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ABSTRACT











In the market today, having a web application that can display contents that are driven dynamically by a backend database has becomes the norm. In this project, the author will research on the various technologies and methods required to created a dynamic web application and select the most appropriate technologies based on their merits to implement a bigger scale application.
The most widely used software to implement a dynamic web application is to use Integrated Development Environment (IDE) software such as Adobe Dreamweaver. Dreamweaver offers compatibility with many widely used application servers and databases. They’re also very easy to use and required very little coding. However, without the knowledge needed to actually go into code view to edit the code manually, there is very little customisation available to manipulate these data and information. 
Adobe Flash, on the other hand, offers very good interactivity and animations to web pages. They also offer compatibility to widely used application servers and databases. However, using Flash requires much more coding and understanding of how the application server’s code and database’s Structured Query Language (SQL) works. A good amount of coding knowledge has to be acquired here but with it, comes the power to customise the data in any way the author wants. 
As a result, Flash MX 2004, together with Flash Remoting components, ColdFusion application server and Microsoft Access Database, was chosen by the author as the development tool to implement an Inventory Management System. 
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INTRODUCTION

1.1 Background 

There are generally two types of web sites. The type with static content and the type with dynamically generated content. Content here refers to the information that is presented on the web page in the form of text, graphic, sound, etc. Static content here does not mean that there are no animations in the page. It means that the information is constantly the same every time a person visits the page as long as the web developer did not update it. For a static-content web site, the content is generated during the development time of the site and any future changes to the content have to be done manually by the web developer. On the other hand, dynamic content does not mean that the web page has a lot of animations. It means that the information on the page get its source from a database and will change whenever there is a change in the database.  For a dynamic-content web site, structure of the content is generated during development time but the content itself will update dynamically via the database during the operations period. 
In recently years, the internet connection speed has progress tremendously. Information is passed to and fro at an incredible fast rate. Information has thus become the key to competitiveness. People are not satisfied with just receiving information; they want to receive the latest information right here, right now. Because of this, web fanatics are no more contended with sites that gives static content. A site that is able to access a remote database that has information updated in real time, and displaying the updated information dynamically in its page is no more a luxury, it is an essential prerequisite. 


What are the benefits to having a dynamic content? Perhaps the key benefit of dynamic content for marketers is the ability to talk to customers and prospects intelligently. Based on the rules you create, the data you gather and the subsequent message you send, you're speaking directly to a person's preferences and generating content that's germane to them [1]. This means the ability to create fully customized and personalized content to users. An example is the YouTube site which will suggest videos to a user based on the videos the user have added as favourite previously. Other benefits include the ability to automate many business-to-business communications tasks, simplify many work-related processes at once by creating one single interface for all accessing, giving employees and clients immediate and remote access to the information they need [2]. Businesses are increasing becoming global. Data resources may reside in a server in US to be accessed and updated from regional and overseas business branches. 

With this background and benefits in mind, the project to implement a multimedia based dynamically driven web content using Flash and server technology is being introduced. 
1.2 Objectives


The Objective of this project is to implement a practical web application that can communicate with a remote database to access and present dynamic data on its web pages. Some of the latest technologies in the market will be explored and finally the most suitable one will be selected to implement this application based on its merits. 

Dreamweaver and Flash are powerful multimedia tools that can create engaging interactive experience to the users. However, to make these contents more powerful and valuable to network users, dynamic content is essential. Due to the benefits of a dynamic content to the commercial world, in doing this project, “Multimedia based dynamic content using flash and server technology”, I aim to create a rich and engaging interactive content that can at the same time, solve real world problem. 

1.3 Scope

The main approach to do this project will be as follows:

- Explore the technologies and tools suitable for dynamic content

There are a large numbers of available tools and technologies in the market today. The initial phase of the project is to be aware of all the different technologies that are available and to explore some of them.  Not all the technologies will be covered as there are diverse. Some other constraints like, the operating systems I use, the hardware I have, will limit my choices. 

- Select a technology base on its merits 


From the difference technologies explored, I will grade their pros and cons and whether they are suitable for use with the project. 

- Building expertise in the technology

Once the technology is being identified, I will attempt to study in-depth to gain more knowledge in that technology. The objective here is to build up my expertise in it and to familiarise myself with its usage so that I can use it to build a web application with expanded functionality. 
- Implement a commercial application

Using the skills I’ve acquired, I will implement a practical application that can access a remote database to display real time information to the user. This will include an interactive User Interface (UI) at the front end and a dynamic server at the back end interacting with the database. This stage of the project will also include the testing and the refining of the application so that it will work in practical environment. 
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REVIEW OF THEORY 

2.1 Static web applications

Classic web pages were usually static in nature. Below is a diagram showing the components of a static web application:


Diagram 2.1a. Static web pages [3]
The browser in the PC makes a request to the web server through HTTP. The web server received the request and retrieves the static HTML or HTM files from its disk. It then returns the HTML file content back to the web browser in the PC. The browser will finally display the content on its page to the user. Unless the static HTML files are changed by the web developer, the browser will always receive the same static data every time it sends a request. 
2.2 Dynamic web applications

To provide dynamic content, a few more components need to be added. Below is a diagram showing the components of a dynamic web application: 


Diagram 2,2a. Dynamic web pages [3]
In this case, the browser makes a request over HTTP and is received by the web server as usual. However, instead of directly open a static HTML file from its disk, the web server will forward the request to an application server. This application server serves as a logic processing layer that interprets the request and executes scripts to query a database, and finally formatting the data into the form of HTML. This generated HTML is then sent back to the browser over the HTTP connection. From the browser’s point of view, it’s receiving HTML that looks exactly the same as in a static environment. It has no sense that there is a dynamic server in the back end. So as long as the application server generates well formed HTML that can be interpreted by the browser, then the application works as expected. [3] In this case, however, the browser will be receiving data that are changing as long as the database is updated constantly. Hence, it is known as a dynamic web application. 

2.3 Components of  a dynamic web applications

Some of the common software that is associated with each of the components:

Browsers 

A Web browser is a software application which enables a user to display and interact with text, images, videos, music, games and other information typically located on a webpage at a web site on the World Wide Web or a local area network[4]. Some common browsers include:
· Internet Explorer: Runs on Windows platform. Most common browser as this comes pre-installed in all recent versions of Microsoft Windows. 
· Mozilla Firefox: An open source browser. Runs on Windows, Mac OS X and Linux platform. Second most popular after IE and is fast catching up due to its huge plug-in options.

· Safari: Used to run on Mac platform only but available on Windows since 2007.
· Google Chrome: This just recently entered the market and is still in its early operation stage. There may still be some incompatibility with some plug-in-oriented sites. 
Web servers 

Web servers are either a computer or computer program that accepts and respond to a HTTP request from client. Responds are usually in the form of HTML containing text, images, or data contents. Some common Web servers program includes:
· Internet Information Services (IIS): It is created by Microsoft for use with Windows. It’s the second most popular web servers in behind the leader Apache. 

· Apache: A free and open source HTTP server that is available for many systems like Windows, Mac and Linux. It is the most popular HTTP server on the World Wide Web.  

Applications servers

An applications server usually refers to software that resides in the server’s disk. It is used to communicate between the HTTP servers and the database. They receive request, process scripts and return dynamically generated HTML to the browser. Some common Application servers program includes:
· ColdFusion: It is one of the oldest and among the first application servers to provide developers the capability to create dynamic websites that are attached to a backend database. It is available to many operation systems like Windows, Mac and Linux. A license fee required for the deployment of ColdFusion.

· PHP: It is originally a scripting language used for creating dynamic web application. It has since evolved to include a command line interface. It is available for many operation systems like Windows, Mac and Linux. PHP is a free and open source software and is commonly paired with the MySQL database. 

· Classic ASP: It was Microsoft's first scripting engine for creating dynamic application. Microsoft has since move on to their newer ASP.NET and has not support ASP anymore. However it is still very commonly used as popular applications like Dreamweaver still has very strong support for this technology. 

· ASP.NET: This is based on Microsoft’s .NET framework use for developing dynamic web applications and replaced Microsoft’s older ASP technology. However, applications such as Dreamweaver do not have very good support for this technology. (i.e. Dreamweaver CS4 only supports up to ASP.NET version 1.1 while ASP.NET has already been updated to version 3.5)

Database Management System
A Database Management System (DBMS) is a software that organises, store and retrieve data from and to its many users. It shields the end users from having to understand the actual physical arrangement of data and simply presents a logical view that the user can understands about the data. The main advantage of a DBMS is that while there can only be one physical view of the data, there can be any numbers of different logical views that can be formatted to suit the users’ need. Some common Database Management System includes: 

· MySQL: It’s one of the most popular database servers. It runs on many platforms including Windows, Mac OS X and Linux. It works well with ColdFusion and PHP. Its community edition is free to download and use. The benefits include the ability to support large/busy applications. 

· SQL Servers: Meant for use with Microsoft Windows, SQL Server is usually used for very large scale application. It works well with ColdFusion and classic ASP. Its benefit is that it supports very large scale applications and its con is that it requires a lot of memory and resources.

· Microsoft Access: This is available for Windows system and is meant for small scale usage. It also works well with ColdFusion and classic ASP. The benefits of Access is that it is easy to setup and use but its cons is that it is not meant for large scale/busy applications.

· Apache Derby: It is a Java based database engine that works with ColdFusion. It can be use on multiple operating systems like Windows and Mac OS X. Its benefit is that it offers good performance and its con is that it works only with ColdFusion.

Web development applications

These are software that web developers use when creating a web applications. Standard applications now all comes with the feature of WYSIWYG (What You See Is What You Get) which is the ability to let developers see the results of what they are coding. It also helps developers generate all the source code needed for creating HTML pages. Some popular web development applications include: 
· Adobe Flash: One of the key features to Flash is the ability to create and deliver rich and interactive user interfaces and content to the user. Adobe® Flash® CS4 Professional software is the industry-leading authoring environment for creating engaging interactive experiences. Deliver to audiences across platforms and devices.[5] It also supports both Windows and Mac OS
· Flash Remoting: This is an add-on to Flash. This technology provides a connection between Flash and many leading application servers. This allows developers to create rich Internet applications by using the Flash User Interface to connect to a business logic on the backend.[6]
· Adobe Dreamweaver: It is the most popular application for web developers. When professional Web designers want to build a Web site, they nearly always pick Dreamweaver. With more than 80 percent of all designers using it, Dreamweaver is definitely the top dual-platform (PC and Mac) Web design software application on the market today.[7]  
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WORK DONE AND RESULTS

3.1 Overview of work done
Applications installed and configured on machine:
Microsoft internet Explorer
Google Chrome
Internet Information Services (IIS)
Apache version 2 
ColdFusion 8

PHP version 5

MySQL version 5
Microsoft Access 2007
Adobe Flash CS4

Adobe Flash MX 2004 Pro

Flash Remoting component for MX 2004 Pro

Adobe Dreamweaver CS4


Diagram 3.1a Technologies to use

Diagram 3.1b Flowchart of work done
3.2 Different methods of connectivity 
The different methods of connectivity using different technologies that can be used to create a dynamic web application are tried out and their advantage and disadvantage are discussed below:

3.2.1 Browser – ColdFusion 
This method deals with writing ColdFusion Markup Language (CFML) using a simple text editor (notepad) and saving them as a .cfm file in the ColdFusion server root (wwwroot) so that we can access it through a web browser by typing in the address:

 http://localhost:8500/filename.cfm.  

All ColdFusion file must have the file extension of *.cfm, *.cfc or *.cfml in order for the ColdFusion application server to recognise it as a ColdFusion file and execute them using the ColdFusion Engine. 
A simple ColdFusion page was written to explore some basic CF code. (see Annex A for full code)

-Tags used: <cfset>, <cfoutput>, <cfloop>, <cfif>, <cfelseif>, <cfelse>

-Functions used: ucase() 

–  to convert a string to upper case.

-Description of application: 
The application allows the user to enter their name and their age. If the name and age entered is valid (not empty), the application will first convert the name to upper case and use an ‘if’ statement to check whether the age is more than 35. If age is higher than 35, it will output a text stating that the user is old. Else, it will output a text to state that the user is young. It will then go into a loop to output a ‘*’ for every year the user lived. 
Review: This application is basically used for testing the connection between the browser and the ColdFusion application server and to illustrate what the application server is doing at the backend. No database is being created or connected yet at this point. The application is dynamic as it will behave differently depending on the name and age the user entered. The ColdFusion application server will receives the user’s input and process the ColdFusion code before generating a HTML file to pass to the browser to display the result to the user. If the user select ‘view source’ from the browser, he will not be able to see any ColdFusion code at all. Instead, he’ll only see HTML code in which the browser can understand. The ColdFusion code will always be the same while the HTML code generated by ColdFusion will change according to the user input. See the difference between the ColdFusion code and the generated HTML code in Annex A. 
Advantage: Using this method, it is very simple to implement a dynamic web application. It can be used for simple applications without the need to connect to a database. It doesn’t even need web development tools such as Dreamweaver or Flash to implement. 

Disadvantage: Not much graphics can be incorporated and limited User Interface (UI). This method also does not have the What You See Is What You Get (WYSIWYG) functionality that the web development tool offers. It is also not suitable for large scale applications.
3.2.2 Browser – ColdFusion – Access
A database was created using Microsoft Access 2007. The database file is connected to ColdFusion application server using the ColdFusion administrator. Simple query code with SQL and ColdFusion Markup Language (CFML) was created (using a notepad) to test the connection by creating record set and output the query. (see Annex B for full code)

-Tags used: <cfquery>

-Functions used: recordcount() 
–  to return the total records captured

   NumberFormat() 
– to format how I want the number to output (in this case, I want to output the cost in 2 decimal places)

-Description of application:  
This application simply reads from the connected database and output the data into tables on the browser. The recordcount() method is used to display the total records found for each query. 

An alternate method of connecting the database is tried out. The database was first connected using the ODBC services in Microsoft Windows before connecting to ColdFusion using the ODBC socket driver. ColdFusion code is written to explore other SQL commands. (see Annex C for full code)

-Tags used: <cfquery>

-SQL commands used: SELECT, UPDATE, DELETE, INSERT INTO, WHERE, ORDER BY

-Description of application:  
In this application, other different SQL statements are used to insert new data, update or delete existing data and finally listing and outputting the data. 
Review: At this point, still no web development tool is being used yet. This time, however, a database was being created using Microsoft Access and connected to the application server to test the connectivity between the browser, ColdFusion application server and the database. What the first application does is simply reading all the data from a database via a <cfquery> tag with a ‘SELECT’ SQL statement and displaying them in a table form on the browser. As usual, if the user open ‘view source’ from the browser, he will neither see any ColdFusion code nor any SQL statements; he will only see well formed HTML code displaying the data in table form. The second application is just an extension to the first to include more functionality. Instead of simply reading and displaying the data in the database, I’ve included some other functions to add, edit or delete existing data from the database to show the application’s interaction to the database.    
Advantage:  This method is very simple to use and it does not even require a web development application. Only requires a browser to open a ColdFusion page (created by a text editor) to have access to the Database. It can be used for small scale application that only needs to read, write to a database. 
Disadvantage: While it can connect to a database now, its disadvantage is the same as the previous method; it does not have much graphics options and limited User Interface (UI). This method also does not have the WYSIWYG functionality that the web development tool offers. 

3.2.3 Browser – PHP – MySQL
Here, PHP application server will be used together with MySQL database. Both are available in the WAMPSERVER installation pack, which includes the Apache web server, PHP application server and MySQL database. A database table is created in the WAMPSERVER’s administrator, phpMyAdmin. This table is named ‘fruits’ and it has two columns, ‘id’ and ‘name’. A PHP file is created using a text editor (notepad) to read the database and output the data in Extensible Markup Language (XML) format. XML is a set of rules that is used to encode textual data over the internet and is widely used and recognised by many internet related applications. 
This PHP file is saved as ‘fruits.php’ and is then copied to the local host root directory for WAMPSERVER. A browser is opened and the below address is typed into the address bar to access the file.
http://localhost/fruits.php
All PHP files must have the extension of *.php, *.php3, *.php4, *.php5 or *.phtml for them to be recognised by the PHP application server. They will then be be executed by the PHP engine. 
-Description of application:  
This application simply reads from the connected database and output the data into XML format for the browser to display. 
The PHP code and the browser’s output are shown in Annex D. If I use view source in the browser, I’ll be able to see well formed XML without any PHP code. 

At this stage, I can also use Adobe Flash to create a web application to read these XML from the (Uniform Resource Locator) URL http://localhost/fruits.php. Flash will simply read these XML as though it is a static XML file. It doesn’t know that the data are dynamically retrieved from a database. But as long as PHP is reading the database and generated well formed XML that Flash can read, it does not matter. The XML object in the Flash application can then be used to populate the Flash components such as a Listbox. 
The following code need to be keyed into Flash to create a XML object and read the XML file.

var theXML:XML = new XML(); //create the XML object

theXML.ignoreWhite = true; //make Flash ignore all white space in the XML

theXML.load(“http://localhost/fruits.php”);//load the XML file from the specified URL

I then use the following code to populate a Listbox with the data loaded from the XML. 

theXML.onLoad = function () {


var nodes = this.firstChild.childNotes;

for (i=0; i<nodes.length;i++){    //loop through all the data



Listbox.addItem(nodes[i].firstChild.nodeValue,i);//add each data to the Listbox


}

}
Review: As with all the above methods, the PHP code can be created by using a simple text editor. PHP code is very programming oriented. (i.e. having to put a semicolon (;) at the end of every instruction; using a // to make a single-line comment or /* and */ to make a large comment block, etc) so people who are comfortable with C++ programming will feel at home with the structure of PHP. 
I’m using PHP SQL functions to read in the dynamic data from the database and outputting them in XML format by using the ‘echo’ command in the PHP code. This is also one way in which I can integrate the database content into Flash is as Flash has the ability to read those XML without the need to know that those XML are dynamically connected to the database at all. 

Advantage: As there is a complete package, WAMPSERVER, available which comes with Apache, PHP and MySQL, installation is easy. The entire WAMPSERVER package is open source and is thus free. This method of connectivity is useful if I just wanted to read from the database and display the result in Flash or in a browser. XML is a very common format and is usable by many web applications.
Disadvantage: To use PHP with Access, an extension know as MDBTools package has to be install and configured on the system. Using this method of connecting Flash to PHP, I can only performing reading of the XML. Flash could not write anything to the database at all, thus losing the interactivity. 
3.2.4 Dreamweaver – ColdFusion – MySQL
In this part, an Integrated Development Environment (IDE) application, Adobe Dreamweaver is being used to implement a dynamic content. IDE here refers to an application that can combine various tools and integrate them together to simplify the construction of a Graphical User Interface (GUI). This time, MySQL is used as the database server with ColdFusion as the application server. A database is connected to ColdFusion using MySQL as the driver. In Dreamweaver, server bindings and server behaviour are used to perform query and creating output.

Data are retrieved from the database using the simple recordset builder in Dreamweaver. After generating the recordset, the data are presented in the webpage using both repeating region and dynamic table. (see Annex E)

New data can be inserted into the database using the ‘record insertion form wizard’ and data can be updated using the ‘record update form wizard’ in Dreamweaver (see Annex E). 
Review: This method requires me to create a .cfm file and editing it in Dreamweaver. The HTML structure and code are generated automatically when I drag and drop graphical content onto the workplace. Hence, all functionalities in the dynamic content web application can be done inside Dreamweaver easily. They includes selecting the database, query the database by using the ‘server behaviour’ functions and outputting them in tables of the correct format automatically. I can even create input forms that can conform to the data structure of the database automatically by the Dreamweaver’s built-in form wizard. 
Advantage: It is extremely easy to use as most functions are click, drag and drop. More-ever, all ColdFusion and SQL code are generated automatically without the need for me to understand them at all if I choose not to. This method is best for beginner developers who do not want to burden themselves with understanding those codes.  However, if I can understand the code and needs to edit them for more control, the program allows me to edit these codes in ‘code view’ mode. All ColdFusion, SQL and HTML code are also integrated together in one place by this IDE. Thus there is no need to write different sets of code for different components (i.e. all code are in the same .cfm file). 
Disadvantage: There is very little control if I do not know how to write ColdFusion code or SQL language. Therefore, it should only be used when I’m already competent in writing and understanding those codes. Also, this method is also very commonly used and offers no challenge as a University project. 
3.2.5 Flash –ColdFusion - Access  (using LoadVars () in Flash)
This time, the Adobe Flash web development tool is being used to communicate with the Microsoft Access database through ColdFusion. The LoadVars() function was explored in the Flash environment. A .cfm file was created to allow SQL querying functions to be carried out and a simple application was built using Flash to use these functions. 

A Flash program, toDoList.fla, was used to load the ColdFusion querying code written in todolist.cfm and display the result of the query in a Flash UI component Listbox. Code in todolist.cfm will return a recordset consisting of ItemID, ItemName and ItemDesc from the todolist table in the database. (code in todolist.cfm is shown in Annex F)

The following scripts are keyed into the first frame on a Flash program to initialize the server path and creating a new loadVars object. 
//set server name and path

serverName = “http://localhost:8500/”;

//Create a new loadVars object name serverData

serverData = new LoadVars();

//make the call to the .cfm file

serverData.load(serverName+”todolist.cfm);

//stop the playhead and wait for server to respond

stop();

A movie object on the first frame of the Flash program is used to capture the server responds and move the playhead to a location to process the received data after the server finished loading. The following scripts are used.
OnClipEvent (enterFrame) {

 if (_root.serverData.loaded) { //if server finished loading data into Flash

_root.gotoAndPlay(“showToDoList”); //goto a from labeled as “ShowToDoList”

}

At the frame marked “ShowToDoList”, the following scripts will parse the data received and convert them into usable format. 
//initalize the array

serverData.itemName = new Array();

//call the function initRecordSet to parse the data

initRecordSet();

stop();

//initRecordSet function

_gobal.initRecordSer = function () {

//store the data parsed into the array serverData.itemName

_root.serverData.itemName = _root.serverData.col_itemName.split(“||”);

//Display the itemName in the ListBox instances named taskList.

_root.taskList.setDataProvider(_root.serverData.itemName);

}

This Flash program is then expanded to explore other functions like adding new records and deleting existing records. (see Annex G for the full scripts)

Review: This method is used to try out the connectivity between a dynamic web application created by Adobe Flash with the ColdFusion application server that is connected to a database. This is done by using the LoadVars() function that is inbuilt in the basic Flash application. It requires the coding of different languages in two different places.  Flash Actionscripts are written in the Flash file (.fla), and ColdFusion and SQL code are written in the ColdFusion file (.cfm). The function of the .cfm file is to access the database and parse the data into a format that Flash can recognise using the <CFSCRIPT> tags. The web application will then connect to the .cfm file to read these data using the LoadVars() function and finally converting those to a format that can be manipulated by the Flash Actionscripts. 
Advantage: LoadVars() function offers Flash the ability to use ColdFusion code to communicate with a database. All associated functions also come inbuilt with the basic Adobe Flash program so there is no need to install additional plug-ins or add-ons for this to work. This method is useful for small scale dynamic applications with small amount of data in its databases and requires very little traffic to and fro(i.e. very little changes to its database). 
Disadvantage: Entire recordset have to be loaded from the server for efficient runtime result thus consuming memory, processor power and time. Data needs to be converted in the ColdFusion code before sending them out so that Flash can recognize them. After that, flash needs to convert them back to the proper format for use. This resulted in inefficient coding and time wasting. Also another set of ColdFusion code needs to be written separated from the main Flash program for this method to work. 
3.2.6 Flash – Flash Remoting – ColdFusion – Access 
Here, an additional add-on to Adobe Flash, known as Flash Remoting, is been installed and used together with Flash. Flash Remoting is a Flash Application Program Interface (API) that enables Actionscripts to connect to a remote server’s functions or services.  Dynamic web application can be created by Flash using Flash remoting to access remote services inside the ColdFusion code. 
Similar to the above method, code have to be written in two locations. Actionscripts in the flash file (.fla) and ColdFusion and SQL code in a separate file (.cfc in this case).  Note that the ColdFusion file is now with an extension of cfc instead of cfm. This is because this file is now treated as a ColdFusion web services that can be accessed by an external web development tools such as Adobe Flash. What is inside this ColdFusion web services file are various types of functions that can be called remotely by a dynamic web application created by Flash. For example, I can have a function call ‘drawCircle’ inside the ColdFusion web service file (.cfc) that takes in an input value call ‘radius’. From my Flash web application, I simply need to make a connection to this ColdFusion web services file and I’ll be able to use the ‘drawCircle’ function directly in my Actionscripts. 
The .cfc file is enclosed by the tag <cfcomponent> and I can create functions by the <cffunction> tags. A function to query a database against a user login and password is written. This function, named login, takes in two arguments ‘useLogin’ and ‘usrPassword’ and query a database to search for a match. If a data match is found, it will return the record. If not, it will return a null. The function is defined as ‘remote’ to allow external applications to call it. 

<cfcomponent>

<cffunction name="login" access="remote" returntype="query">

<cfargument name="usrLogin" type="string">

<cfargument name="usrPassword" type="string">

<cfquery name="getLoginData" datasource="db_employee">

SELECT *

FROM employee

WHERE Login = '#usrLogin#'

AND Password = '#usrPassword#'

</cfquery>

<cfreturn getLoginData>

</cffunction>

In order for Flash to use this web service, I need to add some scripts into Flash. First I need to include net services into flash in order to use the netservices functions. Then I need to setup the gateway address and specify the location of my .cfc file.

On the first frame of my Flash program, I keyed in the following scripts:
#include “NetServices.as”//to enable netservices functions
//connect to the remote ColdFusion web service file

NetServices.setDefaultGatewayUrl(“http://localhost:8500/flashservices/gateway”);

gatewayConnection = NetServices.createGatewayConnection();

myCoolService=gatewayConnection.getService(“insideFlash.myCoolService”,this);

These scripts create and open the gateway for Flash Remoting and I’m now able to use the functions in the .cfc files through the object myCoolService. For example, I can use myCoolServcice.login to call the ‘login’ function. 
However, Flash Remoting is not synchronous, meaning that when I call a web service function, I wouldn’t be able to get a result returned immediately, nor will Flash wait for a result before continuing to execute any other code after the call. For this reason Flash Remoting provides an event handler that will process these results when they are returned by the web services. (i.e. after I make a call to the ‘login’ function, Flash will continue to execute its code, while the ColdFusion application server processes the call in the background. Once the result is returned by the ‘login’ web service function, the Flash Remoting event handler will automatically call a function named ‘login_Result’ and execute the code within). I simply need to write the code in this ‘login_Result’ function to process the returned data. See Annex H for full Flash scripts.
The Dataglue functionality that comes with Flash Remoting is also explored. There are 2 types of dataglue, bindFormatStrings and bindForamtFunction. A ‘Listbox’ Flash UI component is use to display the returned data record. (see Annex I for the full scripts)
The bindFormatStrings function allows me to specify a formatting string into the content of the Listbox. It uses syntax similar to how ColdFusion outputs variables. Within the string, I can wrap my recordset column names with pound signs (#) to have them output its data. As such, I can easily customise the content of the Listbox. For example, diagram 3.2.6a shows the output of the Listbox if I pass a String parameter of "Name: #ItemName# Type: #Type#" into the bindFormatStrings function.

[image: image2.png]Name: Pen (red) Type: Stationary
Name: Keyboard (Dell) Type: Computer accessory v





Diagram 3.2.6a Output of a bindFormatString
In some instances, there may be a need to do something to the data first before displaying. For example, I may need to do some addition or subtractions, etc. These manipulations cannot be done in bindFormatStrings itself as it does not support complex data manipulations. This is where the other data binding function, bindFormatFunction comes in. Instead of binding the data into the Flash component by a String, bindFormatFunction will first process the data in a function first before binding them to the Flash component. 
For example, by passing the name of the function (myFormatFunction) as shown below into bindFormatFunction, the data will be processed by this function first before bindFormatFunction will output it to the Listbox as shown in figure 3.2.6b.
function myFormatFunction(result)

{
//this function will process the data before binding them to a component

//it will convert the cost from Singapore dollars to US dollars

myLabel = “Cost in US dollars: ” + result.cost/USExchangeRate;

return {label: myLabel};

}
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Diagram 3.2.6b Output of a bindFormatFunction
Review: With Flash Remoting, a whole new set of functionality becomes available. I can write my own custom ColdFusion methods or functions inside a .cfc file and make these methods callable by an external application such as Flash for use. The Dataglue functionality that comes with Flash Remoting allows me to format the data exactly as I want before binding them to Flash Components such as a Listbox for display. 
Advantage: Can make more frequent but lighter weight call to server to reduce processing time and resources. Complete elimination of all data conversion and transformation which was required by LoadVars() method. Also improved functionality over the LoadVars() method. Dataglue also adds a lot of power and flexibility to the ways I can bind the data onto Flash components.
Disadvantage: Requires the installation of additional software.  As with the previous method, code for ColdFusion and Flash Actionscripts are separated in two different locations.
3.3 Implementing the Inventory Management System (IMS)

Selecting a method and technologies

The Flash – Flash Remoting – ColdFusion – Access technologies are being selected and used for implementing the dynamic web application with improved functionality and User Interface. The web application that is to be developed is an Inventory Management System (IMS). 

These technologies are chosen for this application because:

Flash with flash Remoting – Flash was selected because of its interactive UI and animation capability. It is also used because it is more original. Using Dreamweaver to implement a dynamic content has been done by many people before but using Flash is not. Using Flash also offers more customisation as I have to write the ColdFusion and SQL code manually and therefore can cater them to my needs. Lastly, I can learn more by coding them manually as opposed to Dreamweaver generating them automatically. 

ColdFusion – This is chosen for its excellent compatibility with Flash Remoting as they are designed to work with each other. Furthermore, ColdFusion is very robust and has a much flatter learning curve. Its coding is done in simple HTML tags format that are easy to understand for a web developer.  PHP on the other hand uses a programming language syntax and therefore is more suited for programmers rather than web developers. 

Microsoft Access – Having tried both MySQL and Microsoft Access, I’ve concluded that they both work the same. However, I chose Access as it is easier and more convenient to do data entry and data manipulation from the Access interface than MySQL. Also, as a Microsoft product, it is also readily available in many Windows based system. 
3.3.1 Background
In my workplace, my secondary appointment is an inventory manager that takes care of the stores that is being used on a daily basis in my office. These stores can range from toiletries such as shower form and shampoo, to office computer accessories such as keyboard and mouse, to Stationary such as pens and paper. People who need to draw out or return those items will have to approach me and I’ll issue to them accordingly. I’ll need to keep track of the number of such items that is currently in the store and also stock them up when those items falls below a certain quantity by contacting and ordering from their suppliers. Currently this process to keep track of the number of each item is being done manually. 
There are 4 departments in my Company. As such, I have 3 assistants from each of the other 3 departments who will assist me to deal with the users from their respective department. As the store is in a central location, and is accessed by 4 departments, it is very hard for us to have a feel of the inventory quantity in the store. 

As we all access to the same store, an inventory management system that can access a central database that can let us see the inventory situation in the store is required.  
3.3.2 Requirements
- Able to access the info from any computers in the company
- Able to restrict access to only authorised personnel through a login function
- Able to access a database of inventory items and their suppliers

- Able to store inventory items information such as :item id,  item name, item type, item description, item cost, the current stock, the minimum stock to maintain, the supplier.
- Able to store supplier’s information such as : supplier id, supplier name, contact number, address
- Able to search inventory via an item’s Name, item’s ID or item’s type and display the inventory item’s information. 

- Able to add or subtract the quantity from the selected items. 

- Able to add a new item into the inventory by specifying it’s information. A new unique item’s ID must be generated by the system. 
- Able to delete the item from the inventory if it is no longer needed

- Able to search supplier via supplier’s ID or supplier’s Name and display the supplier’s information

- Able to add a new supplier into by specifying it’s information. A new unique supplier’s ID must be generated by the system. 

- Able to generate a dynamic email to the Inventory Manager whenever a transaction is carried out. The email must include the details of the transaction and the name and appointment of the person doing it.
3.3.3 Menu navigation flowchart  

The menu structure of the IMS is as shown:
















Diagram 3.3.5a Menu Hierarchy 
3.3.4 Creating the Database

The databases are created by using Microsoft Access. There are 2 files created. 

1) inventory.mdb 
This Access file consists of 2 tables known as OfficeItem and Supplier. These two tables are put together in one file because of their relationship with each other. The OfficeItem table is linked to the Supplier table via the SupplierID column. The table names and their columns data are shown below:

Table name: OfficeItem
	Column name
	Description

	ItemID
	This is unique numeric number that represents the item. It is the primary key of this table

	ItemName
	The name of the item



	Type
	Type of office item


	Description
	Detail description of the inventory item


	Cost
	Cost of the inventory item in Singapore dollars



	CurrentStock
	Current available stock


	MinStock
	Minimum stock need to upkeep


	Supplier
	This is the supplierID of the item’s supplier. A foreign key in this table. 




Table name: Supplier

	Column name
	Description

	SupplierID
	This is unique numeric number that represents the supplier. It is the primary key of this table

	SupplierName
	The name of the supplier



	Contact
	Contact number of supplier



	Address
	Address of the supplier




2) Employee.mdb 
This Access database file only has one table known as employee. This is put in a separate file because this file contains confidential information such as the user name and password for logging into the Inventory Management System. Therefore, there is a need to isolate and encrypts it so that its information is secured. The table name and its columns data are shown below:

Table name: employee
	Column name
	Description

	ID
	This is unique numeric number that represents the employee. It is the primary key of this table

	EmployeeName
	The name of the employee



	EmployeeAppt
	The appointment of the employee



	Login
	The Login name to log into the IMS



	Password
	The password to log into the IMS




3.3.5 Creating the ColdFusion Web services
After creating the database, I’ll need to create the ColdFusion web services that can be used to interact with these databases. For the full code, please refer to Annex J.
Function name: login
Input parameters: string usrLogin, string usrPassword 

Return parameter: query 
Database table queried: employee

Description of function: This function accepts two string input from the caller and compare them to the Login and Password columns in the employee table. If a match is found, the employee information is returned. If not, a NULL record will be return. 
Function name: mail
Input parameters: string to, string from, string subject, string message 

Return parameter: string 

Database table queried: NA
Description of function: This function accepts four string input from the caller and use them for the ‘to’, ‘from’, ‘subject’ and ‘message’ field of the mail. The CFMAIL tag is being used to send out the mail using the default parameters that are specified in the ColdFusion administer. It will return a string ‘success’ after sending the mail.
Function name: inventorySearch
Input parameters: numeric searchID, string searchName, string searchType
Return parameter: query 

Database table queried: OficeItem
Description of function: This function will search the OfficeItem table in the database for records that matches with the three input parameters passed in by the caller. It will return all the records that satisfied the search criteria and pass them back to the caller. 
Function name: supplierSearch
Input parameters: numeric searchSuppID, string searchSuppName
Return parameter: query 

Database table queried: Supplier
Description of function: This function will search the Supplier table in the database for records that matches with the two input parameters passed in by the caller. It will return all the records that satisfied the search criteria and pass them back to the caller. 
Function name: getItemType
Input parameters: NA
Return parameter: query 

Database table queried: Officeitem
Description of function: This function will simply search the OfficeItem table and return all distinct values in the ItemType column of the table. 
Function name: updateQty
Input parameters: numeric ID, numeric updatedQty
Return parameter: NA
Database table queried: OfficeItem
Description of function: This function will search the OfficeItem table’s ItemID column for a match with the input parameter ID. If a match is found, the CurrentStock column of that record will be change to the input parameter updatedQty using the SQL UPDATE command.

Function name: deleteItem
Input parameter: numeric ID
Return parameter: NA
Database table queried: OfficeItem
Description of function: This function simply deletes the record in the OfficeItem table if the ItemID matches the input parameter ID using the SQL DELETE command. 
Function name: getSupplier
Input parameters: numeric ID
Return parameter: query 

Database table queried: Supplier
Description of function: This function will return the information of the supplier that has its SupplierID matched the input parameter ID. If the input parameter ID is a zero, it will return information for all the suppliers. 
Function name: insertItem
Input parameters: string itemName, string itemType, string descry, numeric cost, numeric currentQty, numeric minQty, numeric supplierID, string Name, string Appt
Return parameter: numeric
Database table queried: OfficeItem
Description of function: This function will add a new record into the OfficeItem table. The input parameters will be entered into the table columns respectively. A new unique ItemID will be generated automatically by the database for this record and it will be captured and returned to the caller. 
 Function name: insertSupplier
Input parameters: string suppName, string suppContact, string suppAddr, string Name, string Appt
Return parameter: numeric
Database table queried: Supplier
Description of function: This function will add a new record into the Supplier table. The input parameters will be entered into the table columns respectively. A new unique ID will be generated by the database for this record and it will be captured and returned to the caller. 

3.3.6 Creating the Web Application 
The above web services are used to develop the dynamic web application using Adobe Flash. With those web services, I can now access the databases from Flash to do insert, edit, delete and display of records to create the functionalities for the IMS.

For the full code, please see Annex K 
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SUMMARY, CONCLUSION AND REFLECTION
4.1 Summary
Having experimented with the various technologies that can create a dynamic web application, I now have a greater understanding of how each of the technologies work, each of their pros and cons and how they will impact a dynamic web application. 
-Web development tool
Adobe Flash
Pros
What Flash offers is the ability to create flashy animations and interactive UI to the user. This is a great advantage when trying to build a very interactive and immersive web application. While it does not natively support creating dynamic applications very well, Flash Remoting is developed to solve this problem. With Flash Remoting, the amount of work I need to do to exchange data between Flash and a server is drastically reduced. This is because Flash Remoting allows for direct exchange of Objects eliminating the need to convert and parse data around. Furthermore data is passed around in binary, instead of the textual XML format, so it is actually smaller in size and thus faster. 
Cons

Flash may not be suitable for low end dial up net users as it usually takes longer to load than a normal web application due to its graphic intensive nature. Flash is also not integrated together with the application server. Thus, there is a need to manually write all the code for the application server. It also has to be done separately in which I have to create a UI using Flash while creating another file to house my application server code at the same time. This is good in some ways as I can make changes to the code in one file without having to edit the other if the input and output structure of the web services remains intact. However, if there is a need to change the input and output structure, I’ll have to make changes to both sides for it to work. 
Adobe Dreamweaver

Pros

It is very simple to implement a dynamic web application using Adobe Dreamweaver. Everything that I need is integrated into it. HTML code, application server’s code as well as SQL commands are generated automatically by simply filling up the required forms that is provided by Dreamweaver. This is a very useful development tool for both beginners as well as experienced web developers. There is a ‘design view’ providing a WYSIWYG features where I can build the interface and functionalities without the need to worry about coding. On the other hand, ‘code view’ provides an opportunity for experienced programmers to go into the code to make tweaks and manipulate the data as they want.  

Cons

As a beginner, I can simply use the ‘Design view’ to build the web application but when there is a need to do something other than the default functions provided by Dreamweaver, I’ll need to go into ‘code view’ to edit the code manually. Without the knowledge and skills to do this, there is a limit to what I can do. Dreamweaver also does not provide as interactive of a UI as Flash does nor can it be used for animations. 
-Application servers
Application servers are the engine behind a dynamic web application.  Using different application servers will directly impact the way the code is written and the functionalities available. 
PHP

Pros

Being open source means this is free. It’s also a very popular application server and thus it is easy to find support or help for. The syntax is very similar to C++ and Flash Actionscripts so it is not intimidating for me due to my programming background. PHP  
Cons

It does not natively work with Flash Remoting. But there is a PHP project known as AMFPHP that’s being developed to build an open source library to port Flash Remoting to PHP. Using Microsoft Access with PHP also requires an installation of an extension. 
ColdFusion

Pros

Macromedia designed Flash Remoting as a direct link between the Flash and ColdFusion. So they work seamlessly with one another. ColdFusion’s tag based code is very similar to HTML syntax so it is not too hard to pickup from a web developer’s point of view. ColdFusion also supports many types of Database. I simply need to import the database into ColdFusion Administrator and they’re callable in any ColdFusion code immediately. 
Cons

While ColdFusion is free for academic purposes, it will require a fee to put it into deployment. Coding in the Flash using Actionscript and coding in ColdFusion using ColdFusion Markup Language requires using different syntax and could be confusing at times. 
-Web Servers
While web servers play an important role in a dynamic web application by providing the communication link, what they do is usually invisible to the web developer. As they are conformed to a specific standards, I do not need to code differently for different types of web servers. In the context of this project, the IIS web server is used with ColdFusion while the Apache web server is used with PHP as they are bundle together in the WAMPSERVER package. While factors like resource consumption, speed, stability and security are usually the determining factors to choose a web server, they are not part of this thesis and are therefore not discussed here.
-Databases Management System
Databases Management Systems (DBMS) like MySQL and Microsoft Access are simply software that creates, control and maintain a database. In the context of this project, it actually doesn’t matter which database management system I’m using as long as they are supported by the application server that I choose. All DBMS uses the same protocol (SQL) to read and write data so there is no impact regardless of which one I use as the commands are all the same. The deciding factor in choosing a DBMS is the user friendliness of the UI and I choose Microsoft Access because it is easy to create and edit the data. 
-Browsers
Browser does not directly impact he performance of a dynamic web application. Their function is to make the page request and display the received web page of the web application to the user. As long as the application server can generate well formed HTML, any browser can do the job of displaying them as long as they have the required plug-in installed. In this context, having tried both Internet Explorer and Google Chrome, they both perform their task equally well. 
4.2 Conclusion and Reflection
From the project title itself, it is pretty clear that I’ll be implementing the multimedia based dynamic content using Flash. However, as a university project, I think it is not suitable to simply start off and proceed to build the application using Flash immediately. I feel that building the application itself is not, and should not be a main part of this project. Anyone can build a dynamic application with Flash when told to do so, but do they understand the reasoning behind it? What is the point of building something when, at the end of the day, they don’t understand why it should be built this way? That’s why I feel that understanding the different building blocks, exploring the different ways to build something and finally knowing why it should be build in a certain way should be the main part of this project. Because of this, a large portion of the Project time is spent researching and trying out the different technologies. 

Dreamweaver is arguably the best tool to use to build a dynamic web application. However, in order to have the necessary skills to actually go into Dreamweaver’s ‘code view’ to manipulate the code, the best way for me to learn is to actually code them from scratch myself. This way, not only will I get the skills and exposure needed to manipulate the code, it’ll also assist me in understanding its capabilities and limitations. However, if I were to code them from scratch, then it will defeat the purpose of me using Dreamweaver in the first place. Because of this, Adobe Flash was used as the implementation tool for the IMS. ColdFusion was selected next as it supports Flash directly and it has a shallower learning curve as compared to PHP.  Microsoft Access database was finally selected because of its ease of use. 
This combination of technologies is still not truly popular among the web developers yet as most of them still prefer to work with IDE platforms like Dreamweaver. While Flash is increasingly becoming more popular on the web, it is still seldom being used as a platform to create dynamic content. By familiarising myself with this, I’ve actually built a skill set that many web developers still do not have. Furthermore, equipped with this knowledge to write application server’s code, I can now use Flash to develop a dynamic application and still be able to easily use Dreamweaver and go into its ‘code view’ to tweak the code for more control. This is a very marketable skill. 
Skills review:
From doing this project, new knowledge that I’ve acquired includes:

1) Project Management skills

2) Knowledge of technologies required to build dynamic content

3) How to integrate or assemble these technologies together and suggest a best way to implement a project.
Existing skills that I’ve developed and improved includes: 

1) Report writing skills
2) Technical study and analytical skills

3) Conducting research  

4) Programming skills

5) Flash animations and Actionscripts
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PROJECT MANAGEMENT

5.1 Project Schedule
The project was completed within the planned period. (see Gantt chart on the next page)
The main discrepancy for the project plan is that the trying out of different technologies took longer than expected. The delay here is caused by the time required to actually learn how to use these technologies, which is not factored in when drawing out the plan. But with the acquired knowledge here, implementing the IMS with the selected technologies became easier and thus faster. In the end, I managed to revert back to the planned schedule. 

5.1.1 Gantt chart (actual vs planned)
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5.2 Issues 
a) After installing the latest version of Flash, Adobe Flash CS4, I found out that there are no Flash Remoting components available for flash CS3 and CS4. After searching the web for solutions, I managed to find workarounds for installing Remoting component for CS3 but none for CS4. In the end, I have no choice but to revert back to flash MX 2004 Pro in order to use Flash Remoting. 

b) When populating a Flash UI List component using DataGlue, the Listbox component will have an ‘undefined’ behind the records as shown below.
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There was no error with my script, which is: 

DataGlue.bindFormatStrings(myListBox, _root.userData, “Age: #EmployeeAge# Name: #EmployeeName#”,#ID#”);

Apparently, this is caused by some bug with Flash’s new v2 components. In the end, I managed to find a workaround to this problem. I took out the ending # on the label data field in the dataGlue statement (i.e. from #EmployeeName# to #EmployeeName) and it works fine afterwards. 

The final script and the list box output:

DataGlue.bindFormatStrings(myListBox, _root.userData, “Age: #EmployeeAge# Name: #EmployeeName”,#ID#”);
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c) Some tutorials still uses the old Flash UI components that have clickhandlers. Flash MX 2004 Pro uses the newer v2 component with doesn’t come with this, as they uses a listener for clicks. This causes some confusion at first but I’m able to adapt to the new component quickly.
d) Flash and ColdFusion is still relatively unpopular and unused in a dynamic content environment. As such, there are very few online communities or resources available when I encountered a problem. 
e) In the insertItem ColdFusion Web Service, when inserting a new record into the database, the database will generate a new ItemID automatically. There is a need to return this ItemID back to Flash for it to feedback to the user. However, the method to capture this ItemID from the database is to use the command below:

SELECT MAX(ItemID) as newID

This command will get the ItemID of the last row from the table. The problem with this is that if there is another insert command executed at the same time, the ItemID returned may not the the ItemID of the record that is inserted in this call. In order to solve this problem, a tag known as a <cftransaction> is used.  With the <cftransaction> tag, the database will be ‘lock’ from other queries until all queries within the tag are successfully executed.  By putting the INSERT INTO command and the SELECT MAX(ItemID) command in the same <cftransaction> tag, it will always return the ItemID of the record it just inserted into the table.
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