XML
XML or Extensible Markup Language is a tagging language, much like HTML. There is one enormous difference between the two – HTML tags describes the structure (“the look”)  of the page, XML tags describes the data contained in a page. Furthermore, XML allows you to define your own tags, enabling you to define your own language. Although XML is extremely powerful, it is in no way a substitute for HTML. In fact, HTML and XML complement each other (i.e. whereas the former displays the data, the latter gives the data a defined structure). 

Here is an example of HTML

<H1> A Brand New Day </H1>

<H2> by Sting </H2>

<P> <b> 1. </b> A Thousand Years </P>

<P> <b> 2. </b> Desert Rose </P>

<P> <b> 3. </b> Big Life Small World </P>

<P> <b> 4. </b> After The Rain Has Fallen </P>

As you can see, there are all these generic tags such as <H1>, <H2>, <p> and <b> to format the data. Unfortunately, these tags tell you nothing about the data itself. To someone who does not know HTML, this would be extremely difficult to read. Let us examine XML code:

<album>

<title> A Brand New Day </title>

<artist> Sting </artist>

<songs>

<song>

<track> 1 </track>

<name> A Thousand Years </name>

</song>

<song>

<track> 2 </track>

<name> Desert Rose </name>

</song>

<song>

<track> 3 </track>

<name> Big Life Small World </name>

</song>

<song>

<track> 4 </track>

<name> After the Rain Has Fallen </name>

</song>

</songs>

</albums>

Aside from being human readable, this approach isolates the structure of the data from its presentation. Whereas HTML has quite a low reusability rating, XML can be exchanged among different applications, where each one uses the same data in a different way. It is this aspect of XML that makes it an excellent choice of application migration.

XML Basics

Because the nature of XML dictates that a developer must make up his/her own tags, when you get into advanced development and integration using XML for your dynamic pages it is essential that you know exactly what your goals and needs are prior to beginning. Let’s write our first XML document.

<name>

<first> Rupa </first>

<last> Misra </last>

</name>

XML is extensible. This means that XML is intended to be human readable, and likely you can determine what the data in the example is for without much explanation. XML also facilitates the creation of your own attributes. You can see how powerful XML is. It is like having the ability to make your own language. Let’s see how we are rewrite what we had written in our previous example:

<name first = “Rupa” last=”Misra” />

Note that XML document does not have a closing tag. Instead, it ends with the forward slash (/). Often you need to create XML tags that have no content between the tags (i.e. itself is enough to accomplish the task). XML is very strict about coding standards and requires all tags to be closed. In fact, there are several standards and rules that every XML document must follow. On fulfillment of these the XML document is said to be well formed.

Terminology

XML is not very terminology heavy but there are certain things that are quite important.

Elements or Nodes

Elements were used in the XML documents created this far (called tags to this point). In fact, XML documents must contain elements.  An element (also called as node) from the example looks as follows:

<first> Rupa </first>

An element consists of the following three parts:

· Start tag, such as <first>

· Eng tag, such as </first>

· Text between the tags, such as Rupa. This is also known as PC data or parsed character data.

In addition, elements may contain text and other elements. This is known as nesting.

Attributes

Attributes are name-value pairs associated with elements. XML requires that both name and value are strings. Further, no element may contain two attributes with the same name. 

Well-formed XML

A well formed XML document is one that adheres to all grammatical rules outlined by the XML 1.0 specification. Currently, to be well formed, an XML document must meet the following requirements.

· An XML document may have only one root element.

· Every start tag must have a matching end tag.

· Tags may not overlap and must be nested correctly

· Element names must adhere to XML naming conventions.

· XML is case sensitive and hence tags must have matching case

· All attributes must be quoted

· Reserved characters must be escaped.

Only one Root Element

XML documents may have only one root element: meaning that as a whole an XML document must syntactically appear as a single element. Here is an example:

<cat> Billie </cat>

<mouse> Jonnie </mouse>

The above example is not well formed since it is missing the root element. Here is the correct way of writing it.

<animal>

<cat> Billie </cat>

<mouse> Jonnie </mouse>

</animal>

If you now consider the complete document, it may be considered a single element (with nested elements). A good rule of thumb in naming a root node is to ask yourself what the entire document describes. 

Matching Closing Tags

Unlike HTML, XML requires that all tags be closed. You can save yourself some space by using the forward slash (/) character at the end of an empty tag to close it.

<dog name=”bonzo” />

This code would be equivalent to the following:

<dog name=”bonzo”> </dog>

Note: The former method is preferred simply because it saves the Flash parser some time, and because it requires a smaller amount of memory.

Proper Nesting

In XML, if tags are not properly nested then you will get errors. Nesting refers to closing tags in the order in which they were opened. Although this will display in a browser, Flash will probably not parse it correctly.

<animal>

<cat> Tom

<mouse> Jim </mouse>

</cat>

</animal>

Naming Conventions

XML, like any other language, has strict naming conventions. Several characters are considered reserved in XML (used by XML internally). In addition, XML elements and attributes must adhere to the following rules to be classified as well formed.

· Tag names may not contain spaces

· Tag names may not begin with the text XML 

· Tag names must start with a letter or hyphen

If you fail to follow these rules, chances are that Flash will not parse your data correctly even if the XML document loads up properly in a browser.

Case sensitivity

XML is a very case sensitive language. Although you may define your opening tags using any case, a closing tag must follow the same case as its corresponding opening tag. The following would generate an error:

<Name> Rupa </name>

Quotes Around Attributes

You can use single or double quotes but double quotes are advisable. XML is very picky about quotes around attributes.

<name first =”Rupa”> </name>

Reserved Characters

XML requires you to leave some characters alone. Several characters are reserved for internal use by XML. Therefore, it is suggested not to use them. Instead, you can use the Escape codes.

	Reserved Character
	Escape Code

	<
	&lt;

	>
	&gt;

	“
	&quot;

	‘
	&apos;

	&
	&amp;


If you want to use Reserved Characters in your PCData or attributes then use the escape codes. 

Examine the following code:

<mathproblem> a > b & b< c </mathproblem>

You can code it in the following way:

<mathproblem> a &gt; b &amp; b&lt; c </mathproblem>

The problem is when large amounts of data are retrieved from a database file and being written out as an XML file. It would be tedious to use escape code for every character. The simple solution is to use CDATA (Character data). 

Example:

Here is the example that will give errors.

<rant id=”This is just not possible”> “If you do it <I> without </I> escaping the ‘reserved’ characters.” </rant>

Here is a way to fix it.

<rant id=”This is just not possible”><![[CDATA[ “If you do it <I> without </I> escaping the ‘reserved’ characters.” ]]</rant>

Traversing the Tree

Now let’s see how XML works with Flash. Here you will delve in to XML object’s built in methods, properties, and event handlers.

XML, by nature, is an ancestral (or parent-child) modeled language. The two most basic relationships a node may have with another are parent and child. As you see, this is derived from real world model, making it easy to visualize. The key to using XML effectively with Flash is to be able to “follow the nodes and branches” of this ancestral tree. Here is an example:

<?xml version =”1.0” encoding=”iso-8859-1”?>

<addressbook id=”1” order=”a”>

<address>

<entry>

<name> Joe Bob </name>

<bday> 12/12/1939 </bday>

</entry>

<line1> 999 Chauncey Street </line1>

<line2> Apt. 8 </line2>

<city> Lafayette </city>

<state> IN </state>

<zip> 47200 </zip>

<country> USA</country>

<phone> 765-222-4444</phone>

<email> Joe@yahoo.com </email>

</address>

</addressbook>

Let’s traverse the document as if it were a tree, each new level serving as a new layer (branch) of the tree. The first line (that is the declaration) is simply ignored by Flash. You would include this line only if you are planning to serving the same file to other services or applications. 

<addressbook> is called as Level 1 node. This is simply the root node of the document. Typically, once your XML file is loaded, it is customary to reference all other nodes from the root node. As far as Flash is concerned, it is just another node.

Try to examine this document from a parent-child perspective. The parent of all nodes is the root node. The parent of all parents, also known as the root node (level 1), is the <addressbook> element. This element <address> is its first child. <address> element has two attributes – id and order. Attributes are not considered child elements. They simply serve as collections, better known as name/value pairs.

The <address> element has several children: <entry>, <line1>, <line2>, <city>, <state>, <zip>, <country>, <phone>, and <email>. The <entry> element has two children: <name> and <bday>. How are these children related to each other? Think of it as a real world scenario. Sure enough, they are called siblings of each other. Similarly, <entry> has siblings <line1>, <line2>, <city>, <state>, <zip>, <country>, <phone>, and <email>. As you saw previously, the PCDATA (text between the tags) are children of their container elements. For example, Joe Bob is the child of <name>. 

Here is the summary:

· Nodes are related to each other using a parent-child-sibling ancestral methodology.

· Nodes may also be thought of as individual levels, each level sharing a parent-child relationship with its predecessor level.

· PCDATA is simply the child node of its container element.

· Attributes are not a part of the ancestral model. They may be thought of as characteristics of the family.

· Parents, Children, and siblings may have other parents, children, and siblings and so on.
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