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Project Background
Our idea is a multi-function GPS enabled buddy locator. The concept is based on merging GPS location features with functionality like that of AOL Instant messenger (chat to come later). The messages will be transferred using SOAP and they will send XML strings back and forth. 
Each user will have a contact list that maintains a set of GPS coordinates that each contact is linked to. For example, the contact list on my Pocket PC might store GPS points in my own profile for my home, Jordan Hall, the library, and Wendys. This list of hangouts would be a part of my profile that can be seen by users with me on their contact list. Contact lists and all user profile info and GPS coordinate sets will be stored in XML. Broadcast mode will send out your coordinates to those on your contact list at intervals. The users who receive your broadcast can always check your most recent broadcast location.  Proximity Alert is a behavior for anyone that is receiving broadcasts from someone on their contact list that will alert them if the broadcasting user is within a pre-determined proximity of the listener's location. 
Below is a list of work to come:

· Hangout Alert means your contacts will be alerted if your GPS coordinates are within the pre-determined proximity of one of their hangouts. For example, if your mobile device was on Hangout Alert, and you were driving around Clemson, I would be alerted if you went to Wendys. Then I could SMS or call you, and let you know if I wanted to meet. 
· Convoy mode would be helpful for connecting different cars in road trips, etc, so that you know the location of the other members of the temporary group (convoy). 
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Architecture and Technologies Used

· Microsoft SQL Server 2000
· Microsoft Visual Studio .NET
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Server Side
      The system will consists of the following:

· .NET WebService
· Sql Database
       The Listening WebService was designed to receive messages from the Pocket PC.  The messages consist of XML strings that contain data on the contact, which is stored on the Web Server’s database.  Below is a diagram of the interaction between the database and the WebService:       
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Web Service Development

First - Start by creating an ASP.NET WebService, as in the picture below:
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 Next – Change the Namespace and begin writing functions, as in the picture below
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As you can see in the above picture, I am going to return some XML to the Client
Below are the functions that the WebService currently supports:

Public Function GetXML(ByVal UserName As String) As String 

This method reads from the database and returns the contact list Xml to the client.
Public Function UpdateXML(ByVal XMLData As String) As String

This method parses the contact Xml and inserts it into the database.
To test the WebService, open the WebService from a browser and click “Invoke” 
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Once you have clicked the button you should see a results pane like this:
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Database Development

The Database, at the moment of writing this document, consisted of two tables: CONTACTS and CONTACTS_LIST.  They were used to store the contact information needed by the client application.  Below is a diagram of the tables and how they are related.
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Client Side

Step – By – Step Pocket PC  Application Dev Guide
These instructions describe how I was able to deploy a simple application to the HP Ipaq h4100 using Visual Studio on my Windows XP Home Machine.  If you do not have access to VS, I recommend trying one of the Embedded Visual C++ or Embedded VB walkthroughs on our links page.

1. Uninstall Visual Studio if it is already installed.  (ActiveSync Software must be installed before VS) 

2. Use Windows Update to download Security updates and the .NET Framework. 

3. Install the ActiveSync software. 

a. Only plug in the Ipaq cradle after the software is installed and ready to synchronize. 

b. Synchronize the device. 

4. Install Visual Studio .NET 2003. (I used the academic package) 

5. Start Visual Studio 

a. Select New Project. 

b. Select the programming language you are targeting, then the Smart Device Application Template as shown below 
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d. Select the Pocket PC as the Application to target, and make sure that both The device and the Emulator are listed in the far right panel 
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f. Click on the MainMenu1 button under your new Form1 to start creating menus 

i. The bottom of Form1 will have fields saying “Type Here” where you can create menus and menu items.

ii. Double click a menu item to automatically create an event handler function for the user clicking that item.

g. Once you have some simple menus, you can test your project on the Emulator.  Press F5 

i. You will see this window.  Select the Emulator and click Deploy.
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iii. The Emulator will start up, and you must wait while the compiled files are copied to the emulator’s memory space.  The emulator behaves almost exactly like the actual Pocket PC, so it is a good testing environment.

Our Client-Side BPS Application


This is the design view of Form1.cs, the main file of our C# application.  All application logic is initiated through event handlers.  The large white space area is bigLabel, where the contact list information is displayed.  The application depends on 2 xml files: contacts.xml and locations.xml.  Both files are copied to the device during deployment and read by the application during execution.  The contacts xml is updated and saved to local disk during execution. The xml handling is done using the .NET Compact Framework’s XmlDocument Object, which allows for very clean parsing and generation of xml.  Below are the most important methods in the program and their descriptions.
private void updateButton_Click(object sender, System.EventArgs e)


This method is the core of the application, triggered when the update button is clicked.
private void doWebUpdateXML()

This method updates the user’s location in the server by calling the web service function UpdateXML().  Executed only in Broadcast mode.
private void doWebGetXML()

This method retreives the XML information for all users from the server by calling the web service function UpdateXML().  The information is then saved to the local XML.
private void displayList()

This method parses and interprets contact.xml and displays the result on the bigLabel Area.
private void doAlerts(double radius)

This method iterates through the contact.xml and pops up message boxes for needed proximity alerts.  Executed only in Alert mode.
private string getLocation(string mylat, string mylong)

This method gets the location name in locations.xml that contains the given coordinates, if any.
private double getDist(string strLat1, string strLong1, string strLat2, string strLong2)

This method calculates the great circle distance between 2 coordinate sets, taking into account the curvature of the earth.
private string getDir(string strLat1, string strLong1, string strLat2, string strLong2)
This method determines the relative compass direction from the first coordinate set to the second.
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