Extensible Markup Language

Some History
Standard Generalized Markup Language (SGML) was developed in the 1960s and 1970s.  Its purpose was to provide a standard way to annotate (markup) documents that was system independent.  It became an ISO (International Standards Organization) standard in 1986.  It was widely used for text processing up until 2000, but now most applications use XML.

Extensible Markup Language (XML) grew out of SGML.  It is somewhat easier to use and so has to a large extent replaced SGML.  It was published as a Recommendation by the W3C
 in 1998.  This recommendation (essentially equivalent to a standard) has been undated with a number of additions and modifications.  XML itself has a number of subsets, including RSS
, used to exchange new bulletins, and MathML, a markup language for mathematics.

Hypertext Markup Language (HTML) was developed by Tim Berners-Lee in 1992
 along with his invention of Hypertext Transfer Protocol (HTTP).  Together HTML and HTTP created the World Wide Web.  Berners-Lee adapted SGML tags for HTML, carrying over some basic ones.  His most important contribution was the addition of the anchor tag <a> together with its hypertext reference, href..

It is noteworthy that HTML predated XML.  The first version of HTML was quite simple enabling the development of the first browser, Mosaic.
   Mosaic used the tags to guide the way it displayed a document.  It and subsequent browsers were quite forgiving of markup errors.  If the tags did not determine how to display something, they either omitted the text or displayed the HTML itself.

Recently a need was seen for a version of HTML that also obeyed all the requirements of XML.  The result was XHTML (Extensible HTML).  The W3C came out with a Recommendation for XHTML
 in 2000, which was revised in 2002.  XHTML is a subset of XML.  It follows all the rules of XML and adds a few additional restrictions.

XML and HTML actually have differing purposes.  XML is used to annotate and so describe the contents of documents.  HTML on the other hand is used to specify the way documents are to be displayed on a web page.  Tags used in HTML are pre-defined so that browsers all know how to interpret them.   A number of XML subsets have pre-defined tags, but this is not necessary.  XML users may create their own tags as they go along.

Unicode

XML uses Unicode to code for character data
.  There are a number of different versions of Unicode, but all have ASCII as the first 128 characters.  After that the versions may differ.  The most common version used in the West, and the XML default, is UTF-8.  It is a variable length code that encodes some characters in a byte, some in two bytes and even some in four bytes.

Since many applications just use ASCII, this is the most efficient way to handle data, and it wastes the least space.  The remaining 128 characters from code 128 to code 255 are used for some of the more common non-ascii characters used in western nations.  The two-byte codes are used for some other language systems including some Asian ideographs.  And finally the four-byte codes are used for more complicated ideographs.

There are a number of other flavors of Unicode.  If you expect to be coding languages other than the common western ones, you should investigate all the possibilities.  We will use UTF-8 for our documents.

XML Tags and Rules

All the markup languages use tags, names enclosed by angle brackets.  In HTML there are tags such as <p> … </p> that begin and end paragraphs, <b> … </b> that delimit boldface text, and <i> … </i> that indicate text in italics.  Tags in XML tend to be spelled out, such as <name>Alice</name> or <telephone>123-45-6789</telephone>.  The naming requirements are similar to those in many computer languages.  Tags are case sensitive, and along with letters, digits, and underscores, names may include hyphens, periods, and a single colon.

Some of the rules for XML tags are:

· Opening tags all have matching closing tags.  Empty tags such as <br> and <input> that have no closing tags are to be written as <br /> and <input />.

· Attribute values (such as text or size) must be in quotes.

· Tags must be nested.  That means that <b><i>…</i></b> is correct but <b><i>…</b></i> is not.

· Comments contain double hyphens (<!-- … -->), and no double hyphens are allowed inside comments otherwise.

· Values must be added to boolean attributes, e.g. multiple = “multiple”.

· The entities &lt; and &amp; must be used in place of <, less than, and &, ampersand.

XML documents, including XHTML ones, must be well-formed.  That means that they adhere to all the rules listed above.  If they do not, they cannot be properly interpreted.  Most browsers are very forgiving and will display web pages that do not comply with all the requirements.  However this is not the case with XML parsers, programs used to extract information from XML documents.  They reject XML documents that are not well-formed.

An XML document may also be valid.  A valid document is checked against either a Document Type Definition (DTD) or a Schema.  These will both be described later on.

XML Example for an Address

The following is a very simple XML document.


<?xml version = "1.0" ?>


<address>



<name>Alice Lee</name>



<email>alee@aol.com</email>



<phone>123-45-6789</phone>



<birthday>1983-07-15</birthday>


</address>

The first line is a processing instruction.  It begins with ‘<?’ and indicates the version of xml that is used in the document.  The rest of the document is essentially self-explanatory.  It is clear that it refers to a person whose name is Alice Lee, email address is alee@aol.com, etc.  While the first two elements would be clear without the markup, the tags clarify the meaning of the last two elements.

Tree Structure

An XML document exhibits a tree structure.  It has a single root node, <address> in the example above.  The tree is a general ordered tree.  There is a first child, a next sibling, etc.  Nodes have parents and children.  There are leaf nodes at the bottom of the tree.  The declaration at the top is not part of the tree, but the rest of the document is.

We could expand the document above so that name and birthday have child nodes.

<?xml version = "1.0" ?>


<address>



<name>




<first>Alice</first>




<last>Lee</last>

 </name>



<email>alee@aol.com</email>



<phone>123-45-6789</phone>



<birthday>




<year>1983</year>




<month>07</month>



<day>15</day>

</birthday>


</address>
Now <name> has two children and <birthday> has three.  Most processing on the tree is done with a preorder traversal.  One way to view the tree is shown on the next page.
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Attributes
As in html, tags can have attributes.  These are name-value pairs such as width = "300".  We have seen these in applet and image tags.  They can be used in XML and are required in some places.

An example from the preceding might be


<name first = "Alice" last = "Lee" />

While this is legal, it is not very useful for data.  It makes it more difficult to see the structure of the document.

However, there are places where attributes are necessary.  One that we will be using shortly is for the xml processing instruction.

<?xml version="1.0" encoding="UTF-8" standalone ="no"?>

The attribute, encoding, refers to the version of Unicode used in the document.  The standalone attribute indicates whether a DTD (document type definition) is part of the document.  The default is "no", meaning that the document t does not have an inline DTD.  XML documents do not require either processing instructions or DTDs.  But it is a good idea to include a processing instruction at the top of any XML file.

There are a number of attribute types.  See one of the standard references on XML for a list.

Entities and CDATA

As in html, certain characters are not allowed in XML documents.  The most obvious ones are less than signs and quotation marks.  Also, ampersands are used to start the escape string, so they too have a substitution.  These are escaped with the following substitutions with the greater than sign thrown in for symmetry.


<

&lt;

>

&gt;

&

&amp;

"

&quot;

'

&apos;

Users can create their own entities in a number of different types.  These will not be described here.  But they can be found at most references for XML.

CDATA stands for character data.  XML can have sections that contain characters of any kind that are not parsed.  This means that they will be ignored by the XML parser that is used to put the document into a tree.  These sections are similar to the pre sections in html that a browser displays unchanged.

CDATA sections begin with <![CDATA[ and end with ]]>.  An example might be an equation like the following:

<![CDATA[



x + 2*y = 3

]]>

XHTML

Extensible Hypertext Markup Language is a subset of XML, unlike HTML.  An XHTML document must be well-formed, i.e. follow all XML rules.  XHTML has a few additional requirements.

· Tags must be in lower case.

· The image tag, <img … > must include an alt attribute.

· Documents must begin with a DOCTYPE declaration.

DOCTYPE declarations refer to the W3C Recommendations for HTML.  There are three levels, Transitional, Strict, and Frameset.  Strict declarations are used for documents that separate out all layout information into a Cascading Style Sheet (CSS).
  Transitional declarations are used for documents that include some layout information.  An example would be 


<body bgcolor="blue">

Some older browsers do not support CSS.  Frameset declarations are used for documents that use HTML frames.

To understand an XHTML document, it is necessary to learn what the various tags mean.  There are many guides available for this, including the requirements defined by the W3C committee.
  The following is an example of an XHTML document containing a form.  Once the form is filled out, it can be submitted to a server for processing.

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">

<html>


<head><title>E-Mail Form</title></head>


<body>



<h3>To find an email address, enter the name of the person



<br /> and then click the submit button.</h3>



<form method = "get" action="http://url-address/processor-name ">




<input type = "text" name = "keyName" size = "15" /> Name 




<p><input type="submit" value="Submit"></p>



</form>


</body>

</html>

When displayed, the web page appears as shown below.  Here the form has been filled out but not yet submitted to the server for processing.
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� The W3C Recommendation for XML Version 1.0, Third Edition is at � HYPERLINK "http://www.w3.org/TR/REC-xml/" ��http://www.w3.org/TR/REC-xml/�.


� RSS originally was an acronym for Really Simple Syndication.  Other acronyms are Rich Site Summary and RDF Site Summary.


� Dave Raggett , A History of HTML, Chapter 2, Addison Wesley Longman, 1998, � HYPERLINK "http://www.w3.org/People/Raggett/book4/ch02.html" ��http://www.w3.org/People/Raggett/book4/ch02.html�.


� Mosaic was developed by Mark Andreesen and others at the National Center for Supercomputer Applications at the University of Illinois.


� The W3C Recommendation for XHTML may be found at � HYPERLINK "http://www.w3.org/TR/xhtml1/" ��http://www.w3.org/TR/xhtml1/�.


� Elliotte Rusty Harold and Scott Means, XML In a Nutshell, Third Edition, Chapter 5, O’Reilly & Associates, Inc., 2004


� Elliotte Rusty Harold and Scott Means, XML In a Nutshell, Third Edition, Chapter 3, O’Reilly & Associates, Inc., 2004


� Elliotte Rusty Harold and Scott Means, XML In a Nutshell, Third Edition, Chapter 3, O’Reilly & Associates, Inc., 2004


� Information on Cascading Style Sheets is available in many places including the W3Schools web site, � HYPERLINK "http://www.w3schools.com" ��http://www.w3schools.com�.


� The W3C Recommendation for XHTML is at � HYPERLINK "http://www.w3.org/TR/xhtml1/" ��http://www.w3.org/TR/xhtml1/�.





PAGE  
1

