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1. Introduction

XML which is short for Extensible Markup Language is defined as ‘a flexible way to create common information formats and share both the format and the data on the World Wide Web, intranets, and elsewhere.’
  ‘XML provides a standardized yet customizable way to describe the content of documents.’2  Basically it is a way of transporting or storing data over the web.  XML is similar to HTML (Hypertext Markup Language) but better.  HTML only describes the contents of a web page, usually the text and images whereas XML describes the contents in ‘terms of what data is being described.’1  XML is viewed as being extensible because ‘the markup symbols are unlimited and self-defining.’1  

A database is basically a collection of data that can be accessed by others.  ‘XML documents can automatically be generated from database data when used with the XML Schema standard.’2  There are datasets within a database, which is just ‘an in-memory database’22 which can be created with ADO.NET.  ADO.NET ‘serves as an intermediary between all types of .NET applications and the database management system and database.’  You can create a XML document from database data using SQL Server statements.
2. Background

XML was created in the 1990’s due to the growing popularity of the World Wide Web (WWW) as ‘organizations wanted to make their Web pages more functional by displaying (and later updating) data from organizational databases.’
  XML evolved from HTML as well as SGML (Standard Generalized Markup Language).

In 1990, HTML was developed by Tim Berners-Lee.  ‘It was intended to be a simpler language that did not require expensive authoring tools.’3  HTML was great but it wasn’t as flexible as developers wanted it to be.  It was in 1996 that the World Wide Web Consortium (W3C) created XML.  They combined SGML and HTML to create XML.  In November 1996 ‘the first official draft specification for XML was released.  XML version 1.0 became a W3C recommendation in 1998.’

The latest recommendation by W3C came on February 4, 2004.  They recommend XML 1.1 but still encourage the use of XML 1.0 if you need all the new features in XML 1.1.  ‘XML 1.1 updates XML so that it no longer depends on the specific Unicode version:  you can always use the latest.  It also adds checking of normalization, and follows the Unicode line ending rules more closely.’7 
3. Sections Specific To Paper

3.1. Markup Language

As a markup language XML provides a ‘clear separation between document structure, content, and materialization.’2  But it is still extendible in that it allows developers to extend documents, that is make it how they want it.  ‘Well-formed XML documents conform to the following criteria:  the document contains one or more elements, no part of the root element appears in any other element, each of the parsed entities referenced directly or indirectly with the document is well-formed, and the elements start and end tags next properly within each other.’5
We can think of XML as sort of a database, in a sense that it has some of the database management system’s (DBMS) qualities.  Such as storage, found in XML documents, schemas, query languages, such as XQuery, and programming interfaces.  However, there are some features from the DBMS that XML doesn’t have, ‘efficient storage, indexes, security, transactions and data integrity, multi-user access, triggers, queries across multiple documents, and so on.’

It could be possible to use XML documents as a database.  However this would only be effective if it contained small amounts a data, had few users, and the performance be modest.  This wouldn’t work in ‘most production environments, which have many users, strict data integrity requirements, and the need for good performance.’4  

An example of using a XML document as a database would be to keep a list of your personal or business contacts (their name, phone number, address, e-mail, fax number, etc.).  However, given how cheap database software is you could easily store your contact list in a more organized way.  It seems the only advantage you would get when using a XML document as a database would be that the data is portable.  Although one could use XML as a database it is not common to see it.  Most production organizations use databases as a way to store their data.  You can create XML documents from database data using SQL Server, Oracle, or Microsoft Access.  
When using a database with XML there are two ways to think of to use your database.  That is, is your database going to be a data-centric document or a document-centric document?  

A data-centric document is when the database is used to store data and XML is used to transport that data to an application.  Most production organizations use the database and XML this way, whether it is to their customers or to other businesses.  The online website, Amazon.com where you can buy goods is a good example of this.  They display page that contains information on a specific book.  Essentially this is transporting their data about that book from a database onto an application. 

‘Data of the kind that is found in data-centric documents can originate both in the database (in which case you want to expose it as XML) and outside the database (in which case you want to store it in a database).’4  Once again we will visit the Amazon.com example.  An example of when the data originates in the database and we want to expose as XML would be a sales order document, the page that displays what your order number is, the customer information, the items ordered, the item description, the item price, etc.  We would pull most of this information out of the database, such as the item description, item price, and possibly customer information.  

‘Data-centric documents are characterized by fairly regular structure, fine-grained data (that is, the smallest independent unit of data is at the level of a PCDATA-only element or an attribute), and little or no mixed content. The order in which sibling elements and PCDATA occurs is generally not significant, except when validating the document.’4
Another way to use databases and XML is document-centric documents.  These are documents that are designed specifically for human use.  Examples of this would be books, email, advertisements, and almost any hand-written XHTML (Extensible Hypertext Markup Language, a mixture of XML and HTML) document.  ‘They are characterized by less regular or irregular structure, larger grained data (that is, the smallest independent unit of data might be at the level of an element with mixed content or the entire document itself), and lots of mixed content. The order in which sibling elements and PCDATA occurs is almost always significant.  Document-centric documents are usually written by hand in XML or some other format, such as RTF, PDF, or SGML, which is then converted to XML. Unlike data-centric documents, they usually do not originate in the database.’4
XML can be used for presentation, communication, and for storage of data.  ‘Thinking of XML as a document allows you to see how it can be used for presentation of data.  This presentation can be detailed and useful.  Most browsers now handle XML for presentation.  XML uses a flexible tagged structure that makes it more robust than a fixed record format’3 which can be used for both communication and the storage of data.
3.1.1 Document Type Declaration

A XML document has two sections to it, the first section is the Document Type Declaration (DTD), and the second is the document data.  The DTD ‘defines the structure of the document.’8    ‘DTD is a XML mechanism that supports the use of predefined storage units.’6  ‘DTDs are used to; ensure that required elements are present, prevent using undefined elements, enforce data structure, specify element attributes and define default values, and describe how the parser should access non-XML or non-textual content.’
  ‘The DTD can contain the following; document name, reference to an external Document Type Declaration, markup declaration (internal DTD), and/or parameter entity references.’

‘A Document Type Declaration is a set of rules that defines what tags appear in a XML document, what attributes the tags may have and what a relationship the tags have with each other.  When a XML document is processed, it is compared within the DTD to be sure it is structured correctly and all tags are used in the proper manner.  This comparison process is called validation and is performed by a tool called, parser.’6  Once again we see how the XML document is extensible yet standardized, as it double checks to make sure the document is in proper validation with the DTD.    

3.1.1.1 Document Name
The first section of the XML document is the DTD followed by the document data.  At the beginning of the DTD is the document name, which is DOCTYPE, which identifies the name of the type of document.  It next lists the content of the document. 
3.1.1.2 Markup Declarations or Internal DTDs
Markup declarations (Internal DTDs) ‘are inserted within the DOCTYPE declaration.  There are four types of markup declarations in the XML document that can be seen within the DTD:

· ‘Element declarations

· Attribute list declarations

· Entity declarations

· Notation declarations’6 
3.1.1.2.1 Element Declarations
After the document name, DOCTYPE are the ELEMENT declarations of the document.  ‘Element declarations identify the names of elements and the nature of their content.  As in HTML, elements are the basic building blocks of XML.  Element type declarations constrain which element types can appear as children of the element.’6  ‘DTDs define five element content types.’5  Here are the five element content types along with their description and an example:

· ANY – ‘Allows the declared elements to store any type of content.  This content model does not enforce any validation rules.’5
<!ELEMENT name ANY>

· EMPTY – ‘Is used for elements without content.  Adding content to an empty element results in an invalid document.’5
<!ELEMENT name ANY>

· Character data – ‘Can contain only well-formed text string, any text string except symbols reserved by XML.  This content model does not support child elements.’5  

<!ELEMENT name (#PCDATA)>

· Elements – ‘Can contain only child elements.  The list of child elements is specified in the declaration.  The elements also need to be specified as many times as used in the document.’5
<!ELEMENT name (child_elements)>

· Mixed - ‘May contain character data, optionally interspersed with child elements.  The types of the child elements may be constrained, but order and the number of occurrences of each element cannot be constrained with this element type.  The same name must not appear more than once in a single mixed-content declaration.’5
<!ELEMENT name (#PCDTA | child1 | ..)>

The element declarations can be classified into different groups.  The element declarations hold the name of what will be in the document, such as ‘customer’, ‘name’, ‘address’, etc.  Some element declarations can be classified into a group of its own consisting of two or more elements.  In character data content type the word #PCDATA is used, ‘which means that they are strings of character data.’8 Here’s an example of the document name and element declarations:
<DOCTYPE customer[

<!ELEMENT customer (name, address)>

<!ELEMENT name (firstname, lastname)>

<!ELEMENT firstname (#PCDATA)>

<!ELEMENT lastname (#PCDATA)>

The first line is the document name, which is ‘Customer.’  This document has two groups, ‘name’ and ‘address.’  The ‘name’ group has two elements, ‘firstname’ and ‘lastname.’  These are examples of the element content type.  ‘Firstname’ and ‘lastname’ are defined as #PCDATA, which is the character data content.   Of course there would be more to the XML document than those five DTD lines.  This is just an example to show the internal DTDs that are within a XML document.  Here’s another example of element declarations:

<!ELEMENT customer (name, company?, (fax | email | phone)*, address+)>

<!ELEMENT name (#PCDATA)>

This example shows that a customer must contain ‘name,’ ‘address,’ and optionally ‘fax,’ ‘email,’ or phone.’  ‘The commas between element names indicate that they must occur in succession.  The question mark after ‘company’ indicates that it is optional (zero or one).  A name with no punctuation must occur exactly once.  The ‘|’ character is used to specify an “OR” operation.  It indicates an option (either ‘fax,’ ‘email,’ or ‘phone’).  The ‘*’ symbol indicates zero or more possibilities for either ‘fax,’ ‘email,’ or ‘phone.’  The plus sign after ‘address’ indicates that it may be repeated more than once but must occur at least once.  The ‘()’ indicate a group of expressions to be matched together.’6  This is an example of the element content type.  You may use only one connector within a group.  It is invalid to include two connectors within a group, such as:

<!ELEMENT customer (name, fax | email)>

You would have to create a subgroup for ‘fax’ and ‘email’ for it to be valid:

<!ELEMENT customer (name, (fax | email))>

Here we see that ‘fax’ and ‘email’ are now their own little subgroup within the group of ‘customer.’  

3.1.1.2.2 Attribute List Declarations
Attribute list declarations ‘provide additional information about elements.  Attributes are created in the DTD, when the elements are specified.  They are specified through an attribute list.  Attribute declarations identify which elements may have attributes, what types of attributes they may have, what values the attributes may hold, and what default value each attribute has.  Attribute specifications may appear only within start-tags and empty-element tags.’6  Attribute-list declarations specify:

· ‘Lists the names of all of the attributes associated with a specific element.

· Specifies the data type of the attribute

· Indicates whether the attribute is required or optional.

· Provides a default value for the attribute, if necessary.’5
Now let’s see an example that contains the attribute list:
‘<!DOCTYPE books [>

<!ELEMENT booklist (title, author)>

<!ELEMENT title (#PCDATA)>

<!ATTLIST title>


edition (CDATA) #REQUIRED


type (paper | cloth | hard) “paper”>’5
Since an attribute list is additional data about an element, we see that we are adding on information to the ‘title’ element.  The type constraints for this attribute are ‘edition’ and ‘type.’  We see that in ‘edition’ following the parentheses is ‘#REQUIRED,’ this tells us that this ‘attribute must have a value every time this element is listed.’6  We also see following the ‘type’ attribute is “paper.”  This means that the attribute “paper” would be presumed the value for this attribute.  So if no value was entered for this attribute, the software would enter “paper” in there because that’s what it was declared as in the DTD.  
Here are the attribute defaults and their descriptions:

· ‘#REQUIRED – means that the attribute must have a value every time this element is listed.  Although there is no default value provided by the DTD, the attribute when actually implemented in a XML document must define a value.

· #FIXED – Attributes where only one value is allowed, that much be included.  An attribute declaration may specify that an attribute has a fixed value.  In this case, the attribute is not required, but if it occurs, it must have the specified value.  One use for fixed attributes is to associate semantics with an element.
· #IMPLIED – The attribute value is not required, and no default value is provided.  If a value is not specified, the XML processor must proceed without one.  The processor ignores this attribute unless it is used as part of this element.  It does not assume any default value.  When you used the IMPLIED default, you will provide a default value for the document author.  If the document author does not override your default, your default will be used.  Unless otherwise specified, attributes are implied.
· “VALUE” – An attribute can be given any legal value as a default.  The attribute value is not required on each element in the document, but if it is not present, it will appear to be in the specified default.  “Value” provides a default value for that attribute.  If the attribute is not included in the element, the processing program assumes that this is the attributes value.  Attribute values in XML must always be contained in quotes.’6 
In XML there are three different attribute types.  They are; string type, a set of tokenized types, and enumerated types.  String types ‘may take any literal string as a value.  CDATA attribute are strings where any text is allowed.’6  In a set of tokenized types, ‘a name must not appear more than once in an XML document as a value of this type.  A tokenized attribute type represents a fixed set of keyword types with special meanings.’6  Here are the seven tokenized types:
· ID–‘ ID represents a unique ID name for the attribute that identifies the element within the context of the document.  ID is used primarily by programs or scripting languages that process the document.  The value for ID must be a valid XML name beginning with a letter and containing alphanumeric characters or the underscore character without any white space.  ID is incompatible with the #FIXED default but it must have a declared default of #IMPLIED or #REQUIRED.  All ID values used in a document must be different.  IDs uniquely identify individual elements in a document.  Elements can have only one single ID attribute.’6  So if your XML document does not have an unique ID value every time it is used for an element, its not considered ‘unique’ and there would be no sense in having ID values if they’re not unique.    
· IDREF - ‘IDREF attribute values are linked to declared ID attributes in the document using the IDREF token.  An attribute declared as an IDREF type must have the same value as an ID attribute of another element in the same document.’5
· IDREFS – ‘This type creates a referent to multiple IDs.’5
· ENTITY – ‘References an external file.  Each entity name must match the name of an unparsed entity declared in the DTD.’5
· ENTITIES – ‘References a list of entity references, employing syntax separated by blank spaces.’5
· NMTOKEN – ‘Is a name token with a validity constraint requiring a valid XML name, a text string without blank spaces or XML reserved characters.’5
· NMTOKENS – ‘References a list of name token references, employing syntax separated by blank spaces.’5
‘Enumerated attribute types are limited to specified possible values and notation.’5  There are two kinds of this type, the notation and enumeration type.  Here’s an example of enumeration type:
<!ATTLIST name (firstname | middlename | lastname)>

Notation declarations will be discussed more in depth later in the paper.

3.1.1.2.3 Entity Declarations

Because XML documents can be made of data and information from different files, it would only be easier for us to copy that data or information into our XML document rather than type it all in.  These sections of data and information we are using for our XML document are called ‘entities.’  Entities are declared in the DTD just as elements and attributes are.  ‘A single entity name can take the place of a whole lot of text.  Entity references cut down on the amount of typing you have to do because anytime you need to reference that bunch of text, you simply use the alias name and the processor will expand out the contents of the alias for you.’6  We can use entities as shortcuts to other data and information.  ‘Entity declarations allow you to associate a name with some other fragment of the document.  That construct can be a chunk of regular text, a chunk of the document type declaration, or a reference to an external file containing either text or binary data.’6  There are different types of entities, such as; general entities, parameter entities, internal entities, external entities, and predefined entities.  Entities can also be parsed or unparsed.  
‘A parsed entity’s contents are referred to as its replacement text, this text is considered an integral part of the document.  An unparsed entity is a resource whose contents may or may not be text.’6
An XML document can have general entities and/or parameter entities.  General entities are ‘used within the document content.  Parameter entities are parsed entities for use within the DTD.’6  If it is text it may not be XML.  Both of these entities, general and parameter are different forms of reference and can have the same name.  They can have the same name because they occupy different name spaces, general in the in document content and parameter in the DTD.  Even though they have the same names they are two distinct entities.  
XML documents can also have internal and external entities.  ‘Internal entities allow for entities to be defined in the DTD so they can be used throughout the rest of the document.  Internal entities allow you to define shortcuts for frequently typed text or text that is expected to change.  They also help in avoiding misspelling and retyping of the same information.’6  An example of this would be if I were to constantly use my name, Ashley Watson throughout the document, I could create a shortcut by declaring it in the DTD as:

<!ENTITY AW “Ashley Watson”>

To reference it later in the document all I would have to do is type in:

&AW

This would save a lot of time and also typing, because I wouldn’t be typing out my whole name every time I needed to use it. 

External entities are considered external if it is not internal.  ‘External entity references are used for replacement text that is really long.’6  The information that is to be referenced is kept in another file that can contain text or binary data.  This allows the XML document to refer to an external file, just like external DTDs.  If you were to reference in text it would be inserted at the point of reference.  Referencing in binary data isn’t as easy.  It still gets referenced in but as an attribute and not an entity.  ‘Binary data is used to reference figures and other non-XML content in the document.’6  Here’s an example of and external entity being referenced in:
<!ENTITY Bio SYSTEM   

“Http://www.ashleywatson.com/license.xml>

The word ‘SYSTEM’ specifies that an entity ‘has text defined external to the document.’6
XML contains five redefined entities, these are very similar to those in HTML.  
· &lt; - ‘Produces the left angle bracket <
· &gt; - Produces the right angle bracket >
· &amp; - Produces the ampersand &
· &apos; - Produces a single quote character ‘
· &quot; - Produces a double quote character “’6
These entity references have to be declared in the DTD before using them in the document.  ‘An entity defines an abbreviation for a given string that you can reuse many times throughout the content of your document.  Entities are especially useful when a given string may occur frequently within a document, or to confine the change needed to a document to a restricted are in the internal subset of the document (at the beginning).’

Here’s an example of this entity reference:

1 <?xml version =”1.0”?>

2 <!DOCTYPE EXAMPLE SYSTEM 

      “example.dtd”[

3 <!ENTITY xml “Extensible Markup 

      Language:>

4  ]>

5 <EXAMPLE>

6          &xml;

7 </EXAMPLE>

In line 3 we declare the xml entity and we use it in line 6 by prefixing its name with ‘&’ and following it with a ‘;’ without any spaces.  

3.1.1.2.4 Notation Declarations

‘Notation declarations provide a name for the notation and an external identifier for the notation which may allow an XML processor or its client application to locate a helper application capable of processing data in the given notation.  The notation enumerated attribute type associates the value of the attribute with a notation declaration located in the DTD. Only one notation declaration can declare a given name.’5  The value of the attribute with a notation is shown like this <!NOTATION> in the DTD section.  The notation type must match the notation declaration in order to make a notation.  Here’s how it would look in XML:

<!ATTLIST name (notation1 | notation2 | ..)>

3.1.1.3 External Document Type Declarations
External DTDs ‘can be very complex and creating an external DTD requires a certain amount of work.  External DTDs are stored as ASCII text files with the extension .dtd.’6  

Using the same DTDs from the previous example we will now see an example of the XML document if the internal DTDs were saved as a separate file (under the name ‘customer.dtd’) and is now shown as an external DTD.

<DOCTYPE customer SYSTEM “customer.dtd”>

<customer>


<name>


       <firstname>Ashley</firstname>

              <lastname>Watson</lastname>


<name>

<customer>

This example doesn’t have the DTDs and just has the document data with their specific DTD tags.  This is because at the beginning of the XML document in the DOCTYPE line it was declared that the ‘customer’ document is calling the DTDs from the file ‘customer.dtd.’

If the data instance of the document conforms to the DTD it is referred to as a type-valid XML document.  The example above is considered type-valid.  If it doesn’t conform to the DTD it is referred to as a non-type-valid XML document.  An example of a non-type-valid XML document would be if from the example above, ‘firstname’ had two elements.  It would still be considered valid XML, but it would still be not-type-valid.  However, non-type-valid documents can still be good XML; it’s just that ‘they are not valid instances of their type.’10 

DTDs are not always required in XML documents; they are usually put into the documents for validation.  ‘Documents that have no DTD are by definition not-type-valid because there is no type to validate them against.’10  The DTD can be stored externally and does not need to be contained inside the XML document, as we saw an example of this where the XML document called the DTD from a file named “customer.dtd.”  The advantage of this is that other XML documents can be validated against that same DTD.  ‘The creator of a DTD is free to choose any elements he or she wants.  Hence, XML documents can be extended, but in a standardized and controlled way.’10 

DTDs ‘are also use for checking a XML document for structural errors.’6  We will see later in XML Schema’s how DTDs are used for document validation.

The second part of the XML document is the document data or data instance.  This section contains the data that goes along with the DTD.  In this section the DTDs act as tags for the document data.  Here is an example of the document data with the DTDs as tags (we will use the same DTDs from the example earlier):

 <customer>


<name>


       <firstname>Ashley</firstname>

              <lastname>Watson</lastname>


<name>

<customer>

From this we can see that we are in the ‘customer’ document and that the data will be in the ‘name’ group.  Since there were two elements that were declared in the DTD (the first section of the XML document) we know that we have to fill those elements, which are ‘firstname’ and ‘lastname.’  As you can see the DTDs appear before and after the document data; <firstname> (this is the tag that lets us know where the document data will start) Ashley (this is the actual document data) </firstname> (this is the tag that shows where the document data has ended).  The same format is followed for the ‘lastname’ DTD.  We also see that ‘firstname’ and ‘lastname’ are contained in the ‘name’ group.  And ‘name’ is contained in the ‘customer’ document.  This type of format for XML documents is what makes it ‘a standardized yet customizable way to describe the content of documents.’10 
3.1.2 Extensible Style Language:  Transformations

Extensible Style Language:  Transformations (XSLT) is ‘the most popular way to materialize XML documents and can be used to materialize XML documents into HTML.  One common application of XSLT is to transform an XML document in one format into a second XML document in another format.’10  ‘XSLT is a style sheet language for XML.’
  It is considered a style sheet language because you can use XSLT to create your own style sheet document from another XML document.  

‘XSLT is a declarative transformation language.  It is declarative because you create a set of rules that govern how the document is to be materialized instead of specifying a procedure for materializing document elements.  It is transformational because it transforms the input document into another document.’10
‘Stylesheets are used by XSLT to indicate how to transform the elements of the XML document into another format; here, those elements will transform it into an HTML document that will be acceptable to a browser.  To do this the XSLT processor copies the elements of the stylesheet until it finds a command in the format {item, action}.  When it finds such a command, it searches for an instance of the indicated item; and when it finds one, it take the indicated action.’10  Here’s an example the XSLT processor might encounter:

<xsl:for-each select=”customerlist/customer”>

This just says that it will search the XML document for an element named ‘customerlist’.  When it finds that ‘customerlist’ element it looks within that element for another element named ‘customer.’  ‘If a match is found, it takes the actions indicated in the loop that ends with <xsl:for-each>.’10  This is usually the third from the bottom of the stylesheet. 
‘XSLT processors are context-oriented; each statement is evaluated in the context of the match that has been made.’10  XSLT processors are in most browsers today so you only have to provide the document and stylesheet to the browser.  
3.2. Schema

XML Schema is used to ‘define the content and structure of documents.’10  ‘XML schema is an XML based alternative to DTD.’9  In a sense it is almost like DTDs.  XML Schema’s are XML documents, they have the same syntax, and it just builds on the document by describing the structures.  ‘XML Schemas express shared vocabularies and allow machines to carry out rules made by people.  They provide a means for defining the structure, content and semantics of XML documents in more detail.’8   XML documents can be validated against its XML schema; this is done in the first line of the document, stating which schema to validate against.  

As like XML, XML Schemas was approved as a W3C Recommendation on May 2, 2001.  On October 24, 2004 a second edition that contains many errors was published.  It is at this W3C website that you can find ‘the mother of all schemas where all XML Schema documents are validated against that document.’10
XML Schemas defines elements and attributes that can appear in the document.  They ‘define which elements are child elements, the order of child elements, the number of child elements, whether an element is empty or can include text, data types for elements and attributes, and they define default and fixed values for elements and attributes.’
  ‘Elements are used to carry data.’10  The elements can be either simple or complex.  If it is simple, then it has a single data value.  If it is complex it could have other complex type elements or can have many single elements.  Both simple and complex elements have the cardinality of 1:1.  This means that ‘a single value is required and no more than a single value can be specified.’10  However, you can override the default of 1:1 by setting that element to have a value of null or zero.   You would use the expression, minOccurs = “0” after you have declared that elements name.    Complex type elements can also have attributes.

Here’s an example of a simple XML Schema:

<xsd:schemas 

 xmls:xsd=”http://www.w3.org/2001/XMLSchema”>
    <xsd:element name= “Artist”>

       <xsd:complexType>

           <xsd:sequence>

              <xsd:element name= “Name”/>

              <xsd:element name= “Nationality”/>

              <xsd:element name= “Birthdate”

                 minOccurs=”0”/>

           <xsd:sequence>

           <xsd:attribute name=“ArtStyle”/>

       </xsd:complexType>

     </xsd:element>

</xsd:schema>|

We open the Schema by using the schema element in the first line of the Schema.  The elements in this document are ‘Name’, ‘Nationality’, and ‘Birthdate.’  These are all simple elements.  The expression, ‘minOccurs=”0”’ allows that element to be NULL even though the cardinality of a simple element is 1:1, ‘a single value is required and no more than a single value can be specified.’10  The ‘Artist complexType’ has an attribute, ‘ArtStyle.’  After ‘complexType’ are the tags: <xsd:sequence>....elements….</xsd:sequence>.  This tells us that the elements between these tags have to occur in the same order that they are listed in the schema.  

 ‘Attributes are used to carry metadata.’10  Metadata is ‘data about the structure of a database.’10  An example of this would be the name of table in a database.
Now that we’ve seen a simple XML Schema we will now see a XML Schema-Valid document to test against that first XML Schema example.

1<Artist xmlns:xsi= http://www.w3.org/2001/XMLSchema-instance”

2        xsi:noNamespaceSchemaLocatation=   

           “C:\XMLDocs\Artist1.xsd”

          ArtStyle=”Modern”>   

3  <Name>Miro</Name>

4  <Nationality>Spanish</Nationality>

5  <Birthdate>1893</Birthdate>

6</Artist>

The second line of the document tells us here the XML Schema in which we are validating against is located at.  Notice that the tags <Name> and </Name> are before and after the name “Miro”.  These are the begin and end tags of that element.  The same format follows for the next two elements.  

There are two kinds of XML Schemas, flat and structured.  In a flat schema ‘all of the elements reside at the same level.’10  An example of a flat schema would be a XML Schema that represents the columns of a table.  It really doesn’t have any structure to it, it just lists all the elements as they appear in the table.  

Structured schemas are XML Schemas that add some structure to schema.  That is they groups specific themes within the table of columns.  Such as grouping all the address information instead of just listing them like in the flat schema.  A structured schema ‘ captures additional user meaning, so it is superior to the relational model from a descriptive standpoint.’10
XML Schemas can also have global elements.  Global elements are used ‘to eliminate the definition duplications, elements can be declared globally and then reused.’10  Global elements have to reside at the top level of the schema according to the XML Schema standard.  
Since XML schemas are used for sending information in a structured document, it is essential that both the sender and the receiver ‘have the same “expectations” about the content’9 which is being sent.  Usually the sender can decide in which way to describe the data being sent. The sender will do this in a way that makes it easiest for the receiver to understand what is being sent.  

Since XML schemas are written in XML they too are extensible.  Because of this you can ‘reuse your schema in other schemas, create your own data types derived from standard types, and reference multiple schemas from the same document.’9
The website www.W3Schools.com ‘think that very soon XML Schemas will be used in most Web applications as a replacement for DTDs.  Here are some reasons:

· XML Schemas are extensible to future additions

· XML Schemas are richer and more useful than DTDs

· XML Schemas are written in XML

· XML Schemas support data types

· XML Schemas support namespaces’9
Here’s why they think XML Schema is better than DTDs.  ‘One of the greatest strengths of XML Schemas is the support for data types.  With the support for data types;  it is easier to describe permissible document content, easier to validate the correctness of data, easier to work with data from a database, easier to define data facets (restrictions on data), easier to define data patterns (data formats), and easier to convert data between different data types.’9 Another great strength they list is that XML Schemas are written in XML.  This is good because ‘you don’t have to learn another language, you can use your XML editor to edit you Schema files, you can use your XML parser to parse you Schema files, you can manipulate you Schema with the XML DOM, and you can transform you Schemas with XSLT.’9
As the website W3Schools.com argues that XML Schemas are going to take over DTDs, we are starting to actually see it.  XML Schemas are becoming so popular so quick that there are XML Schema Industry Standards that exist today.  These industry standards have their own schema document that they follow to ensure that they are receiving and sending valid data.  Examples of these industry standards are Automotive companies.  They have created their own schema standard, there are standards out there called ‘ Automotive Industry Action Group(AIAG), Global Automedia:’ are just to name a few.  So we can see how big XML Schemas have gotten, if its now used in big industries that have to declare their own standard.  
‘Once the XML Schema documents have been prepared and once the XSL documents have been written, all validation and materialization is done via automated processes.  The only challenge that remains is to populate the XML documents with database data in accordance with the relevant XML Schema.’10  That’s where ADO.NET comes in.  
3.3. ADO.NET

‘ADO.NET is a new, improved, and greatly expanded version of ADO that was developed as part of Microsoft’s .NET initiative.  It incorporates the functionality of ADO and OLE DB, but add much, much more.’10  ADO.NET acts like a mediator ‘between all types of .NET applications and the DBMS and database.’
   
Some extensions and improvements to ADO that ADO.NET made are the data reader which ‘provides read-only, forward-only, fast access to database data.  Such readers are used for applications that need only to query the data in a forward direction.  In addition, an application can get and put data to and from the database using the command object.’10  

However, the most important feature ADO.NET added was the ability to ‘create and process in-memory databases called datasets.’10  This is extremely helpful because it isn’t connected to a database, the dataset is just ‘an in-memory database’10 but it has all the functions and characteristics of a regular database.  With a dataset you could use it to create a XML document as well as create a dataset from and XML document. ‘Data can be created in a dataset without first being added to a database.  A dataset is an independent, fully-functioned, in-memory database.  Dataset data can be constructed from data in multiple databases, and they can be managed by different DBMS products.  

Once a dataset is constructed, its contents can be formatted as an XML document with a single command.  This process works in reverse as well.  An XML Schema document can be used to create the structure of a dataset, and the dataset data can then be filled by reading an XML document.’10
  There is one problem with the dataset, which is you can’t use optimistic locking.  This is a big problem for some applications.  This means if you make changes to the dataset it won’t automatically make those changes to the regular database.  

4. Conclusion

XML processing within a database is important because it is widely use in major industries.  An example, if two shoe stores across town wanted to share their customer information, and if they agreed on using the same schema to transport the data, all they would have to do is come up with a XML document that fits that schema.  ‘Before sending a document, they can run an automated process to validate the document against the schema.  In this way, only correct data is transmitted.’8 By doing this it allows that the customer information being sent from store to store is correct because the schema will validate the data before it goes out and also before it comes in making sure only correct data is received.  Not only can two shoe stores across town could use this but also shoes stores around the country, as long as they all have the same XML standards.   This has led to XML Industry Standards being created.  There are many XML Industry Standards out there being used from Banking to Automotive industries.  

Appendix
Review Questions:  

1. What are the two sections to a XML document?

Answer:  Document Type Declarations and Document Data.
2. XML Schemas are building blocks on what?

Answer: Document Type Declarations
3. What was the most important feature added  

        to ADO when ADO.NET was created?
       Answer:  Datasets
4.    External DTDs do what?

        Answer: read in elements from an external 

        file.
5.     DTDs are declared where in a XML  

        document?
        Answer:  after the document name, at the 

        beginning of the XML document.
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