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Preface
Document Organization

The document consists of 4 main parts. Parts can be divided further into usually 3 sections. In the first subsection s/w and h/w requirements are mentioned. Web service implementation is described in the second subsection. The third subsection is devoted to description of the Flash component. However some sections are not divided if it is not necessary.

Document Conventions

In this publication, the following conventions are used:

§ All source code written in this document are marked out with the Courier New font;

§ The following conventions are used in the command syntax description:

- In the place where something is written in between of “<” and “>” you need to enter a value, e.g. <address>;

- Database table fields are enclosed in brackets, e.g. [<node>];
- The vertical line “I” means “OR”;
PROJECT BACKGROUND
The WECUP proposes to build a Navigation system to be used on a Pocket PC. It is built as a prototype for the real application and just stresses on 7 locations around the Clemson University campus

It includes the following functionalities: - 

· Tour Guide system on a Pocket PC to act as a Campus tour guide of the Clemson University 
· Use "point-and-pick" technology for choosing start and end of tour 

· Highly interactive screens

· Shortest path between important locations in and around the campus

· Uses Web proxy and can be used outside campus too (provided the Wireless connection is accessible )

Here is the design for the project: - 
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As you can see I have used SOAP which will be explained further as we go.

1. Startup Guide for creating WECUP
1-1 Before You Start

To make the Wireless Excursion of Clemson University over Pocket-PC (WECUP) application it is necessary to:

· Have Macromedia Flash MX 2004 software installed on your local computer
· Have a folder with public access on a server
· Have a PHP Web-proxy installed on the above server
· Have a NUSOAP library installed in the public folder of the above server
· Have a Microsoft IIS Server running with default settings
· Have a MS SQL Server 2000 database with permissions to create/modify tables
· Have a Visual Studio .NET IDE installed on your local computer
1-2 Hardware Requirements and Other Settings

The WEP Software installs on a standard Pocket-PC through AutoSnyc.

Hardware requirements are as follows:

Processor – 400 MHz Intel PXA250 Application Processor or higher suggested;

Memory   – at least 16 MB;

Video – Color or Monochrome; Color suggested
Input Method – soft keyboard, stylus

Interfaces – WLAN

Display – TFT liquid crystal display 64K color (65,536 colors) 16-bit touch-sensitive transflective thin film transistor (TFT) liquid crystal display (LCD) 

Viewable image size – 2.26 in wide x 3.02 in tall (57.6 mm wide x 76.8 mm tall), 3.8 in Diagonal (96 mm)

Operating System Applications – Powered by Microsoft Windows for Pocket PC 2002 , Pocket Internet Explorer, File Explorer, Terminal Services Client, VPN Client, Infrared Beaming, File Explorer, Macromedia Flash™ Player
Synchronization – AutoSync Cable (USB and Serial)

Communications – WL110 Wireless PC Card (requires PC Card Expansion Pack) , Compact Flash Modem 56K V.90 (requires CF Card Expansion Pack)

1-3 Software Requirements
· Macromedia Flash MX 2004
· Visual Studio .NET 2003
· NUSOAP
1-4 Installing the Softwares
· Macromedia Flash MX 2004

Where:  On your local computer or the computer you will use to develop the s/w

You get this in licensed version or a 30-day evaluation version. I used the 30-day evaluation version since this project was supposed to take approximately 1 month to complete. The licensed version may be purchased which may include additional features. Installing is very easy by just following the setup directions provided by Flash. Installation directory doesn’t affect the application.

· Visual Studio .NET 2003

Where: On your local computer or the computer you will use to develop the s/w

Can be downloaded from http://downloads.microsoft.com/ and installed on the machine. Installation is very easy. Installation directory doesn’t affect the application.

· NUSOAP

Where: Into a directory/subdirectory in the folder on the server with public access

Can be downloaded from http://dietrich.ganx4.com/nusoap/index.php. Installation is just basically making a copy of the file nusoap.php in the above said directory.

· PHP Web Proxy

Where: Into the same directory as NUSOAP client is installed

Installation is just physical copy of a PHP file into the folder.

2.  THE HEART ---WEBSERVICE  
2-1 Web service
The .Net Web service is responsible for calculating the shortest path between nodes in the graph. I used Visual C# .Net just as an introduction to a new language. New because it is different from C++ in some aspects and hence took some time for me to develop the application.

Here is how you can start developing a .NET web service. 

First, you create a mobile web service in .Net as shown below. Select Visual C# Projects to start writing code in C#. Create the Web service on localhost which is your local machine.
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After you have created the project you can then start writing your own web service class.

Here is the code for the Web service:
using System;

using System.Collections;

using System.ComponentModel;

using System.Data;

using System.Diagnostics;

using System.Web;

using System.Web.Services;

using System.Data.SqlClient;

The above are classes which we need for different purposes
namespace dbengine   //( create a namespace and call it dbengine
{

//Namespace for the Web service

[WebService(Namespace="http://hogwarts.cs.clemson.edu/jpotdar/webservices/")]

/// <summary>

/// Summary description for Service1.

/// </summary>

  And now just write the following code with the same class name as your namespace

public class dbengine : System.Web.Services.WebService 
{

//Creates a Connection to the Database Deptdb
SqlConnection dbConnection= new SqlConnection("Data Source=hogwarts.cs.clemson.edu;uid=<user id>;pwd=<your password for database>;Database=Deptdb"); 

public dbengine()

{


// This call is required by the ASP.NET Web Services Designer


InitializeComponent();

}

// WEB SERVICE ----- dbengine -------



[WebMethod]        //( needs to be specified for a web method
//Now create your own method with arguments

public string get_shortest_path(string start,string end)


{ 




DataTable dataTable;    // <-- Table to hold data




int currRec=0,totalRec=0;




string returnvalue="";  // <-- Raw output  




string sql=""; // <-- Sql query string




int MAX = 115; // <-- Max number of nodes in Map




//Queues to hold nodes in it




Queue S = new Queue();  // <-- psuedo-output queue




Queue Q = new Queue();  // <-- node container
Here is the code to access a field from the tables in the database:

#region -- Get start and end node numbers from database

#region --- START NODE ----

// Get the start node number






dbConnection.Open();

sql = "SELECT * FROM nodes WHERE node_name = '" + start + "'";

// for Sql Server create a dataadapter
SqlDataAdapter dataAdapter = new SqlDataAdapter(sql, dbConnection);






DataSet ds = new DataSet();  
dataAdapter.Fill(ds, "prog");

dataTable = ds.Tables["prog"];

currRec = 0;

totalRec = dataTable.Rows.Count;

// Get Source or Start node number by converting string to Int32
src_node = Int32.Parse(dataTable.Rows[currRec]["node"].ToString());

//Set the distance of source/start node to zero

d[src_node] = 0;            // <-- d[s] = 0

//Close the connection

dbConnection.Close();

#endregion
The web service implements the Djikstra’s algorithm for shortest path generation. I send a request consisting of 2 parameters – start node and end node and I get a result back from the web service telling me a list of possible nodes in that shortest path generated.
The entire source listing for the Web service is available at my web site http://www.clemson.edu/~jpotdar/663/src/dbengine1.asmx.cs.txt
Yeah the code looks pretty huge because I worked around with queues to solve the Dijkstra’s algorithm.

Remember that the way to create a web service is to first create the web service on your local machine by providing the path for the Project as :

“C:/Inetpub/(your username)/webservices/dbengine/”

This is on your local machine. Once you compile successfully, ftp the Web service folder to Hogwarts at the same path as above. Then you are ready to go.

2-2 IMAGE COLLECTION

I used satellite images for the maps to get a real feel of the Clemson campus. The images were provided to me by Dr. Pargas. The images had really good depth. Here is a sample  image that I used :-
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As you can see these images have greater resolution and hence can be used for zooming on since you will see extra details with greater resolution of the images. Once you collect images for all nodes that you would want to include in your map you should start designing the edges on the map.

2-3 Graph Generation

For this I drew actual nodes (intersection of 2 or more edges) on an image to get an idea of how many nodes I would have in my map and I was shocked with the number rising over 100. I had like 7 major nodes which were my source and destination nodes and other intermediate nodes totaling to a mighty 115.

The problem with so many nodes was that you need lots of edges to connect them and thus this was very time consuming for me. But I was trying to include as many nodes and edges as possible for the project.
However from the image below you can figure out the nodes and edges used in the map.
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2-4 Database Generation

I needed two main tables for storing the “edges” and “nodes”. Here is a sketch of how the tables are organized:- 

	NODES


	NODE NAMES 


	NODE DESCRIPTION



	1
	Sikes1
	………………….

	2
	Sikes2
	………………….

	3
	Bracket3
	………………….

	4
	Martin4
	………………….

	5
	Hendrix5
	………………….

	6
	Martin6
	………………….

	7
	Bracket7
	………………….


The reason I chose such difficult node names was that I wanted to know just by looking at the node names as to where that node is … is it nearer to Sikes hall or nearer to Jordan hall.

For example Sikes1 and Sikes2 are 2 nodes near Sikes Hall. Maybe they are near to Bracket as well but I chose those nodes which are nearer to Sikes than Bracket as Sikes1 and Sikes2.

The Edges table looks like this: -

	START_NODES


	END_NODES
	WEIGHT


	EDGE DESCRIPTION


	Handicap Accessibility

	1
	16
	23
	………………….
	Y

	2
	12
	33
	………………….
	Y

	3
	41
	50
	………………….
	N

	4
	7
	45
	………………….
	N

	5
	1
	100
	………………….
	N

	6
	5
	90
	………………….
	Y

	7
	4
	75
	………………….
	Y


The weights are approximate distances which I figured out only from the satellite images provided. But they do not stand for exact distances between the nodes.

The Handicap Accessibility feature is the one which I wanted to achieve but due to lack of time I could not complete that feature in summer. All it would show is the path which can be accessible by the handicap. 

This feature would enable the map to tell the users the path to take for handicap persons like avoid those edges which involve staircases or ramps or road crossings.

For this feature to be turned on we just need some extra flags.
3. FLASH COMPONENT

I used Macromedia Flash MX Professional 2004 for developing the interface. I used an evaluation version of Flash MX which would expire in 30 days which was enough for me.
I thought it would be much easier to implement the interface in Flash rather than using Visual Studio .Net Web application which lacks the interactive nature of Flash plus ease of many things.
3-1 USER INTERFACE

The User interface exposes more of map than controls. The controls exist on the map itself in the form of buttons or movie clips and are present on a separate layer on top of the actual image. The actual image is preserved in the entire process with no modifications to it.

Here is an image of the User Interface 
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All you have to do is select the HP iPaq Full screen template from the mobile devices template under FILE > NEW in Macromedia Flash MX

The result is the Pocket PC image. All we have to do is develop flash content within its screen limits so that when we export the flash movie to a real Pocket PC we can stay within its screen limits.
Here is an image showing the layers I have used 
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The “paths” layer holds all edges on the map in the form of Movie Clips. Those are present in Frame 71. The “buttons” layer holds the ‘Reset’, ‘Ok’ and ‘Power OFF’.
The “message“ layer holds the message-bar messages. The “hotspots” layer has buttons to click on each major node. The “device” layer holds the Pocket-PC image. The “mask” layer has the mask to control zooming of the image. 2 layers below this layer have been masked as seen. The “content” layer has the actual image stored in it and provides ‘Motion Tweening’ for creating the zoom effect as shown by the arrows in this layer.

The “global” layer contains some global information.

You should have some knowledge of using Action Script in Flash. 
Action script is almost like C++ but also contains different statements for use.
3-2 ZOOM
I also used zoom functionality for the map. But I could only implement it for the first screen. When you click on any nodes you zoom into them and you get a message showing what location that is.
I didn’t know that we had to use Masking as a supplement to zoom in Flash. When I learnt about it zooming was very easy for me. Masking masks out that area of the picture like outside the boundary of the Pocket PC screen and doesn’t show us that area. It just shows us that part which is exposed.
I used Motion Tweening for Zoom effect. Motion tweening is really a good way for zooming and it’s very easy.

See the image below to view how it looks when you zoom in on Martin Hall
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You can see Martin Hall zoomed on!!!
3-3 GRAPH GENERATION

For regeneration of the shortest path I placed another layer on top of the image layer called the “paths” and placed movie clips for the edges. After I placed them I disabled them so that they were hidden.

Here is a tutorial of how to Enable/Disable movie clips:

http://www.permadi.com/tutorial/flashMXQuiz/index3a.html
Here is an illustration of how I implemented it 
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Now I access the web service to get the nodes which lie in my “shortest” path of the source node and destination node. Once I get the nodes I ENABLE the edges on the layer between those nodes and Lo!! We get the shortest path regenerated on the map.
3-4 WEB SERVICE REQUEST / RESPONSE

We also need to understand how to access a web service within Flash. I spent 4 days and 3 nights just to know how it works and came across many solutions and kept trying them until I found out none of them worked for me. 
Here is a link to the tutorial:
http://www.macromedia.com/devnet/mx/flash/articles/flmxpro_webservices_print.html
for getting a Handle on Web Services in Macromedia Flash MX Professional 2004 using NUSOAP and a PHP Web Proxy . This is what I used for my project since it was the only way I could get a response from my web service.

This tutorial is a really nice tutorial to understand how to access a Web Service. For me my web service is residing over “hogwarts.cs.clemson.edu” and Hogwarts is not accessible from the external world (off-campus locations) and hence the only way to access it from off-campus location is to create a GenericProxy (GenericProxy.php) in the public folder on any web server. I used the people.clemson.edu web server for this purpose.
I don’t need to explain how to achieve this since the tutorial explains it properly.

However I dealt with problems like importing flash classes. I could not do that I still don’t know the reason. Hence I dropped the idea of using the Serializer.as (action script) since it is not essential. I just tweaked the code for the GenericProxy a little bit and included the script in GenericProxy.as (action script) in my frame itself. I didn’t create any GenericProxy class in my frame code. I just used the new Loadvars(); code segment as explained in the tutorial.

I used the Loadvars object to make a “GET” request to the GenericProxy PHP Web Proxy on people.clemson.edu. For this u will use sendandload(….) method of Loadvars object and pass on the parameters to be passed.
In response you will get the output generated by your web service provided no errors take place. I had to strip extra information from this output string and convert it into an array so that I can access it easily.

If the above said tutorial doesn’t work for you then try this tutorial 
http://www.sephiroth.it/tutorials/flashPHP/webServiceConnector/
Using this tutorial you actually create a Web service component in your Flash movie and access your web service through it. But it didn’t work for me. I tried a lot but I failed to get a response from my web service. I don’t know the reason.
4. THE WEBPROXY AND SOAP CLIENT
4-1 PHP WEBPROXY
Here is the code for PHP Web Proxy which uses NUSOAP client. One thing to remember is that the NUSOAP should be in the same folder as the GenericProxy.php. Okay now here is how I have made a GET request to this PHP Web Proxy. This code comes in one of the frames where I need to get the result of my web service.
// define the LoadVars object

lv = new LoadVars();

// call GenericProxy.php to pass the LoadVars variables to it

lv.sendAndLoad("http://www.clemson.edu/~jpotdar/php/nautilus/GenericProxy.php?start=startnode&end=endnode", lv, "GET"); 

This is the source listing for Generic Web Proxy.
//---------  GenericProxy.php --------------

<?php

require_once('nusoap.php');

//$_REQUEST to be used if you make a POST request through Loadvars.sendandLoad(..)
//$start = unserialize(urldecode($_REQUEST['startnode']));

//$end = unserialize(urldecode($_REQUEST['endnode']));

//I have commented this code because I have used GET request.
// Create a new Soap object

$soapclient  = new soapclient("http://hogwarts.cs.clemson.edu/jpotdar/webservices/dbengine/dbengine1.asmx?WSDL",'true');

//Name of the method to call
$soap_action = "http://hogwarts.cs.clemson.edu/jpotdar/webservices/get_shortest_path";

//SOAP request to be made

$soap_msg = '<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

    <get_shortest_path xmlns="http://hogwarts.cs.clemson.edu/jpotdar/webservices/">

      <start>'.$start.'</start>

      <end>'.$end.'</end>

    </get_shortest_path>

  </soap:Body>

</soap:Envelope>';

//Send the SOAP request

   $msg = $soapclient->send($soap_msg,$soap_action);

 // Serialize the result before sending back to Flash

$serializedResult = utf8_encode(serialize($msg));

// Send result back to Flash

print "&myResult=$serializedResult&";
?>

This method did work for me and it’s good to have this method since you can access the Web Proxy from any where on-campus or off-campus. And through the Web Proxy you can access the Web service on Hogwarts.
5 .Some Useful Links
http://www.macromedia.com/devnet/mx/flash/articles/flmxpro_webservices_print.html
http://www.permadi.com/tutorial/flashMXQuiz/index3a.html
http://www.sephiroth.it/tutorials/flashPHP/webServiceConnector/
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