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Part III XML

Chapter 11 Introduction to XML 

Why XML?

HTML is a fairly simple language—simple enough to have made web publishing accessible to many people. But it is too restrictive. HTML is an application of Standard Generalized Markup Language (SGML) restricted to certain set of rules. After you start using SGML in a specific way, you sacrifice much of the flexibility you get by using less constrained SGML. This means that you are less likely to be able to describe more comples documents with HTML or with any restricted form of SGML. 

HTML tags became more focused on describing how content should be presented rather than on what the content was. You should use style sheets to separate the nature of content from its presentation.

To solve this problem with HTML, the answer is eXtensible Markup Language (XML). XML stays focused on content description, and not presentation.

Problems with HTML

Many HTML tags are geared toward describing how content should look on a browse screen instead of saying what content is (as a document description language should). Consider <B> <I> <TT> <FONT> <CENTER>. Each of this modifies a presentation-related property. Indexing programs would have no sense of the significance of the markup

<B> warning! Pressing ctrl+alt+e+del will restart your machine</B>

HTML does have some tags that indicate the meaning of the text they mark up, like <ADDRESS> <BLOCKQUOTE> <CITE> <EM> <KBD> <Q> <STRONG> <DFN>. You can easily strip out all the words found between <DFN> and </DFN> tags and form a list from them.

Another problem is HTML is not flexible enough to markup wide veriety of documents. HTML can describe only <HEAD> and <BODY>. What about abstracts, chapters, part, sections etc. 

W3C has introduced many new HTML tags , but they won’t be rendered properly on all browsers.  

Despite errors in a document, HTML will render the pages in its own way.

To solve this problems we can go back to HTML’s parent language SGML.

Problems with SGML

SGML is flexible. But is very vast. SGML standards stretch on for pages and pages making it more difficult for content providers to mark up content and programmers ot write parsers, browsers and other processing programs. SGML has so many optional features that it is just too cumbersome for the needs of web publishers.

XML: The Best Of Both Worlds

XML is a simplified version of SGML that throws out many of the features of SGML that just don’t apply to web publishing activities. The result is a meta-language that provides SGML’s structure and flexibility without all the complexities. 

XML is extensible: XML’s flexibility comes from its capability to enable you to make up your own XML elements. This means that you can introduce tags into XML as appropriate to your publishing needs. 

XML is portable: It is fairly easy to produce files that capture the rules of your markup and enable others to properly read or process your XML documents.

Structured: If a document is not structured properly, it is not considered to be XML.

Descriptive: XML elements are necessarily divorced from specifying how content is to be presented. Thus the elements are free to describe the meaning of what they contain.

XML overview

Types of XML markup

Five types of markup exist in XML. 

Elements: XML elements decribe the meaning of the text they contain. Elements occur in pairs with a start tag and end tag that enclose the text they markup. Inside the start tag, a keyword indicates the meaning of the markup. The end tag contains the same key word with a forward slash (/). Both tags start with a less than sign and end with a greater than sign.

<LETTER>……….</LETTER>

Some elements do not occur in pairs. These elements are said to be empty. The tag for the element ends />

<BR/>

XML 1.0 recommendation makes allowances for empty tags to have an end tag, provided it immediately follow the start tag.  <BR></BR>

Some elements take attributes that modify or expand on the meaning they impart to content they contain. Attributes are set equal to values that must be offset by quotation marks. <BR CLEAR=”LEFT” /> This makes it break to the first clear left margin.

Entities: Entities in XML are very similar to entities in HTML. In HTML you use entities &gt; &lt; etc. XML also enables you to use any Unicode character you want; thus, producing documents in other languages other than English is less of a chore. XML entities can be defined in your XML file or externally and you can incorporate the entities in your XML file.

Comments: comments are same as HTML. <!--   --> . 

Processing instructions: Processing instructions (PIs) enable you to embed information to be passed to an application right in your XML document. <?name data> is the syntax. The name, or PI target, should be anything that the processing application will recognize. Targets with XML are reserved for standardization purposes. 

The data component of PI can be anything that the processing application understands. 

Ignored sections: in a mathematical expression it becomes necessary to use characters that are XML reserved. If you put them into a ignored section like this:

<![CDATA[4 <3 is false.]]> the expression with the less than sign passes to the application. All ignored sections start with <![CDATA[ and end with ]]>.

Chapter 12 anatomy of an XML document

XML has very simple rules for distinguishing between the content of a document and the XML markup elements used to describe it. 

The start of XML markup elements is identified by either the less than symbol (<) or the ampersand (&). Three other characters single and double quotes and greater than sign are also used by the markup. To use this characters in content you have to use the corresponding XML enmities &amp; &apos; &gt; &lt; &quot; 

A sample XML document

<?xml version="1.0"?>

<home.page>

   <head>

      <title>

         My Home Page

      </title>

      <banner source="topbanner.gif"/>

   </head>

   <body>

      <main.title>

         Welcome to My Home Page

      </main.title>

      <rule/>

      <text>

         <para>

            Sorry, this home page is still under construction.

            Please come back soon!

         </para>

      </text>

   </body>

   <footer source="foot.gif"/>

</home.page>

The XML declaration

XML declaration identifies what follows as being XML code, state what version of the XML standard the code complies with, and specifies whether the document can be treated as stand-alone or whether DTD must also be retrieved to be able to make full sense of the contents. 

XML declaration is a processing instruction identified by ? at start and end. This declaration is not strictly compulsory, but it is good idea to get into the habit of always including such a declaration because it will increase the portability of your code. 

The root element

<home.page> ……</home.page>

The XML document must have only one root element, all the other elements must be completely enclosed in that element. In this document, the root element is defined by the start tab of the <home.page> element and the end tag </home.page>

In XML the non-empty element must consist of three things: a start tag, content (either text or other elements) and an end tag. The name that you use in the element start tag must exactly match (including case) the name you use in the end tag. 

Empty XML elements

 <banner source="topbanner.gif"/>

  <rule/>

  <footer source="foot.gif"/>

Empty elements are a special case in XML. It is obvious from the definition of the element in the DTD (document type definitions) that it is empty and has no commnent. You may not be using a DTD at all. So XML requires you to be much more explicit. Empty elements, therefore, a close delimiter is used . /> or you can you can use a closing tag .

<empty_element></empty_element>

ATTRTRIBUTES TO XML TAGS

Element start tags can include one or more optional or mandatory attributes that give further information about the elements they delimit. 

<element_type_name attribute_name =”attribute.value”.

If the elements  are nouns, then attributes would be adjectives.

<fruit tate=”sharp”>

<problem sixe=”huge” cause =”unknown” solution=”run.awat”>

If an element appears once with one set of attributes and then appears again with a different set of attributes, the two sets of attributes are simply merged. For fruit you can introduce a different attribute color. The complete set of attributes are merged to form the set of all possible attributes of the element.

Logical structure

Conceptually, a big differenece usually exists between XML and HTML markup. With a few exceptions, most HTML tags perform functions related to how the content is displayed. XML markup, on the other hand, is meant to convey what the content means. Each XML document must have only one root element, and all other elements must be perfectly nested inside that element. Perfectly nested means, that if an element contains other elements, those elements must be completely enclosed within that element.

If we sketch the structure of the elements in XML document, we obtain a tree structure. 

The root element <home.page> is at the top of the tree. All elements that are inside this element are neatly contained within each other. An XML document can contain only one root element, and no element can be either partially or completely outside this element.  An element is a parent of the elements that it contains. The elements inside an element are called children. Elements that share the same parent element are called siblings.

In our example <home.page> is the parent of all elements. <text> is the parent of  <para>, <title> is a child of head, and <title> and <banner> are siblings. Each child element must be fully contained within its parent element. Sibling elements may not overlap.

The arragement of elements in XML document is called the logical structure.










  










Physical structure

The XML document contains entities. They should be called a physical storage unit or an object. Entities reference other entities and cause them to be included in the XML document. The entities used to include markup chararcters in normal text are in fact internal entities. 

<banner source=”topbanner.gif” />

The banner elements source attribute refers to an external enity, an external graphic file. XML processor ignores the content of this unparsed entity and simply passes it on to the application. XML can include entities that contain XML code, text, HTML code, almost anything. If an external entity contains and end tag for the element you opened your logical structure is ruined. The logical and physical structures of XML entities must be synchronous; logical entities can not span physical entity boundaries. 

Markup delimiters

Parts of an XML tag

Symbol
description

<

Start tag open delimiter

</

End tag open delimiter

foo

Example of an XML element

>

Tag close delimiter

/>

Empty tag close delimiter

Element markup

 Instead of XML’s tags being markers that indicate where a style should change or where a new line should begin, most of XML’s element markup should be considered as objects composed of three parts: a start tag, the contents, and the end tag,  end tags should be considered to be wrappers .

Symbol
name

description

<foo>

start tag
at the start of an element, the opening tag

text

content

in the middle of an element, its content

</foo>

end tag

at the end of an element, the closing tag

XML is case sensitive, so the element name must be the same in start and end tags.

Attribute mark up

Attributes are used to attach additional information to the elements. 

<enlement_name property=”value”>

or

<enlement_name property=’value’>

your can specify the attribute and its value when you use the element for  the first time. When you use attributes for the same element more than once the attributes are simply merged.

<?xml version="1.0"?>

<home.page>

<para nuber=”first”>this is the first paragraph</para>

<para nuber=”second” color=”red”>this is the second para</para>

</home.page>

One attribute xml:lang is reserved for XML’s use.

<para xml:lang=”en-US”> my county ‘tis of thee</para>

Common ISO 639 language codes are: ar Arabic, ch Chinese, de German, en English, es Spanish, fr French, gr Greek, it Italian, ja Japanese, nl Dutch, pt Portuguese, ru Russian.

Common ISO 3166 country codes are: AT Australia, BE Belgium, CA Canada, CN china, DE Germany, DK Denmark, EN England, ES Spain, Fr France, GR Greece, IT Italy, JA Japan, NL The Netherlands, PT Portugal, RU Russia, US United States. 

Another coding scheme registered with Internet Assigned Numbers Authority (IANA) is defined in RFC 1766. you can use your own language code. User defined code must have x- as prefix.

<para xml:lang=”x-cg”> my code</para>

Naming Rules

 XML has certain specific rules governing what names you can use for all its markup objects. 

A name consists of at least one letter a to z, or A to Z.

If the name consists of more than one letter it may start with an underscore or a colon

The initial letter or underscore can be followed by one or more letters, digits, hyphens, underscores, full stops, and so-called combining characters, extender characters and ignorable characters. 

Spaces and tabs are not allowed in element names. Only punctuation sign allowed are the hyphen and full stop.

No rule requires, that names should be meaningful. But one of the major benefits of XML is it is self describing.

Comments

The best way to document your code is to include the explanation with the code by means of comments.  Comments have the form:

<!—These is a comment-->

The string -- is not allowed. Comments can be placed anywhere outside mark up.

<para> this is simple<!-- so every one tells me --> to do </para> is allowed.

<para <!-- not allowed --> > this is simple to do </para>

Character References

XML allows you to refer to any characters in ISO/IEC 10646 standards which includes even Chinese characters. A character reference consists of the string &# followed by a decimal or hex number.  The copy right character ( is &#169 or &#xA9. The information of these chatacters are given in http://wwwold.dkuug.dk/jtc1/sc2/wg2/

Helptopic.XML

<?xml version="1.0" ?>
<?xml:stylesheet type="text/css" href="helptopic.css" ?>
<helptopic>
 <title keyword="printing,network;printing,shared printer">

How to use a shared network printer?</title>
  <procedure>
  <step><action>In <icon>Network Neighborhood</icon>,

 locate and double-click the computer where the printer 

you want to use is located. </action>

<tip targetgroup="beginners">To see which computers have 

shared printers attached, click the <menu>View</menu> menu, 

click <menu>Details</menu>, and look for printer names or 

descriptions in the Comment column of the Network Neighborhood window.</tip>
  </step>
  <step>
  <action>Double click the printer icon in the window that appears.</action>
  </step>
  <step>
  <action>
  To set up the printer, follow the instructions on the screen.
  </action></step>
  </procedure>

<tip>

After you have set up a network printer, you can use it as if 

it were attached to your computer. For related topics, 

look up &quot;printing&quot; in the Help Index.
  </tip>
</helptopic>


helptopic.CSS

  helptopic {    display: block;  margin-top:3cm;  margin-left:2cm; margin-right:2cm;

      margin-bottom:6cm;  font-family:Verdana, Arial;  font-size:11pt;  padding:20pt; }

  title {display: block;  font-size:20pt;  color:blue;  font-weight:bold; text-align:center;

      margin-bottom:30pt; text-decoration:underline;}

  procedure {display:block;  margin-bottom:30pt}

  step {display:block;    margin-bottom:18pt}

  action {display:block;   font-weight:bold;}

  tip {display:block;  font-size:10pt;  margin-left:+1cm; margin-top:12pt;  color:blue;}

  icon {display:inline;  font-size:12pt;}

  todo {display:inline;  color:red;}

  menu {display:inline;   font-style:italic;}

With both the above files in the same directory you can see the XML file in IE5

Helptopic.xsl

<?xml version="1.0"?>

 <xsl:stylesheet xmlns:xsl="http://www.w3.org/TR/WD-xsl">

 <!-- default behaviour, thanks to Ken Holman -->

 <xsl:template><xsl:apply-templates/></xsl:template>

 <xsl:template match="textnode()"><xsl:value-of/></xsl:template>

 <!-- specific behaviour -->

  <xsl:template match="/">

    <html> <head><title>Using an XSL stylesheet </title> </head>

      <body bgcolor="#FFFFFF">  <xsl:apply-templates/> </body> </html>

  </xsl:template>

    <xsl:template match="title">

   <H2> <xsl:apply-templates/> </H2>

  </xsl:template>

    <xsl:template match="procedure">

    <OL>  <xsl:apply-templates/>  </OL>

  </xsl:template>

  <xsl:template match="step">

   <LI>  <xsl:apply-templates/> </LI>

  </xsl:template>

    <xsl:template match="action">

  <B> <xsl:apply-templates/>  </B><BR/>

  </xsl:template>

   <xsl:template match="helptopic/tip">

   <H3>Tip!</H3>

    <xsl:apply-templates/>  </xsl:template>

 </xsl:stylesheet>

use  this style sheet with “text/xsl” and see the same helptopic.XML

<?xml version="1.0" ?>
  <musicians>
  <musician>
  <name>Joey Baron
  </name>
  <instrument>drums
  </instrument>
  <NrOfRecordings>1
  </NrOfRecordings>
  </musician>
  <musician>
  <name>Bill Frisell
  </name>
  <instrument>guitar
  </instrument>
  <NrOfRecordings>3
  </NrOfRecordings>
  </musician>
  <musician>
  <name>Don Byron
  </name>
  <instrument>clarinet
  </instrument>
  <NrOfRecordings>2
  </NrOfRecordings>
  </musician>
  <musician>
  <name>Dave Douglas
  </name>
  <instrument>trumpet
  </instrument>
  <NrOfRecordings>1
  </NrOfRecordings>
  </musician>
  </musicians>


The above file is called musicians.xml view this data using musicians.HTML


  <HTML>
  <HEAD>
  <TITLE>Overview of musicians</TITLE>
  </HEAD> <BODY><H1>An overview of my favorite musicians</H1><HR>
  <P>My favorite musicians are:</P>
  <XML ID="xmldso" src="musicians.xml"></XML>
  <TABLE BORDER="2" CELLPADDING="3" CELLSPACING="2" width="70%" DATASRC="#xmldso">
  <THEAD>  <TH>Musician</TH><TH>Instrument</TH><TH>noforecords</TH></THEAD>
  <TR>
      <TD><SPAN DATAFLD="name"></SPAN></TD>
      <TD><SPAN DATAFLD="instrument"></SPAN></TD>
      <TD><SPAN DATAFLD="NrOfRecordings"></SPAN></TD>
  </TR> </TABLE> <HR>
   some other stuff</BODY> </HTML>

also insert the code the following code at the beging of helptopic.xml and view the file in IE5

<?xml version="1.0" ?>
 <!DOCTYPE helptopic [
<!ENTITY club "Kalsa college tybsc students"> ]>
 <?xml:stylesheet type="text/xsl" href="helptopic.xsl" ?>
 <helptopic>
 <title> &club; </title>

Chapter 13. Creating XML documents

Entity references

Entities are normally external objects, such as graphic files that are meant to be included in the document. To be able to reference this objects you must have a DTD for your XML document. But one type of entity called internal entity you can use to save lot of unnecessary typing. You must declare the internal entities before you can use it.

Entity declarations

<!ENTITY name “replacement text”>

Having declared this entity you use this as &name; It will be automatically replaced by the text.

Predefined entities

&
&amp;  or &#38; #38;
‘
&apos; or &#39
>
&gt; or &#62;

<
&lt; or &#38;#60
“
&quot; or &#34

The Benefits Of Entities

You can think of entity references as being almost a kind of macro. They can save time replacing text with entity names as in the club example.

dangers of using entities

<ENTITY dangerous “Black &#38; white”>

<text>  this is not a &dangerous; choice.</text>

The XML processor will insert the replacement text like this

<text>  this is not a Black & white choice.</text>

XML processor then tries to parse the ampersand and reports an error because & has not been declared as an enity.

avoiding pitfalls

A way to avoid the problem is to use double escape in any markup contained in the replacement text

<ENTITY dangerous “Black &#38#38; white &amp;amp; blue”>

<text>  this is not a &dangerous; choice.</text>

XML processor inserts the replacement text

<text>  this is not a Black &#38; white &amp; blue choice.</text>

XML processor then parses the resulting code, sees the entity reference #amp; and dereferences to produce the code below.

<text>  this is not a Black & white & blue choice.</text>

where to declare entities

Entity references are normally only allowed in the DTD. Declarations of element structures and entities are in fact the only reason for having a DTD. They can also be declared as document type declaration as in the club example.

<!DOCTYPE name [internal.subset]>

In this internal subset you can declare as many elements, attributes, and entities as you like without having a DTD. 

A DTD declaration in XML file takes the form

<!DOCTYPE name external.pointer [internal.subset]>

An example of this will be taken up later. If you put anything in internal subset it takes precedence to external subset. This means you can declare a defult set of global values for a whole suite of XML documents and then override the global values in an individual XML documents.

Cdata sections

Anything that appears between the opening tag (<!CDATA[) and the closing tag (]]>) will not be recognized as markup. You can use CDATA for embedding JavaScript and Perl code in your XML code.

processing instructions

XML declaration at the start of every XML document is a processing instruction.

<?xml version=”1.0”>

Processing instruction also can be used to target to a application

<para>



This text contains two processing instructions,



<?javascript  I can put java script code here ?>



<perl
I can put perl code here ?> one for each interpreter </para>

element declarations

<!ELEMENT name content> 

is the syntax for element declarations.

empty element

<empty.element/>

or

<empty.element></empty.element>

it can be declared as 

<!ELEMENT  empty.element EMPTY>

unrestricted element

An unrestricted element can contain any other element that is declared any where else.

<!ELEMENT any.element ANY>

element content models

element content model consists of a description of the elements that may appear in the current element, in what order they may or must appear, how often they must appear.

Element sequences

The simplest form of content model is a sequence consisting of possible elements.

<!ELEMENT counting (first, second, third, fouth)>

This declaration stipulates the counting element consist of first element, followed by second element, then third, and ends with a fourth element.

<!ELEMENT  business.letter (date, address, greeting, body, salutation)>

choices

<!ELEMENT choose (this.one | that.one | another.one)>

only one choice can be present

<!ELEMENT correspondence (business.letter ! personal.letter ! quick.note)>

combined sequences and choices

<!ELEMENT return.address (business.name | personal.name), (street.address,city,state,zip)>

occurrance indicators

? Indicates zero or one time

<!ELEMENT testing (one, two?,three)>

· Indicates zero or any number of time

<!ELEMENT nice (mmm,mmmm*)>

+ Indicates at least once or many times

<!ELEMENT  funny (ha, haha+)>

character content

Where text only is allowed inside an element, this is identified by #PCDATA.

<!ELEMENT para (title, text)>

<!ELEMENT title (#PCDATA )>

<!ELEMENT text (#PCDATA) >

will enable you to write

<para>

<title>my life</title>

<text> my life has been very quite </text></para>

mixed content

<!ELEMENT pick (#PCDATA | eeney | meeney )*>

if an element can take text as well as other elements the closing bracket must be followed by *.

attribute defenitions

ELEMENTS can have many attributes.

<!ATTLIST element.name attribute.definitions>

it is normal practice to keep atrribute declarion close to the element declaration.

attribute specification lists

attribute.name attribute.type

it declares the names of allowed attributes, it states the type of each attribute, and may provide a default value.

Attribute types

String type:

<!ATTLIST owner CDATA >

you can then use 

<book owner=”somebody”>

Tokenized types:

ID—this type of attribute serves as an identifier for the element. No two element can have the same id in a document.

<!ATTLIST book id ID>

you can use it as <book id=”A51”>

IDEF—it is a pointer to an ID. The value must match the value of ID type attribute that is declared somewhere

IDEFS—more than one IDEF type values

<!ATTLIST book authors IDEFS>

you can use it like

<book authors=”A51 A62 B87>

ENTITY—it is a pointer to an external entity that has been declared in a DTD.

ENTITIES—the value of this attribute contains one or more  ENTITY type values.

<!ELEMENT graphic EMPTY>

<!ATTLIST graphic boardno ENTITY>

NMTOKEN, NMTOKENS—it takes a name token string containing any mixture of characters.

Enumerated types these attributes have values that are simply a list of possible values. Each value has to be a valid name token 

<!ATTLIST paint COLOR (RED | YELLOW | GREEN) “RED”>

<!ATTLIST image type NOTATION (GIF | JPEG | PNG) “GIF”>

When a list of possible values is prefixed by NOTATION , the notations must have been declared earlier.

Attribute defaults: #REQUIRED if it’s missing the document is invalid. #IMPLIED means no value was specified. #FIXED any value that is specified must match the default value.

<!ATTLIST termdef id ID #REQUIRED NAME CDATA #IMPLIED>

<!ATTLIST list type (Roman | Arabic | roman | arabic) “roman”>

Chapter 14 Creating XML DTD
 Why have a DTD at all?

As long as an XML document is well formed, no need exists to have a DTD at all. It is possible to derive a DTD just by looking at the XML document.

If you want to validate an XML document without a DTD :

All the attribute values in the XML document must be specified and you cannot have default values for them.

No references to entities can be in the XML document except of course amp, lt , gt, apos, quot)

No attributes can be present whose values are subject to normalization.

In elements whose content consists of only elements, there cannot be any white space between starting and ending tags.

dtds and validation

The DTD describes a model of the structure of the content of an XML document. This model says what elements must be present, which are optional, what their attributes are , and how they can be structured in relation to each other. XML gives you complete control over the process of checking or validating the structure of your document.

Document type declarations

<!DOCTYPE DTD.name [internal.subset]>

The DTD name should be the same as the root element of the document. Please remember XML is case sensitive so the name must also match the case. Internal subset is the part of the DTD that stays in the XML document itself. 

Internal DTD subset

All the external entities must be declared in the DTD. It may be possible to put all the declarations in the internal subset. 

<?xml version=”1.0” standalone=”yes”?>

The above statement means that no markup declarations are external to the document entity. It is still acceptable to reference external entities (graphic files, including text, and so on), provided that the declarations of the external entities are contained inside the document entity.

standalone XML documents

<?xml version="1.0" standalone="yes"?>
<!DOCTYPE CATALOG [ 
   <!ELEMENT CATALOG (PRODUCT+)>
   <!ELEMENT PRODUCT (SPECIFICATIONS+, PRICE+, NOTES?)>
   <!ATTLIST PRODUCT NAME CDATA #REQUIRED>
   <!ELEMENT SPECIFICATIONS (#PCDATA)>
   <!ATTLIST SPECIFICATIONS SIZE CDATA #REQUIRED
                            COLOR CDATA #REQUIRED>
   <!ELEMENT PRICE (#PCDATA)>
   <!ATTLIST PRICE WHOLESALE NMTOKEN #REQUIRED
             RETAIL NMTOKEN #REQUIRED
             SALES.TAX NMTOKEN #IMPLIED>
   <!ELEMENT NOTES (#PCDATA)>
   <!ENTITY club "AntidisestablishmentarianismClub of America">
]>
<CATALOG>
   <PRODUCT NAME="T-shirt">
      <SPECIFICATION SIZE="XL" COLOR="WHITE"/>
      <PRICE WHOLESALE="9.95" RETAIL="19.95" SALES.TAX="2.56" SHIPPING="5.00"/>
      <NOTES>Dilbert</NOTES>
   </PRODUCT>
   <PRODUCT NAME="Shirt">
      <SPECIFICATION SIZE="38" COLOR="BLACK"/>
      <PRICE WHOLESALE="69.95" RETAIL="79.95" SALES.TAX="4.54" SHIPPING="10.00">
         Euro 
      </PRICE>
   </PRODUCT>
</CATALOG>

The first processing instruction show what is to follow is standalone. 

Next line declares the document type as CATALOG and opens an internal DTD.

In the internal subset CATALOG element contains one or more PRODUCT elements.

A PRODUCT element contains one or more SPECIFICATION elements,    followed by one more PRICE elements and then optional Notes elements. 

The specification and price elements are empty but they can contain some text if required.

Most of the real data is declared as attributes; SIZE COLOR, PRICE They are declared as #REQUIRED, which means that they must be given. SALES.TAX attribute is #IMPLIED the value if not given, can be calculated.

external dtds

a DTD is intended for use with more than one XML document. The association of external DTD uses either a system identifier or public identifier. 

system identifier

A system identifier is a URI (uniform resource identifier), which may be used to retrieve the DTD. URL is a special form of URI intended for network use, for majority of users both the terms are interchangeable. A system identifier can reference an absolute location.

<!DOCTYPE book SYSTEM “/usr/home/dtds/book.dtd">

public identifier

Public identifier is the officially registered (with ISO) identifier for a DTD . a public identifier will have a the following form.

reg.type // owner // DTD description // language

reg.type is a + if registered with ISO 9070. others will have – sign

a public identifier for a DTD developed may have

-//Jim O’Donnell//DTD simple web page//EN

<!DOCTYPE home.page PUBLIC “-//Jim O’Donnell//DTD simple web page//EN” “home.dtd">

developing a DTD from XML 

Simplest way to create a DTD is to create an XML document and start working backwards.

strucure the elements

After identifying the elements you have to arrange them a tree. If you are modeling a database, then you might want to keep the hierarchy fairly flat.

enforce the rules

Here you make the elements optional or required. If your XML code is computer generated you need not be strict with DTD. But if it is human generated, you can make sure that certain elements are not forgotten.

assigning attributes

No real rules exist about when to use attributes and when to use elements. The things that are nouns should be elements. Adjectives or adverbs should be attributes.

DTD for home.XML

<?xml version = "1.0"?>

<!ELEMENT home.page (head | body | footer)>

<!ELEMENT head (title | banner?)>

<!ELEMENT title (#PCDATA)>

<!ELEMENT banner EMPTY>

<!ATTLIST banner

          src CDATA #REQUIRED

          alt CDATA #IMPLIED

          align (top | middle | bottom) #IMPLIED>

<!ELEMENT body
(main.title |rule | text)>

<!ELEMENT main.title (#PCDATA)>

<!ELEMENT rule EMPTY>

<!ATTLIST rule

          align (left|right|center) #IMPLIED

          size NMTOKEN #IMPLIED

          width CDATA #IMPLIED >

<!ELEMENT text
(#PCDATA | para)*>

<!ELEMENT para
(#PCDATA)>

<!ELEMENT footer EMPTY>

<!ATTLIST footer    

          src CDATA #REQUIRED

          alt CDATA #IMPLIED

          align (top|middle|bottom) #IMPLIED>

<!ENTITY lt "<">

<!ENTITY gt ">">

<!ENTITY apos "'">

<!ENTITY quot """> <!ENTITY amp "&">

richness and entropy

A DTD that contains a lot of informative markup is called a rich DTD. When you have the room to make choices always choose the richest information model you can.

modelling relational databases

If you use XML to model a relational database, avoid having too much hierarchy. A simple data base requires only four levels

The database (the root element, music)

The database tables (artists, discs)

The database records (artist,disc)

The database fields (name, label, title, date, number)

<?xml version="1.0"?>

<!DOCTYPE music SYSTEM "mymusic.dtd">

<music>

   <artists>

      <artist>

         <name>Cyndi Lauper</name>

         <label>Sony</label>

         <title>Twelve Deadly Guns</title>

      </artist>

      <artist>

         <name>Kate Bush</name>

         <label>EMI</label>

         <title>Hounds of Love</title>

      </artist>

   </artists>

   <disks>

      <disk>

         <title>Twelve Deadly Guns</title>

         <date>1994</date>

         <number>EPC 477363 2</number>

      </disk>

      <disk>

         <title>Hounds Of Love</title>

         <date>1985</date>

         <number>CDP 7 46164 2</number>

      </disk>

   </disks>

</music>

elements or attributes

Elements can be remapped using architectural forms, and attributes can be remapped using xlink; there is no decisive reason for selecting either. 

Historically, attributes can be reserved for intangible properties, such as color and size, and elements for physical components. To deviate from this may confuse people.

Elements are easier to edit in XML editing tools than attributes. Attribute values may not be so readily displayed as element content.

XML processor can check the attribute value, but not the element content.

Attributes of elements can be merged from other documents.

In multiple author environments it is easy to split XML documents into fragments based on the element structure rather than the attribute values.

Sensibly named elements can make human authoring easier and less confusing.

So use elements rather than attributes, when human beings are creating the XML document.

parameter entities

These entities are like character entities but can be used inside DTD. They serve as shortcuts for markup declarations and parts of declarations. 

In the internal DTD subset, parameter entities can be used only between other markup.

In external DTD subset, they can be used both between and inside other markup.

A parameter entity uses a % sign.

<!ENTITY  % heading “H1 | H2 | H3 | H4 | H5 | H6”>

<!ENTITY  % body.content “(%heading | %text | %block | ADDRESS)*”>

<!ENTITY BODY %body.content>

Parameter entities can also can be used to make DTD declaration a little more comprehensible, as in the following example.

<!ENTITY % color “CDATA”>

:<!ENTITY % body-color-attrs “



bgcolor %color # IMPLIED



text  %color # IMPLIED



link  %color # IMPLIED



vlink  %color # IMPLIED



alink  %color # IMPLIED”>

<!ENTITY BODY %body.content>

<!ATTLIST BODY background %URL #IMPLIED %body-color-attributes;>

modular dtds

The following code declares and references a set of character entity declarations contained in an external file.

<!ENTITY % ISOnum PUBLIC “ISO 8879:1986//ENTITIES Numeric and Special Graphic//EN” “isonum.xml">

%ISOnum;

XML Characters, Notations, And Entities

chatacters

Internaly computers generally use 7 bits to store letters and characters in digital form. Iso 10646 allows you to use variable no of bits. 

<?xml version=”1.0” encoding= ‘UTF-16”?>

<!ENTITY tilde “&#x2DA;”>

notation

Notations identify by name the format of unparsed entities (binary file such as external graphic files.), the format of elements that bear a notation attribute, or the helper application (capable of processing the data) to which the processing instruction is addressed.

<!NOTATION name SYSTEM “”> Where name is something meaningful to you or the registered public identifier for a particular format.

If your system supports ms windows <!NOTATION GIF SYSTEM “GIF”>

If you know that application can handle the data

<!NOTATION TIFF SYSYTEM “C:\Program Files\Paint Shop Pro\psp.exe”>

Registered SGML public identifier

<!NOTATION JPEG PUBLIC “ISO/IEC 10918:1993//NOTATION Digital Compression and Coding of Contiuous-tone Still Images (JEPG)//EN”>

RENDERING XML WITH XSL

Template rules

The basic XSL style sheet building block is a template rule. A template rule describes how an XML element node is converted into an XSL element node that can be rendered.

matching  root element  

<xsl:template match=”/”>

Matching by id

<xsl:template match=”id(1)”>

will match the XML code <line id=”1”> see the happy moron</line>

matching an element by its name

<xsl:template match=”line”>

matching element by ancestry

<xsl:template match=”line/stress”> 

matches any stress element that has line element as its parent

<xsl:template match=”line//stress”>

matches any stress element that has line element somewhere in the tree directly above it (great grandparent, grandparent, etc) 

<xsl:template match=”poem/line/stress”> 

Nested selection consiting of more than one parent.  matches any stress element that has line element as its parent, and line element has poem element as its parent

matching several element names

<xsl:template match=”poem | line | stress”> 

matches all poem, line, stress elements

matching elements by attribute

<xsl:template match=”element-name[@attribute-name =’attribute-value’]”> 

matches any stress element that has line element as its parent

chap.xml

<?xml version="1.0"?>

<chapter>

  <section number="1">

    <title>first</title>

    <para type="first">Some text</para>

    <para>Some <em>emphasisedemphasized</em> text</para>

    <para>Another para with no attributes</para>

    <para type="last">Some more text</para>

  </section>

  <section number="2">

    <title>two</title>

    <para type="first">Some text</para>

    <para>Some <em>emphasisedemphasized</em> text</para>

    <para>Another para with no attributes</para>

    <para type="last">Some more text</para>

  </section></chapter>

<xsl:template match=”para”> matches all the para elements with or without attributes

<xsl:template match=”para[@type]”> matches all the para elements with attribute type regardless of value

<xsl:template match=”para[@type=’first’]”> matches all the para elements with attribute type and value ‘first’

<xsl:template match=”section[@number=’1’]/para[@type=’first’]”> matches all the para elements with attribute type and value ‘first’ and have  parent section with attribute number and value ‘1’.

Matching elements by children

<xsl:template match=”line[stress]”> matches line element which has stress as child.

Matching elements by position

<xsl:template match=”element[position-description]”>

Position descriptions first-of-any(), first-of-type(),last-of-any(), last-of-type(),only-of-any(), only-of-type(), all the six with not. Eg. not- first-of-any().

first-of-any() the element must be first sibling

first-of-type() the elenet must be sibling type of its type.

<xsl:template match=”line[last-of-type()]”>

wild card mathes

<xsl:template match=”*”> the rule applies if no other rule applies.

<xsl:template match=” / | *”> this makes it absolutely sure the rule applies to the whole document..

The default template rule

<xsl:template match=”/ | *”>


<xsl:apply-templates/>

</xsl:template>

Process assumes default template rule if no suitable rule is available. 

Formatting objects

Formatting objects are referred to by the fo namespace and syntax is given below

<xsl:template match=”[pattern]”>


<fo: [formatting.object] ([style-property]=”[value]”>



[processing-instructions]*


</fo: [formatting.object]>

 </xsl:template>

layout formating objects

page-sequence: this object acts as ancestor to a series of pages, either printed or screen display

<xsl:template match=”/”>


<fo:page-sequence



font-family=”times new roman, serif”



font-size =”12pt”



background-color=”white”



color=”black”>


</fo:page-sequence>

</xsl:template>

content formatting objects

queue—object isn’t really a formatting object at all, but a container for other formatting so that they can be assigned to a specific area on the page.

sequence—formatting object is used to group formatting objects that share an inherited set of properties. The following code reders all elements enclosed in an element em in italic.

<xsl:template match=”/”>


<fo:sequence 
font-style=”italic”></fo:sequence>

</xsl:template>

block—formatting object simply puts a line break both before and after the block. Opposite of block is inline.

<xsl:template match="p">

  <fo:block

      indent-start="1.5in"

      indent-end="1.5in"

      space-before-optimum="6pt"

      space-after-optimum="6pt">

         <xsl:process-children/>

   </fo:block>

</xsl:template>

inline-box: acts as a inline container so that you can highlight text or graphics and produce borders and backgrounds, or just control the spacing surrounding an element or piece of text.

<xsl:template match="em">

  <fo:inline-box

      background-color='yellow'

      graphic-line-thickness='0pt'>

        <xsl:process-children/>

  </fo:inline-box>

</xsl:template>

list—a list formatting object acts as a container for the list-item, list-item-label, list-item-body formatting objects. If you want to nest lists the second list should be a child of list-item-body.

rule-graphic: corresponds to HR element of HTML, but it can be an inline or block formatting object.

<xsl:template match="hr">

  <fo:rule-graphic

      space-before-optimum="12pt"

      space-after-optimum="12pt"

      graphic-line-thickness='3pt'>

        <xsl:process-children/>

  </fo:rule-graphic>

</xsl:template>

graphic—formatting object corresponds IMG of HTML, but it can be online or block

<xsl:template match="disply-graphic">

  <fo:graphic    graphic-max-width="2in" graphic-max-height="2in" /> </xsl:template>

score—flow object is a formatting object that can take text decoration such as underline, strikethroughs, overbars, and so on. It is a inline formatting object.

block-level-box—provides borders, margins, and backgrounds and provides spacing between the border of a box and its content. It can be inline or block.

<xsl:template match="p">

  <fo:block-level-box

      indent-start="1in"

      indent-end="1in"

      background-color='blue'

      graphic-line-thickness='3pt'>

        <xsl:process-children/>

  </fo:block-level-box>

</xsl:template>

page-number—object is used ot instruct the rendering engine to construct and display a page number.

link—creates an area in which you can put link-end-locator flow objects

link-end-locator—give the destination of a link equivalent to href=”[URL]” in HTML

character—allows you treat a single character as a flow object, each formatting object may take certain style  properties.

processing

The first part of the action involves describing the resulting rendering action. The second part of the action involves processing or building a result tree formatting object from the source object. The standard instruction to xsl processor is 

<xsl:apply-templates/> or         <xsl:process-children/> xsl processor processes all the children of the source element that is matched.

<?xml version="1.0"?>

<?xml:stylesheet type="text/xsl" href="listing11.xsl"?>

<CDs>

  <CD>

    <title>Boys for Pele</title>

    <artist>Tori Amos</artist>

    <tracks>

      <track>Horses</track>

      <track>Blood Roses</track>

      <track>Father Lucifer</track>

      <track>Professional Widow</track>

      <track>Mr. Zebra</track>

      <track>Marianne</track>

      <track>Caught a Lite Sneeze</track>

      <track>Muhammad My Friend</track>

      <track>Hey Jupiter</track>

      <track>Way Down</track>

      <track>Little Amsterdam</track>

      <track>Talula</track>

      <track>Not the Red Baron</track>

      <track>Agent Orange</track>

      <track>Doughnut Song</track>

      <track>In the Springtime of his Voodoo</track>

      <track>Putting the Damage on</track>

      <track>Twinkle</track>

    </tracks>

  </CD>

  <CD>

    <title>The Ghosts that Haunt Me</title>

    <artist>Crash Test Dummies</artist>

      <tracks>

      <track>Winter Song</track>

      <track>Comin' Back Soon (The Bereft Man's Song)</track>

      <track>Superman's Song</track>

      <track>The Country Life</track>

      <track>Here on Earth (I'll have my Cake)</track>

      <track>The Ghosts that Haunt Me</track>

      <track>Thick-Necked Man</track>

      <track>Androgynous</track>

      <track>The Voyage</track>

      <track>At My Funeral</track>

    </tracks>

  </CD>

</CDs>

cd1.xsl

<?xml version="1.0"?>

<xsl:stylesheet xmlns:xsl="http://www.w3.org/TR/WD-xsl">

<xsl:template match="/">

  <xsl:apply-templates/>

</xsl:template>

<xsl:template match="track">

   <xsl:apply-templates/>, </xsl:template> 

<xsl:template match="track[end()]">

   <xsl:apply-templates/>. </xsl:template> 

<xsl:template match="textnode()">

  <xsl:value-of/></xsl:template> 

<xsl:template match="/">   

  <HTML>

    <HEAD>

      <TITLE>My CD Collection</TITLE>

    </HEAD>

    <BODY>

      <H1>My CD Collection</H1>

      <TABLE BORDER="3" CELLSPACING="2" CELLPADDING="6">

        <col bgcolor="yellow"/>

        <THEAD align="left" bgcolor="silver">

          <TH>Artist</TH><TH>Album Title</TH><TH>Tracks</TH>

        </THEAD>

        <TBODY>

          <xsl:for-each select="CDs/CD">

          <TR>

            <TD><font color="red" size="5"><B><xsl:value-of select="artist"/></B></font></TD>

            <TD><B><I><xsl:value-of select="title"/></I></B></TD>

            <TD><xsl:apply-templates select="tracks/track"/></TD>

          </TR>

            </xsl:for-each>

        </TBODY>

      </TABLE>

    </BODY>

  </HTML>

</xsl:template>

</xsl:stylesheet>

restricted processing

if you want to process certain children of an element use the xsl:apply-templates followed by select=”child-name”

<xsl:template match="p">

  <fo:block font-size=”12pt”>

         <xsl:apply-templates select=”title” />

   </fo:block>

</xsl:template>

conditional processing

xsl:if instruction provides simple if-then condiionality

xsl:choose instruction enables you to select one choice when there are several possibilities. They take a series of xsl:when elements followed by an optional xsl:otherwise element.

In the following example a group of names are formatted as a comma separated list.

<xsl:template match="namelist/name">

         <xsl:apply-templates  />

<xsl:if test=”..[not(last-type-of())]”>,</xsl:if>

</xsl:template>

In  the next example, XSL style sheet enumerates items in an ordered list using Arabic numerals, letters or roman numerals depending on the depth to which the ordered list are nested.

conditional processing

<xsl:template match="list/item">

     <fo:list-item indent-start=”12pt”>

         <fo:list-item-label>


<xsl:choose>

<xsl:when test=’ancestor(list/list)’>


<xsl:number format=’i’ />

</xsl:when>

<xsl:when test=’ancestor(list)’>


<xsl:number format=’a’ />

</xsl:when>

<xsl:otherwise>


<xsl:number format=’1’ />

</xsl: otherwise >


</xsl:choose>

<xsl:text> . </xsl:text>

</fo:list-item-label>

<fo:list-item-body>

<xsl:apply-templates  />

</fo:list-item-body>

     </fo:list-item>

</xsl:template>

computing generated text

xsl:value-of element can be used to compute generated text

you have an XML code

<link target=”abc.html">my diary</link>

convert this attribute into element like

my diary <address> abc.HTML</address>

<xsl:template match="link">   

<address>

     <xsl:value-of select="attribute(link)"/> 

     <address>  </xsl:template>

to convert an element to attribute

<image>

<file>smface.gif</file>

<size=width=”100”>

</image>

to convert to 

<graphic src=”smface.gig” width=”100”/>

<xsl:template match="image">   

<graphic src=”{file}” width=”{size/@width” />

</xsl:template>

adding a text formating object

you can add a text formatting object by including it in the processing .model  as shown below

<?xml version="1.0"?> 

<xsl:stylesheet xmlns:xsl="http://www.w3.org/TR/WD-xsl">

  <xsl:template match="title">

    <fo:block

      font-size="14pt"

      font-weight="bold"

space-before-optimum="12pt"

space-after-optimum="8pt" >

     This poem is called '

      <xsl:process-children/>

      <xsl:text> '</xsl:text>

    </fo:block>

  </xsl:template>

</xsl:stylesheet>

numbering

Automatically number elements in the XML input file. 

Level=”single” : count starts with the nearest ancestor including current node as its own ancestor.

Multi: all ancestors of the current node is counted

<?xml version="1.0"?> 

<xsl:stylesheet xmlns:xsl="http://www.w3.org/TR/WD-xsl">

  <xsl:template match="title">

    <fo:block>      <xsl:number level="multi"

        count="chapter | section | subsection"

        format="1.1. "/>  <xsl:apply-templates/>

    </fo:block>

  </xsl:template>

  <xsl:template match="appendix//title">

    <fo:block>   <xsl:number level="multi"

        count="appendix | section | subsection"

        format="A.1. "/>

      <xsl:apply-templates/>

    </fo:block>

  </xsl:template></xsl:stylesheet>
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