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1. Introduction

The first and best known schema language for XML is surely DTD, or Document Type Definitions, which was introduced and standardized within the XML recommendation itself [6], and which is a direct derivation and simplification of its counterpart in SGML.

Although DTD’s proved fairly useful in publishing domains where rules dealt with the structure of the document, rather than the context, it was clearly seen that the unforeseen applications in XML showed limitations of DTD’s. [1,12]
The number of Schema languages to overcome these limitations of DTDs is extensive. In a fairly definitive source, there are fifteen other schema languages listed besides DTD’s [2]. One of these languages is XML Schema [5, 13], which is backed by the World Wide Web Consortium, or W3C, and is being praised as the official Schema language for XML documents. [17]
1.1: What Is an XML Schema?

In general, the word schema means a diagrammatic representation, an outline, or a model. In the Extensible Markup Language, or XML, Schema refers to a document that describes an XML document. [5,10]
In his book, Database Processing: Fundamentals, design, and Implementation, David M. Kroenke defines XML schema as, “XML schema is used to define the content and structure of documents.” He also mentions that in respect of this, “it also serves a role similar to that of DTDs” (Document Type Declarations). Kroenke also states that XML schema “improves and extends beyond the DTD specification.” Meaning XML schema can define a set of symbols and the relationship it has with those symbols. [5]
1.2: The Purpose of XML Schema.

The purpose of XML schema varies from: Data validation; System Documentation; Augmentation of data; Application information; and Contracts within organizations.[10]
One of the most common uses for XML schemas is to verify that an XML document is valid based on a set of rules. Schema can be used to validate the structure of elements and attributes, the order of the elements, the data values of attributes and elements, and the uniqueness of values in an instance.[1, 12]
Schemas can also provide documentation about the given data in an XML instance. When one needs to understand the information about the names, structures, and data types of items, they can refer to the data in the schema. [12]
XML instances are passed between organization the majority of time. The schema may act as a contract with trading partners. IN doing so, the rules for document structure and what is required is clearly described. The contract can be enforced using available tools. [12]
Schema processing can also add to the instance. It inserts default and fixed values for elements and attributes, and normalizes whitespaces based on the data type.[12]
Schema also provides a way for additional information about the data to be supplied to the application when processing a particular type of document. [12]
2. Background

XML schema is one of several different but specialized applications of XML. [11]
2.1: Historical Review of XML Schema:

There have been several attempts at developing a schema language for XML in the past. Many of which had impacts on the W3C’s Schema efforts. Most of these Schema languages are no longer in use: [1, 10 ]
· XML data – describes an XML vocabulary for schemas.

· XDR – External data representation standard.

· DCD – Document Content Description.

· SOX – Schema for Object Oriented XML 2.0.

· DDML – Document Definitions Markup Language.

2.2: The W3C Process:

In June 1998, the W3C (World Wide Web Consortium) looked at what needed to be defined for the continued development of XML. Schema support was discussed as one of the major components needed. In July 1998, the XML Activity was approved by the W3C and in August 1998, the XML Schema Working Group came into being. [1,10]
XML Schema published as a recommendation in May 2001, and would go on as the only surviving member of the W3C group. Published by the W3C to provide an alternative to XML DTD that supported namespaces, facilitates the design of open and extensible vocabularies, and of course meets the requirements of data oriented applications. [1,10, 13]
The XML schema working group produced the following documents:

· XML Schema Part 0: Primer

· XML Schema Part 1: Structures

· XML Schema Part 2: Datatype

2.2.1: XML Schema Part 0: Primer

This part of the XML schema recommendation is non-normative, which means that it is not part of the recommendation to which an implementation can claim conformance.[19]
David Fallside of IBM authored XML Schema Part 0: Primer. Fallside felt the need to grasp the XML schema working drafts, thus he developed the primer as a way to learn XML schema. To this day, it is a very useful tool to those who are new to XML schema. [3]
2.2.2: XML Schema Part 1: Structures

The structures document was reorganized several times to make the material easily approachable. However, the structures document is considered a difficult document by others. It is said that the primer document should be completed or understood in order to attempt the structures document.[1, 20]
The structures document defines the XML schema usage of attributes, elements, and complex type definitions, as well as constraints and validation rules that are associated with the. The structures document also uses the use of namespaces for mixed vocabularies with elements, attributes, and complex types that have the same name. The structures document is normative, which means it is part of the recommendation. [1,20]
2.2.3: XML Schema Part 2: Datatype

This part of the XML schema recommendation develops a thorough type system that includes: Datatypes; Value Space; Lexical space; Facets; Datatype dichotomies; and Built in datatypes. [1,21]
3. Advantages of XML schema

XML schema offer alternatives in describing XML grammar. However, they do not replace DTDs, or they do not make DTDs obsolete. DTDs are simple and at times when in the interest of “Expedience and Compatibility, it would make sense to use a DTD.” [3, 10]
The goals of the XML schema recommendation state that XML schema should be: More expressed than XML DTDs; Expressed in XML; Self describing; Usable by a wide variety of applications that employ XML; Usable on the Internet; Simple enough to implement with runtime resources; and follows the W3C specifications. [10]
Other advantages of XML schema are: Schema go beyond DTDs, meaning XML schemas have the advantage over DTDs in which DTDs allow limited inheritance or scoping; Schema are XML, meaning that XML schema are in fact XML documents. This is important because it allows any application that is already XML aware to process XML Schema; Schema are far reaching, meaning that because of the way XML schema are written, that applications that already use XML can pick up Schema quickly; Schema are powerful and simple, meaning all that is involved with XML work together to provide structured data solutions; and lastly schema allows for data typing. [1, 3, 10]
4. Overview of XML Schema

It took awhile for XML schema to make to the W3C recommendation phase. The proposal was under development for over two years. With XML schema, users can describe a documents structure as well as define datatypes for elements and attribute content. [10]
Datatyping brings to XML document modeling an added functionality that increases a developer’s ability to define electronic commerce systems, and it helps those using databases or needing to manipulate large volumes of data on the web. In addition to namespaces, XML schema is namespace aware and allows document authors to take advantage of namespace functionality. [1,10, 12]
The XML schema language is defined by the three separate specification documents. The first, XML schema Part 1: Structures, this defines constructs for describing the structure of XML documents. The second, XML Schema Part 2: Datatypes, defines a set of simple datatypes. And the third, XML Schema Part 0: Primer, provides developers with a primer that explains what schemas are and how to build them. [1, 3, 10] 
4.1: Terms and Concepts

The term “schema” is commonly used in the database community and refers to the organization or structure for a database. When this term is used in the XML community, it refers to the structure or model of a class of documents. This model describes the hierarchy of elements and allowable content in a valid XML document. In other words, the schema defines constraints for an XML vocabulary. XML schema is a formal definition of defining a schema for a class of XML documents. [10]
4.1.1: Purpose and Requirement

XML is a self-describing language that provides developers with flexibility. However, too much flexibility can sometimes be detrimental for XML applications. When you’re designing XML applications, there are instances where validation is a must. For example, Schema validation is helpful for organizing data and documents. You’ll also find schemas necessary when supporting data interchange between different platform systems and services. [1, 10]
As defined by the XML schema requirements document, the purpose of XML schema is to provide an inventory of XML markup constructs with which to write schemas. XML schema is expected to define a document model for a class of XML documents. XML schema document models are designed to define the usage and relationship of various schema components, such as the following: [1, 10]
· Datatypes

· Elements and their content

· Attributes and their values

· Reusable components and their content

· Notations

In an effort to define a document model, the XML schema working group was asked to address the following issues: [10]
Structural Schemas: The working group was expected to describe constructs for defining document models. These constructs are similar to those of DTDs, Document Type Definitions. In XML 1.0 the working group was expected to move beyond basic DTDs and define greater functionality, such as integration with namespaces and integration of primitive datatypes. These constraints are defined by XML Schema Part 1: Structures. [10, 20]
Primitive Datatyping: The working group focused on allowing datatype definitions. This would allow developers to define constraints for integers, dates, and the like. These datatype would be selected and defined based on experiences with Structural Query Language (SQL) or Java primitives. The constraints are defined by XML Schema Part 2: Dataypes. [10, 21]
Conformance: The working group was expected to define the relationship between the schema and the XML document instances. In addition it was expected to define obligations for schema aware processors. These constraints are defined by XML Schema Part 1: Structures and XML Schema Part 2: Datatypes. [10, 20, 21]
4.1.1.1: Usage Scenarios

There are many reasons document authors are turning to XML schema as their modeling language of choice. If you have a schema model, you can ensure that a document author follows it. This is important if you are defining an e-commerce application and you need to make sure that you receive exactly what you expect when exchanging data. The schema model will also ensure that datatypes are followed, such as rounding all prices to the second decimal place. [10]
Another common usage for XML schema is to ensure that your XML data follows the document model before the data is sent to a transformation tool. For example, you may need to exchange data with your parent company, and because your parent company uses a legacy document model, your company uses different labeling. In this case you would need to transform your data so it conforms to the parent company’s document model. But before sending your XML data to be transformed, you want to be sure that is valid because one error could throw off the transformation process. [10]
Another possible scenario is that you are asked to maintain a large collection of XML documents and then apply a style sheet to them to define the overall presentation. In this case you need to make sure that each document follows the same document model. [10]
4.1.1.2: Design Principles

The design principles outlined by the XML schema requirements document are fairly straightforward. XML documents should be created so they are as follows: [1, 10]
· More expressed than XML DTDs

· Expressed in XML

· Self-Describing

· Usable in a wide variety of applications that employ XML

· Coordinated with relevant W3C specifications.

4.1.1.3: Requirements

Before the XML Schema working group sat down to define XML schema, they identified some key structural and datatype requirements. These are defined as: [10]
Structural Requirements:

· Mechanisms for constraining structure and content

· Mechanisms to enable inheritance for element, attribute, and datatype definitions

· Mechanisms for embedded documentation

· Mechanisms for application specific constraints and descriptions

· Mechanisms to enable integration of structural schemas with primitive datatypes

Datatype Requirement:

· Provide for primitive datatyping

· Define a type system that is adequate for import and export from database systems

· Allow creation of user derived datatypes

Conformance Requirements:

· Describe the responsibilities of conforming processors

· Define the relationship between schema and XML documents

· Define the relationship between schema validity and XML validity
· Define the relationship among schemas, namespaces, and validity

4.1.2: Basic Terminology

Before you get into XML schema, you need to be familiar with a few terms defined by XML 1.0 and the XML schema languages. They are as follows:

4.1.2.1: Well formed

A document is considered to be well formed if it meets all the well formed-ness constraints by XML 1.0. They are as follows: [10]
· The document contains one or more elements

· The document consists of exactly one root element

· The name of an elements end tag matches the name defined in the start tag

· No attribute may appear more than once within an element

4.1.2.2: Validity

An XML document is valid if it has on associated document type (DOCTYPE) declaration and if the document complies with the constraints expressed in it. In terms of XML schema, validity means that an XML document conforms to the constraints expressed by the associated XML schema documents. [10]
XML schema validity encompasses two separate but important functions: [10]
Content model validity: This ensures that the element hierarchy and document structure are correct. It checks to make sure that elements are ordered and nested correctly.

Datatype validity: This ensures that element and attribute content adheres to the defined datatype. A datatype can define a scope for legal values as well as define a base type such as integer, decimal, or string.

4.1.2.3: Datatype
A broad definition of a datatype is a set of data with values that have predefined characteristics. Datatyping provides you with a way of assigning how the value associated with an element or attribute is to be represented, interpreted, or understood. According to datatype specification, a datatype consist of a set of distinct values, a set of lexical representations, and a set of facets that characterize properties of the value space. [1,10]
4.1.3: XML Schema Structures

The XML schema vocabulary is defined by XML schema Part 1: Structures. The structures document is burdened with defining the very nature of XML schema and all of its components. The structure document also defines the vocabulary, elements and attributes that can be used to define schema components that in turn make up the schema. [10]
Definition vs. Declaration: A definition describes a complex or simple types that either contains elements or attribute declarations or references element or attribute declarations defined elsewhere in the document. A declaration defines an element or attribute, specifying the name and datatype for the component. [1, 10]
EXAMPLE:

Definition:

<xsd:complexType name=”bookType”>


<xsd:sequence>



<xsd: element name=”title” type=”xsd:string”/>



<xsd: element name=”author” type=”xsd:string”/>



<xsd: element name=”description” type=”xsd:string”/>


</xsd:sequence>

</xsd:complexType>

Declaration:

<xsd:element name=”book”>


<xsd:complexType>



<xsd:sequence>




<xsd: element name=”title” type=”xsd:string”/>




<xsd: element name=”author” type=”xsd:string”/>




<xsd: element name=”description” type=”xsd:string”/>



</xsd:sequence>


</xsd:complexType>

</xsd:element>

SimpleType vs. ComplexType: A simpletype definition constrains the text that is allowed to appear as content for an attribute value or text only element with our attributes. A complex type definition constrains the allowable content of elements. Both types govern possible attribute and child elements. [1, 10]
EXAMPLE:

SimpleType:

<xsd:simpleType name=”isbnType”>


<xsd:restriction base=”xsd:string”>



<xsd:pattern value=”[0-9]{10}”/>


</xsd:restriction>

<xsd:simpleType>

ComplexType:

<xsd:complexType name=”bookType”>


<xsd:sequence>



<xsd: element name=”title” type=”xsd:string”/>



<xsd: element name=”author” type=”xsd:string”/>



<xsd: element name=”description” type=”xsd:string”/>


</xsd:sequence>

</xsd:complexType>

Global vs. Local: Declaration and definitions can be declared globally or locally. A globally defined component is defined as a child of the schema element. A locally defined component is defined as a child of another schema component. [1, 10]
EXAMPLE:

Global:

<xsd:schema


xmlns:xsd=http://www.w3.org/2001/XMLSchema 
elementFormDefault=”qualified”


targestNamespace=http://lanw.com/namespaces/pub

xmlns=”http://www.lanw.com/namespace/pub>

<xsd:element name=”publications”>


<xsd:complexType>



<xsd:sequence>




<xsd:element ref=”book”/>



</xsd:sequence>


</xsd:complexType>

</xsd:element>

<xsd:element name=”book” maxOccurs=”unbounded”>


<xsd:complexType>



<xsd:sequence>




<xsd:element ref=”title”/>




<xsd:element ref=”author”/>




<xsd:element ref=”description”/>



</xsd:sequence>


</xsd:complexType>

</xsd:element>

<xsd:element name=”title” type=”xsd:string”/>

<xsd:element name=”author” type=”xsd:string”/>

<xsd:element name=”description” type=”xsd:string”/>

</xsd:schema>

Local:

<xsd:schema


xmlns:xsd=http://www.w3.org/2001/XMLSchema

elementFormDefault=”qualified”


targestNamespace=http://lanw.com/namespaces/pub

xmlns=”http://www.lanw.com/namespace/pub>

<xsd:element name=”publications”>


<xsd:complexType>


    <xsd:sequence>

              <xsd:element name=”book” maxOccurs=”unbounded”>


           <xsd:complexType>



      <xsd:sequence>



         <xsd:element name=”title”type=”xsd:string”/>

                            <xsd:element name=”author” type=”xsd:string”/>

                            <xsd:element name=”description” type=”xsd:string”/>

                         </xsd:sequence>


            </xsd:complexType>

              </xsd:element>

           </xsd:sequence>


</xsd:complexType>

</xsd:element>

</xsd:schema>

4.1.4: Schema Components

The structures document defines the various schema components that make up a document. These components, such as type definitions and element declarations make up the heart of the schema document. [1, 10]
At the top level of any XML schema document, a document author may define one of the five following basic schema components: [10]
· Annotation

· Type Definitions

· Declaration

· Attribute Group

· Model Group

EXAMPLE DIAGRAM:
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4.1.4.1: Type Definition

There are two different types of definition in addition to two different ways each type definition in addition to two different ways each type definition can be defined. Simpletype definitions are used to define attributes and elements that can only contain data. Complextype definitions define content models for elements that may consist of elements and attributes you can define both at the root level or you can define them nested within other schema components. [1, 10]
When defining simple type, you can use XML Schema datatypes to restrict the text contained by the element or attribute. For example, you can require an attribute value to an integer or date. Patterns and other properties for datatypes can also be defined. Simple datatypes are defined by derivation from other datatypes. Complex type on the other hand can also be manipulated after it had been defined. This is also done by derivation techniques. [1, 10]
4.1.4.2: Declaration

The structures document defines three types of declaration components: Elements; attribute; and notation.

Element Declarations: define element names and types that can optionally define identity constraints. XML schema allows document authors to define complex content models. [10]
Attribute declarations: defines that attribute name, and the simple type definition that specifies the datatype for the value or built-in datatype, occurrence information, and a default value which is optimal. Document authors have access to the 44 built-in XML schema datatypes and can develop their own. [1, 10]
Notation Declaration: is used to declare links to external non XML data and then associate an external application to handle the non XML data. Image, audio, and sound files would require notation declaration. [1, 10]
4.1.4..3 Attribute and Grouping:

Instead of redefining declarations, or reference declarations in multiple places, you can define them as a group. As shown, the attribute id, style, and title are referenced as a group. [10]
EXAMPLE:
<xsd:attributeGroup name=”commonAttributes”>


<xsd:attribute name =”title” type=”xsd:string”/>


<xsd:attribute name =”id” type=”xsd:ID”/>


<xsd:attribute name =”style” type=”xsd:string”/>

</xsd:attributeGroup>

Annotations are helpful schema components because they provide formal definitions for information intended for humans or applications. Annotations can be defined at the top level under the schema element, as well as within almost every other schema components. [10]
4.1.5: Datatypes

In total, the datatype specification defines 44 built-in datatypes that one can use. In addition to the built-in datatypes, one can derive their own datatype using techniques such as placing restrictions on the datatype, extending the datatype, adding datatype, or allowing a datatype to consist of a list of datatypes. The concept of datatype applies to both simpletypes and complextypes. [1, 10]
4.1.5.1: Type Hierarchy:
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As you follow the type hierarchy, you will notice that the root of all simpletypes is anysimpletype. All 44 built-in simpletype are derived from anysimpletype. The only way to modify a built-in datatype is to set restrictions, permit a list of possible datatypes, or derive a new type that is based on the combination of other datatypes. [10, 20]
4.1.5.2: Datatype Properties:

Every datatype is defined to consist of an ordered set of three properties: value space, lexical space, and facets. They each help to constrain possible content. [1, 10]
Value Space: The value space defines the allowable set of values for a given datatype. Each value in the value space has at least one corresponding literal in the lexical space. For example, let’s assume the street element in the following markup is defined in schema as a string datatype. For a string type, the value space and lexical space are the same. Main is part of the value space for a string type. And Main is also the lexical representation. [1, 10]
EXAMPLE:

<street> Main </street>

Lexical Space: The lexical space defines the set of valid literals for a given datatype. This is important because many values can often times be expressed by multiple lexical representation. For example, 200.0 can be expressed as 2.0e2. [1, 10]
Facets: Facets provide a set of defining aspects of a given datatype. If a minimum or maximum constraint is to be defined, or if a restriction on length of a string datatype needs to be placed, you will need to use a facet. There are type types of facets: Fundamental facets define the datatype that semantically characterizes the facet’s value they are: equal, ordered, bounded, cardinality, and numeric. Constraining facets on the other hand are optional properties that constrain the permitted values of a datatype. They are: length, minlength, maxlength, pattern, enumeration, whitespace, maxInclusive, maxExclusive, minInclusive, minExclusive, totaldigits, and fractiondigits. [1, 10]
4.2: The Role of Namespaces

Namespaces were defined after XML 1.0 was presented to the public. After XML 1.0 was completed, the W3C set out to resolve a few problems, one of which dealt with naming conflicts. [10]
Shortly after the W3C introduced XML 1.0 languages such as Mathematical Markup Language (MathML), Synchronized Multimedia Integration Language (SMIL), Scalable Vector Graphics (SVG), XLink, XForms, and the Extensible Hypertext Markup Language (XHTML) began to pop up. The idea was to present many languages that could work together. Problems arose when developers needed to use multiple vocabularies within the same application. [10, 12]
There are three namespaces that are defined by XML Schema: [10]
· XML namespace is used for W3C XML Schema elements. You can define this namespace as a default namespace or with a prefix.

· XML Schema data type namespace is used to define built-in data types. The XML Schema namespace also defines built-in data types.

· XML Schema instance namespace is used for W3C XML Schema attributes used in XML instance documents.

If you want to use a namespace with your document instances, you have to define the namespace in your XML Schema document. In order to do this a target namespace must be defined. This identifies the namespace to which the XML document to which it should adhere. One of the advantages of using XML schema is that it is namespace aware. [10]
4.2.1: Namespaces

Namespaces provides a unique identifier for a collection of elements and/or attributes. The interesting thing about namespaces is that they are only symbolic references, which typically doesn't point to anything specific. [1, 10]
4.2.2: Declaring Namespace: 
There are two ways you can define a namespace: [10]
Default Namespace: This defines a namespace using the xmlns attribute without a prefix and all child elements are assumed to belong to the defined namespace.

Prefixed Namespace: Prefixed namespaces defines a namespace using the xmlns attribute with a prefix. When the prefix is attached to an element, it is assumed that it belongs to that namespace.
4.3: Identity Constraints

To take advantage of XML Schema identity constraints, you need to understand the XPath language. XPath is a language that allows you to address into an XML document structure using a tree representation of your data. [10]
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If you wanted to require that the value attribute is unique for every option element, you could use XPath to identify the options node set, in essence, requiring that the value of the value attribute be unique within each question element. This is a very helpful tool for document modeling. [10, 20]
4.3.1: Unique Values

The need for identity constraints is a must for nearly almost every document model. Unique identification is found everywhere in data: ISBN, Social Security numbers, product codes, and customer IDs. By using unique values, you are able to check data integrity before sending that data to an application. [1, 10, 12]
You gain flexibility while using XML Schema identity constraints. For example, both element and attribute values can be defined to be unique. Also, that unique value can be any data type. [1, 10]
4.3.2: Key and Key References

Defining relationships is an important functionality especially for those working with relations databases. XML Schema allows you to represent relationships using the key and keyref elements. These elements can also take advantage of XPath, allowing you to specify the scope of a unique constraint. [1, 10, 12]
4.4: Derivation and Substitution
Using derivation and substitution you can redefine, append, and restrict content models to suit your needs. For example, you can add elements or attributes using the extension element or you can eliminate element using the restriction element. Derivation techniques apply to both simple and complex types. [10]
4.4.1: Derivation

Derivation allows you to derive new types by restricting or extending the type definitions with this new functionality, document authors are able to derive new types based on previously created types or ones that someone else may have defined. Deriving new types, whether they are simple or complex is an improvement over having to use the static content models you could create using XML DTDs. [10, 12]
4.4.1.1: Complex Type

You can constrain the element and/or attribute declarations of an existing type and from this derive new content models based on previously defined models. The only two elements allowed for this type of derivation is restriction and extension. The restriction element contains an attribute that identifies the base type and contains new content model definitions. Using the extension element, you can add an element and/or elements to an existing content model. [10, 12]
4.4.1.2: Simple Type

As with complex types, you can use derivation techniques to manipulate simple types. Deriving simple types is not exactly the same as deriving complex types. One limitation is that you cannot extend a simple type. When deriving simple types you can use one of the following elements: restriction, list, or union. [10, 12]
The restriction element creates a data type that is a subset of an existing type. You can apply a restriction using facets that limit properties of a data type. For example, you can use the maxlength or minlength facets to define the maximum and minimum number of characters allowed for a given data type. [10, 12]
The list element creates data types that consist of a white-space separated list of values. The list element uses an attribute to define the base type that is to be used for the list. [10, 12]
The union element creates a database that is derived from multiple data types. The union element uses an attribute to define all base types participating in the union. [10, 12]
4.4.2: Substitution
 
XML schema supports substitution mechanisms that allow one group of elements to be replaced by another group of elements. This is especially helpful when you’re working with a predefined XML Schema model. There are many instances in which you might want to redefine a content model, or even substitute the entire model with one of your own. Substitution is only defined for complex types. [1, 10]
5. Other XML Schema Languages and Related Tools

Besides the W3C XML Schema recommendation, there are other schema languages that exist. They were developed because the W3C XML Schema was not yet available and because schema developers felt there was need for simpler schema languages that could validate XML documents. [1, 3, 10,12]
5.1: XML Schema Validators
Validation parsers, schema validity, testers, and other tools are available for validating XML documents against DTDs, XML Schema, and alternate schema languages. Validity parsers require the use of a programming language. [10, 12]
5.1.1: XSU

The XML schema Validation XSU was developed by Henry S. Thompson and Richard Tubin at the University of Edinburgh. Documents can be validated through an online form, or the validator can be downloaded and installed on your computer. XSU uses the Python programming language. [10, 12]
5.1.2: IBM XML Schema Quality Checker

The IBM XML Schema Quality Checker is designed to test whether schema components conform to the W3C XML Schema recommendations. This Schema tester does not have the ability to test and instance document against a schema. This validity checker uses the Java platform programming language. [10, 12]
5.1.3: MSXML

The Microsoft XML Parser offers extended support for the W3C XML Schema recommendation as well as DTDs and XML data reduced schemas. MSXML uses C++, JavaScript, Visual Basic, and VBscript programming languages. [10, 12]
5.1.4: Xerces

The Apache Software foundation produced these XML validating parsers, XercesC++ and Xerces2 Java Parser. They were developed in cooperation with IBM. XercesC++ offers limited support of the specifications of the W3C XML Schema recommendation. Xerces2 Java Parser offers much more extensive support for the W3C XML schema recommendation then XercesC++ does. Xerces C++ uses C++, COM, and Perl programming languages. While on the other hand, Xerces2 Java Parser uses Java programming language. [10, 12]
5.2: Other Schema Languages
Other schema languages include the Regular Language description for XML(RELAX), Tree Regular Expression for XML(TREX), RELAX NG( a combination of RELAX and TREX that stands for Regular Language for XML Next Generation), and Schematron. [1, 3, 10, 12]
5.2.1: RELAX

RELAX is a schema language that was developed at the Information Technology Research Centre (INSTAC) in Japan by Makoto Murata. RELAX uses XML document syntax to describe XML document structures and supports validation of these documents. A document written in RELAX is called RELAX grammar. Versions of C++. Java, and Visual Basic can be used to validate RELAX. RELAX includes most features of the W3C XML Schema recommendation, but some features were excluded so that existing XML processing could be used. (www.xml.gr.jp/relax) [10, 12]
5.2.2: TREX

TREX is a schema language developed by James Clark. A TREX document is an XML document that specifies patterns for other XML documents and supports validation of documents that match the pattern. [10, 12]
5.2.3: RELAXNG

RELAX NG is a schema language based on RELAX and TREX. A RELAX NG schema defines a pattern for an XML document. A specification for RELAX NG version 0.9 was released on August 11, 2001. (www.oasis-open.org/committees/relax-ng/spec-2001811.html) [10, 12]
5.2.4: Schematron

Developed by Rick Jelliffe, Schematron is a structural based schema language such as W3C XML schema, RELAX, TREX, and RELAX NG. Schematron is based on patterns that contain rules that enforce logical constraints. In other words, it doesn’t validate elements and attributes. Instead, it validates patterns of relationships between items. (www.ascc.net/xml/schematron) [10, 12]
5.3: Tools
In addition to schema validity testers and validation parsers, schema conversion tools are also available. [1, 3, 10, 12]
5.3.1: XML Spy
XML Spy 4.1 is and XML editor that supports multiple schema dialects. It includes a handy tool for easily converting any document model to any of the following: [10, 12]
· BizTalk Schema

· Document Content Descriptions (DCDs)
· DTD – Document Type Definitions

· W3C Schema

· XML-data

5.3.2: Turbo XML

Turbo XML 2.2.1 is an alternative to XML Spy. Turbo XML provides facilities for creating, validating, converting, and managing XML schemas, XML files, and DTDs. [10, 12]
5.3.3: dtd2xs

Dtd2xs is a tool that allows you to translate a DTD into an XML schema. It maps meaningful DTD entities onto XML Schema constructs. It also maps DTD comments onto XML schema documentation constructs. [10, 12]
5.3.4: DTDRELAX

DTD2RELAX is a tool that allows the conversion of XML DTDs to RELAX modules. This can be done from the command line or through a GUI. [10, 12]
6. Conclusion
In large part, XML schema brings powerful validation to the world of XML. But there are a handful of constructs that developers must be familiar with if they want to take advantage of XML schema. Once a developer had the basic concept down, such as the difference between simple and complex types, how to derive simple and complex types, and so forth, the rest will fall into place.

Also, alternate schema languages have played a major role in XML and Schema development long before the W3C XML schema recommendation was released and will continue to do so in future developments of XML.

It is becoming clear that there is no one schema language can address all the feature of any possible instance documents. Each language has its own particular set of features that are most useful for a specific set of instance document.
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