Declaring a DTD
One way to create a valid document is to design a DTD for the document. 

A DTD or document type definition is a collection of rules that define the content and structure of an XML document.

A DTD can be used to :

· ensure that all required elements are present in a document

· prevent undefined elements from being used in a document

· enforce a specific data structure on a document

· specify the use of element attributes and define their permissible values

· define default values for attributes

· describe how parsers should access non-XML or nontextual content

A DTD is entered into the document in a statement called a document type declaration or DOCTYPE declaration. 
NOTE: the DOCTYPE declaration has to be added to the document prolog, after the XML declaration and before the document’s root element. There can be only one DOCTYPE declaration in an XML document.

Although there can also be only one DOCTYPE declaration, you can divide the DTD into two parts: an internal subset and an external subset.
The internal subset is a set of declarations placed within the XML document.

<!DOCTYPE root

[


declarations

]>

Where root is the name of the document’s root element and declaration is the statements and rules that comprise the DTD.

NOTE: if the name of the root does not match with the name of the document’s root element, XML parsers report an error and stop processing the document.

In an external subset, the declarations are placed in an external file that is accessed from the XML document. 

External subsets have two types of locations: system and public.

For a system DTD, a system identifier allows you to specify the location of an external subset. 

<!DOCTYPE root SYSTEM “uri”>

Where root is the document’s root element and uri is the URI of the external file.

In some cases, the DTD for an XML vocabulary is placed in several locations, or the DTD is built into the XML parser itself. For these situations, the DTD can be processed as a public location. A public identifier is added to the DOCTYPE declaration to provide the public name of the DTD. 

<!DOCTYPE root PUBLIC “id” “uri”>

Where root is the document’s root element, id is the public identifier, and uri is the system location of the DTD (in case the XML parser cannot process the public identifier).

The public identifier acts like the namespace URI, in that it doesn’t specify a physical location for the DTD but instead provides the DTD a unique name that can be recognized by an XML parser. 

<!DOCTYPE html PUBLIC “-//w3C//DTD XHTML 1.0 Strict//EN”   “http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd”>

The public identifier is “-//W3C//DTD XHTML 1.0 Strict//EN”, a string of characters that Web browsers recognize as the identifier for the XHTML strict DTD. When a Web browser reads the file, it may have built-in code that corresponds to this DTD or it may have a specific location of its own from which it retrieves the DTD. Caching the DTD locally speeds up the processing time for the Web browser and frees the browser from having to download the DTD from a Web site. If the DTD is not built into the browser or XML parser, it can still access the DTD from the URI. http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd. Thus, the system identifier acts as a backup to the public identifier.
Most standard XML vocabularies like XHTML and RSS have public identifier. However, for a customized XML vocabulary, there is usually no public identifier.
Advantage of internal DTD (disadvantage of external DTD):
By placing the DTD within the document, you have placed all of your code in one place and can more easily compare the DTD to the document’s content without having to switch between files.

Disadvantage of internal DTD (Advantage of external DTD):

An internal DTD cannot be shared among many documents written by different authors. 
An external DTD, on the other hand, can be used as a common DTD among many documents, forcing them to use the same elements, attributes, and document structure. 

Another approach is to combine both internal and external DTDs in either of the following forms:

<!DOCTYPE root SYSTEM “URI”

[


declarations

]>

Or

<!DOCTYPE root PUBLIC “id” “URI”

[


declarations

]>

NOTE: if a document contains both an internal and external subset, the internal subset has precedence over the external subset when there is conflict between the two. This is useful when an external subset is shared among several documents. The external subset would define some basic rules for all of the documents, and the internal subset would define those rules that are specific to each document.

Declaring Document Elements
In a valid document, every element must be declared in the DTD. An element type declaration or element declaration, specifies an element’s name and indicates what kind of content the element can contain. It can even specify the order in which elements appear in the document.

<!ELEMENT element content-model>

Where element is the name of the element. The element name is case sensitive. Remember that element names cannot contain any spaces or reserved symbols such as “<” or “>”.

The content-model variable specifies what type of content the element contains. Generally, elements contain parsed character data or child elements. 

There are five possible values for content-model:

1. ANY – There are no restrictions on the element’s content.
2. EMPTY – the element cannot store any content.

3. #PCDATA – The element can contain only parsed character data.

4. Elements – The element can contain only child elements.
5. Mixed – The element can contain both parsed character data and child elements.
ANY Content
The most general type of content model is ANY, which allows an element to store any type of content.

<!ELEMENT element ANY>

<!ELEMENT products ANY>

In the DTD would allow the products element to contain any type of content. For example: 

a. <products>SLR100 Digital Camera</products>

b. <products />

c. <products>

     
<name>SLR100</name>

     
<type>Digital Camera</type>

</products>

NOTE: Allowing an element to contain any type of content has limited use in document validation. After all, the idea behind validation is to enforce a particular set of rules on elements and their content, and thus allowing any content defeats the purpose of a rule.

EMPTY Content

The EMPTY content model is reserved for elements that store no content. 

<!ELEMENT element EMPTY>

Therefore the element declaration

<!ELEMENT img EMPTY>

would require the img element to be entered as an empty element:

<img />

NOTE: Attempting to add content to an empty element would result in XML parsers rejecting the document as invalid.

Parsed Character Data

Element that can store parsed character data are declared as follows:

<!ELEMENT element (#PCDATA)>

<!ELEMENT name (#PCDATA)>

<name>Lea Ziegler</name>

NOTE: element declared as pcdata does not allow for child elements

Working with Child Elements

Since XML documents follow a hierarchical tree structure, you must also declare the child elements of any parent. 

<!ELEMENT element (children)>

Where element is the parent element and children is a listing of its child elements. 
<!ELEMENT customer (phone)>

indicates that the customer element can contain only a single child element, named phone. 

 NOTE: For content that involves multiple child elements, you can specify the elements in either a sequence or a choice of elements.
Specifying an Element Sequence

A sequence is a list of elements that follow a defined order.

<!ELEMENT element (child1, child2, …)>

Where child1, child2, etc., represents the sequence of child elements within the parent. 

NOTE: The order of the child elements in an XML document must match the order defined in the element declaration.

<!ELEMENT customer (name, phone, email)>
<customer>

     <name>Lea Ziegler</name>

     <phone>(415) 123-4567</phone>

     <email>lea_ziegler@abc.com</email>

</customer>

Specifying an Element Choice

The other way of listing child elements, choice, presents a set of possible child elements

<!ELEMENT element (child1 | child2 | …)>

Where child1, child2, etc., are the possible child elements of the parent.

<!ELEMENT customer (name | company)>

<customer>


<name>Lea Ziegler</name>

</customer>

Or

<customer>


<company>ABC company</company>

</customer>

NOTE: under this declaration a document cannot include both the name and company elements, because the choice model allows only one of the child elements listed.

You can combine the choice and sequence models and use them together.

<!ELEMENT customer ((name | company), phone, email)>

<customer>


<name>Lea Ziegler</name>


<phone>(415) 123-4567</phone>


<email>lea_ziegler@abc.com</email>

</customer>

Or

<customer>


<company>ABC company</company>


<phone>(415) 123-4567</phone>


<email>lea_ziegler@abc.com</email>

</customer>

Modifying Symbols

So far, all of the content models have limited the number of child elements to one. It is rare, however, that you will specify the exact number of duplicate elements. Instead, DTDs use more general numbering with a modifying symbol that specifies the number of occurrences of each element. There are three modifying symbols: the question mark (?), the plus sign (+), and the asterisk (*).

· The ? symbol indicates that an element occurs zero or one time.

· The + symbol indicates that an element occurs at least once

· The * symbol indicates that an element occurs 0 times or more.

<!ELEMENT customers (customer+)>
Note that a modifying symbol is placed directly after the element it modifies. You can also include modifying symbols in element sequences.

<!ELEMENT customer (name, address, phone, email+)>

The three modifying symbols can also modify entire element sequences or choices. You do this by placing the character immediately following the closing parenthesis of the sequence or choice. When applied to a sequence, the modifying symbol is used to repeat the sequence.

<!ELEMENT order (orderdate, items)+>

indicates that the child element sequence (orderdate, items) can be repeated one or more times within each order element. Each time the sequence is repeated, the orderdate element must appear first, followed by the items element.

When applied to a choice model, the modifying symbols allow for multiple combinations of each child element.
<!ELEMENT customer (name | company)+>

allows any of the following lists of child elements:

name

company

name, company

name, name, company

name, company, company

and so forth, the only requirement is that the combined total of name and company elements be greater than zero.

DTD declaration sample:
<!DOCTYPE customers

[


<!ELEMENT customers (customer+)>


<!ELEMENT customer (name, address, phone, email?, orders)>


<!ELEMENT name (#PCDATA)>


<!ELEMENT address (#PCDATA)>


<!ELEMENT phone (#PCDATA)>


<!ELEMENT email (#PCDATA)>


<!ELEMENT orders (order+)>


<!ELEMENT order (orderdata, items)>


<!ELEMENT orderdate (#PCDATA)>


<!ELEMENT items (item+)>


<!ELEMENT item (#PCDATA)>

]>
Working with Mixed Content
The final type of element content is mixed content, which allows an element to contain both parsed character data and child elements. 

<!ELEMENT element (#PCDATA | child1 | child2 | …)*>

This form applies the * modifying symbol to a choice of parsed character data or child elements. Because the * symbol is used with a choice list, the element can contain any number of occurrences of child elements or pcdata, or it can contain no content at all.
<!ELEMENT title (#PCDATA | subtitle)*>

allows the title element contain any of the following:

a. <title>The Importance of Being Earnest</title>

b. <title>The Importance of Being Earnest

<subtitle>A Trivial comedy for Serious People</subtitle>


</title>
c. <title>The Importance of Being Earnest
<subtitle>A Trivial Comedy for Serious People</subtitle>

<subtitle>By Oscar Wilde</subtitle>


</title>
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