coding that the Bluetooth API used.  A sample application was developed without using the Bluetooth devices, with the plan of adding the Bluetooth communication later.  A user interface was designed and implemented.  Once the UI was developed, the devices were added to create the final project.

8.2 Problems Encountered

There were a number of problems encountered in the course of this project, none of which threatened the outcome.  The most noticeable problem was the reliability of the devices.  They consistently lost communication with each other, or they powered down automatically.  This did not keep them for working, but it added to the development time by creating errors where there might not have been any.

The other problem that was encountered was the lack of documentation for the API.  The API had some documentation provided with the devices, but it didn't adequately detail how to implement the API.  The sample code provided helped somewhat, but it was still difficult to determine what needed to be used.  The difficult part of using the API wasn't writing to the devices, it was receiving data from the device to the computer.  The API was not clear on how this was implemented.

A third problem that was immediately apparent was the lack of a useful debugger.  Since the program had to use the API and the USB driver, the debugger could not step into these parts of the code.  The only possibility of debugging was to output text messages to the dialog boxes.  This was not impossible to deal with, but it did slow down the development of the software.

8.3 Possible Improvements

There are many ways to improve this current project if given more time or resources.  The first and probably best improvement would be to acquire the more recent upgrades of the Bluetooth board and drivers.  This may fix some of the reliability problems.  If this is not an option, replacing the oldest Bluetooth board with one of the newer ones would probably help the program run more smoothly.

If given more time to complete the project, automating the connection between the computers would be a much more valuable addition to the project.  Adding this is not simple, but it is possible.  The best option would be to see what is happening to the code when the program starts running.  This will require careful analysis of the code.

Another improvement that could happen with a little more time would be to improve the user interface.  The user interface is currently pretty primitive, and it could be developed into a more aesthetically pleasing graphical interface.

8.4 Future Work

There are many opportunities for future projects.  These include projects that might have been in place of this project as well as interesting problems that arose during the development of this project.

8.4.1 Create a Telnet Client

Creating a telnet client was the first considered project.  This is probably the least complex of the projects.  The basic hardware setup is the same, with two computers, one acting as a wireless client and one acting as an Internet relay point.  The difficulty of this project is the communication between the Internet relay point and the remote computer that is being connected to.  There is a lot of synchronization that needs to be setup.  The reliability of the connection must be kept very high because of the amount of synchronization that is happening.

8.4.2 Get the serial interface to work correctly

The Bluetooth development kits that were used have a serial (RS-232) interface provided with them.  Although slower, the developer would have more control over the device if the serial port were used.  The problem lies in finding the correct protocol to use.  This would probably involve contacting the vendor of the development kits to find out the serial communication specifications or to acquire a serial driver for the devices.

8.4.3 Low-level communications

Low-level communication can probably be achieved through the USB port using the driver provided with the development kit.  The way to properly achieve this is to step through the sample code and find out exactly what is happening.  This project revealed itself too late for the current project to make use of it.  Once low-level communication is established, more features, such as auto-detection and eliminating the current cumbersome initialization routines could be developed.

8.4.4 Voice over Bluetooth

This is one of the most attractive features of Bluetooth, but unfortunately, the current driver doesn't support the transmission of sound over Bluetooth.  There is supposed to be a new driver available at a later date, and there is the possibility that it will support voice over Bluetooth.  Otherwise this will be a very difficult project that will require a lot of support from Ericsson.

8.4.5 Improved User Interface

The user interface that was designed for this project was created in order to prove that the mail interface worked correctly.  It does not have many features and can be difficult to use.  One improvement would be to create a more intuitive interface, besides a simple text interface.  Another interesting idea would be to try and interface the program to one of the more popular email programs currently available for use in Windows.  This would require finding an email program where the source code is available, and having a strong understanding of what constitutes a useful user interface.

8.4.6 Web Browser

This web browser follows along the lines of the telnet client, but it has a couple of different problems associated with it.  First, there needs to be some sort of graphical interface in order for the program to be useful.  The program will need to interact with the Internet in order to use all of the links embedded in the web-browser.  The next issue, although a web browser can be created without this, is to incorporate pictures into the web browser.  There needs to be some sort of file transfer going on in order to send the pictures from one computer to the other.

Finally, for a web browser to work with modern websites, the browser must be able to handle JavaScript, secure connections, flash, asp, cgi, and other common Internet elements.
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