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Part 1: Project Description (8-10 minutes)

A.  Definition and Requirements: “This is what I started with.”

The original project description reads as follows: 
“Develop a web server that monitors the position of an individual using the Global Positioning System (GPS) in real-time.  
The original requirements are listed as follows:

· Conduct a feasibility study to evaluate and cost out the required hardware and estimate a timeline for the project.

· The server will monitor the location of the GPS receiver in real-time.

· The application is not physically connected to the GPS receiver.

· Use MS-Visual products for the drivers and applications if possible.

· Suggest future applications for this system.

The following requirement evolved as research on the project progressed:

· Create a text-based command-and-response protocol that allows commands to be sent from the web page to the mobile unit, and responses to be sent back to the web page.

B. Solution(s): “Here is what I did.”

I first conducted the feasibility test, which included the research of necessary hardware for this project.  The hardware was purchased based on my recommendations.  I then developed a text-based command-and-response protocol that allows communications between a user (via a web page) and the mobile unit or laptop.  This protocol is expandable and customizable in that any command (up to 128 characters in length) can be sent, the command can be processed by the laptop, and a response can be generated and sent back to the user.  This entire system was also developed with ease of expandability in mind, so it is very easy for another person to add additional commands to the system.  I used the GPS Location Retrieval as a sample application of this protocol.  The command, in this case, is to send back the current location, and the response is the location itself.  The system is also designed to be as stable as possible, with graceful recovery or termination in the case of a broken connection at any point.
C.  Exceptions: “This is what I didn’t solve.”

All of the original requirements have been met.
D. Methodology: “Here are the methods, techniques, designs, experiments that I used.”

The first method I found helpful was that of multitasking and breaking the system down into components.  If I had approached this in a linear fashion, I would not have been able to complete the project in the semester.  Instead, I broke the system into components and worked on each at the same time, in parallel.  For example, I worked on the Garmin Protocol at the same time I was ironing out the bugs on my socket connection between Unix and Windows.  This not only allowed me to proceed at a reasonable pace, but it also provided for easy debugging, as I was able to debug each component individually before assembling the parts together into a complete system.  


I also found it very helpful to keep a detailed journal, and it was a very good idea to document each meeting I had with Dr. Pankratz, Dr. McVey, Professor Blahnik, or Professor Gibson immediately after I left the meeting.  This allowed me to get the ideas generated in the meeting in writing so they were not forgotten and could be referenced later.  
Additionally, I found it beneficial to maintain diagrams of the system.  These diagrams helped me keep the scope of the system in mind at all times, and were a huge help when explaining the system to others or discussing the design of the system with professors.
While designing the system, I found it beneficial to work in stages or phases, with different versions accumulating as I progressed.  The first phase was just to get something working, and then I continually refined it throughout the semester.  This seemed to work well, and I tried to archive each version, so someone in the future might be able to trace some of my steps and processes through those archives.
Part 2: Demonstration (8-10 minutes)


Here is my solution and some experiments that show how it works.

My solution may be best described in the attached system diagram.  The main components are a set of dynamic web pages (written in Perl and HTML) that serve as the interface to the human user.  These web pages allow the user to select a command, which is then sent to the server program via a queue (a Named Pipe on the UNIX Server).  The server program pulls commands out of the queue, sends them to the laptop via Internet sockets, and awaits a response.  The laptop, when it receives the command, may perform some action based on the command, and then generates a response, which it sends back to the server using sockets.  This response is then accepted by the server program and placed on a file for the web pages to retrieve and display for the user.
To show how the system works, I will demonstrate the retrieval of the location of the mobile unit as it travels around the De Pere area.  
Part 3: Q&A 

Be prepared with documents, diagrams, figures, code listings, more demonstrations, power point slides, etc. to help you explain your research and solution at every depth and detail. Remember, the more visuals and the less code/text makes a presentation the best!

As mentioned before, the attached system diagram is very helpful in gaining an overview of how the system works.  Additionally, I will have code listings available on my web site in case anyone would like to view them.  
Part 4: Learning and Development Process

A. Strategies: My best learning techniques. Where and how I found my answers.

My primary sources of learning and answers for this project were other people’s experiences and my own experimentation.  When I needed an answer, I would first consult the Internet or text books, as they usually have the answer to many programming problems.  These sources of information were especially helpful for syntax issues when using sockets, pipes, and other system-dependent tools.  I also consulted the Internet for assistance with the Garmin GPS Serial Protocol, as many people have worked with this protocol and documented their solutions on their web sites.
Another invaluable source of information for me was the faculty in the Computer Science department.  I found myself going to Dr. Pankratz for systems design and Operating Systems questions, Dr. McVey for Windows issues, Professor Blahnik for GPS information, and Professor Gibson for Unix questions.  
When all else failed, I turned to experimentation and tried my best to figure things out by trying different things based on my previous programming experiences.  
B. Knowledge: These CS concepts proved most helpful for this project. 

For this project, I found the concepts learned in Operating Systems to be very valuable.  Since the server runs on Unix, I needed the Unix programming experience, and I also was able to use the concepts of sockets and named pipes in this project.  Also, the permissions issues I ran into while working with data files were solved with concepts learned in this class.
Additionally, I found my Programming Languages course helpful in that it introduced me to Perl, which allowed me to create the dynamic web pages that server as the user interface to the system.
C. Extensions: The senior who will take over my project next year should consider these enhancements, and extensions as further research.

Near the end of the semester, a means of binary data transfer was proposed for this system.  This would allow the transfer of an image from a webcam, for example, back to the user.  The design of this specific example was discussed, and it was decided that one command could be “UPDATE IMAGE”.  When the laptop received this command, it could capture an image and send it back as the response.  The Perl program that retrieves the response would then need some “smarts” to know that the response is a picture and not plain text.

An additional enhancement of this system would be to incorporate visual mapping, so the user can see where the mobile unit is, not just the coordinates.
D. Advice: Any advice for next year’s seniors?

I highly recommend keeping a detailed journal, because it really helps to get your thoughts down on paper.  I also recommend starting early and keeping up with the project – don’t give it low priority just because it is not due until the end of the semester.  Finally, take advantage of your professors, especially Dr. Pankratz, for everything from minor syntax bugs to major system design issues.
E. Overall Experience: So, was the experience worth it?

Absolutely – this project taught me more than I have learned in any other class about “real-world” projects.  The design of a complete system forced me to think in smaller portions, and the freedom given (and lack of milestones or deadlines set from above) made me set my own deadlines.  I felt that this provided me with an excellent transition project to help me move successfully from academia into the “real world.”
