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Well formed documents

A A well -formed XML document Is one In
which, in addition to all the constructs in the
XML being syntactically correct:

A there is exactly one top element,

A all open tags have corresponding closing tags or
use the empty element short hand syntax, and

A all tags are correctly nested [Skonnard 2002].

A In addition, all attributes of an element must have
different names. If the attributes are namespace
qualified then the combination of name space name
and local name must be different.

A An XML document MUST be well formed.
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What is a XML parser?
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A A parser, in this context, is a software tool that
brocesses an XML document in some fashion,
nanding the results over to an application
brogram.

A The primary purpose of the parser is to do
most of the hard work up front and to provide
the application program with the XML
information in a form that is easier to work
with.



Making sense of XML: the Parser
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XML file
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Error if not wellformed
and/or Flag/Error if not valid
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Making sense of XML:the Parser
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Tree-based vs Event-based API

A

>
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Tree-based API

A tree-based API compiles an XML document into an internal tree
structure. This makes it possible for an application program to
navigate the tree to achieve its objective. The Document Object
Model (DOM) working group at the W3C has developed a
standard tree-based API for XML.

Event-based API

An event-based API reports parsing events ﬁsuch as the start and
end of elements) to the application using callbacks. The
application implements and registers event handlers for the
different events. Code in the event handlers is designed to
achieve the objective of the application. SAX is a standard
interface for event-based XML parsing, developed collaboratively
by the members of the XML-DEV mailing list



H
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Some available Parser

Apache Xerces http://xml.apache.org

IBM XMLJ4 http://alphaworks.ibm.com/tech/xmlj4
James CIl ar k s Hap://www.jclark.com/xml/xp
OpenXML http://www.openxml.org

Oracle XML Parser http://technet.oracle.com/tech/xml
Sun Microsystem Project X http://java.sun.com/products/xmil

Tim Bray s L ar kittpa/wvdv.tdxtaatitycan/Lark



Valid XML Documents

A A well-formed XML document is considered valid only
if it contains proper Document Type Definitions (DTD)
and if the document obeys the constraints of those
declarations. A An XML document CAN be valid.

A In most cases, type declarations and constraints will be

expressed either by document type definitions (DTDs) or by
an XML schema.

A Well-formed XML documents are designed for use without any
constraints, while valid XML documents explicitly require
constraint mechanisms expressed by either DTD or XML

schema constructs.

The use of valid documents can greatly improve the quality of document
processes. Valid XML documents allow users to take advantage of content
management, e-business transactions, enterprise integration and all
other kinds of business processes that require the exchanged of
meaningful and constrained XML documents.

Maurizio Marchese — Web Languages a.a.2008-2009




XML validation

>
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A The ability to fperform validation is one of the key

advantages of using XML. To carry this out, some way
of formally stating the criteria for successful validation
IS necessary: in XML this formal statement may be
provided by an additional document known as a
dor?ument type declaration (DTD) or by an XML
schema.

When an XML document declares a document type as
declaration, a validating parser, for instance a parser
that supports validation using DTDs, reads the DTD
and uses it to check the XML document. If the XML
document does not conform to the DTD it is said to be
invalid and the parser should generate an error
message.




What is a DTD?
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A A DTD is usually a file (or several files to be used
together) which contains a formal definition of a
particular type of document. This sets out:

A what names can be used for elements,
A where they may occur, and
A how they all fit together.

A A DTD is writtent in a formal language which lets
processors automatically parse a document and
Identify where every element comes and how they
relate to each other, so that stylesheets, navigators,
browsers, search engines, databases, printing routines,
and other applications can be used.

A é\ DTD contain metadata relative to a collection of XML
OCS.



Example DTD Markup: ELEMENT

<IELEMENT name content - model>

<IELEMENT book (preface ?, chapter +, index)>
<IELEMENT preface(paragraph+)>

<I[ELEMENT paragraph ( #PCDATA>

<IELEMENT chapter (title,paragraph+,reference *)>
<I[ELEMENT title (#PCDATA)>

<I[ELEMENT reference (#PCDATA | URL)>
<IELEMENT URL (#PCDATA)>

? Zero or one
<IELEMENT index(number title,page_number)> + One or more

<IELEMENT number(#PCDATA)>
<I[ELEMENT page number(#PCDATA)>

\

* Zero or more
, seqguence
| or (not xor!)
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XML Schema
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Another way to define XML tags and structure is with schemas.

Schemas can be used in place of DTDs and provide more capabilities for
expressing XML documents.

A Schemas provide support for additional meta-data characteristics such as
structural relationships, cardinality, valid values, and data types.

A Each type of schema acts as a method of describing data characteristics and
applying rules and constraints to a referencing XML document.

When the term schema is used in the XML community, it refers to a
document that defines the content of and structure of a class of XML
documents

A an XML schema describes the elements and attributes that may be contained

in @ schema conforming document and the ways that the elements may be
arranged within a document structure.

A The internal structure of an XML document can be organised to represent
different types of content, including document- or text-oriented, transaction-
oriented as well as message-oriented content.

A The schema itself is a special kind of XML document written according
to the rules of the XML Schema Definition Language (XSDL) recommended by
the World Wide Web Consortium (W3C).

12



XSDL: schema components

A An XML schema is made up of schema components . These are building blocks
that make up the abstract data model of the schema. Element and attribute
declarations, complex and simple type definitions, and notifications are all
examples of schema components. XML schema components include the following:

A Data types : these embrace both simple and complex/composite and extensible data
types. For example, XML schema offers simple data types such as string, Boolean, float,
date, time, binary and so on. It also offers the possibility of defining complex data types,
such as customers, orders, products and so on.

A Element type and attribute declarations : Elements are the basic building blocks of
XML documents; they may contain content, other elements or attributes. XML elements
are used to describe entities and attributes in a logical data modelling terms.

A Constraints : These are declarative rules for data types and elements, such as
enumerated types, min/max values, default values and formatting conventions.

A Relationships : these express associations between elements. For instance, a purchase
order may be associated wit multiple order products. Inheritance can also be provided as
an extension or restriction of base types. Such derived data types can originate from
existing data types known as base types. Base types can be primitive types or even other
derived types.

A Namespaces and import/include options : these support modularity as they make it
possible to include externally managed XML schemas. As an example an application may
decide to use and extend a business partne
own. 13
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XML Schema Document

Schemas are more powerful then DTD when validating
an XML document because of their ability to clarify
data types stored within the XML document.

A Because schemas can more clearly define the types of data
that are to be contained in an XML document, schemas allow
for @ more close check on the accuracy of XML documents.

A Listing in the next page, illustrates an XML schema for
a customer.

A A customer schema such as the one found in can be
considered as a type of grammar or set of rules that describes
all possible customers (schema instances) that might be
created.

A A schema language, in turn, can be considered as the tool to
describe schemas

Maurizio Marchese — Web Languages a.a.2008-2009 I r
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XML Schema Document: example

<?xml version="1.0862ncoding=06UTF
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:PO=http://www.plastics supply.com/PurchaseOrder
targetNamespace="http://www.plastics _supply.com/PurchaseOrder">
<l--  Purchase Order schema -- >
<xsd:element name="PurchaseOrder" type="PurchaseOrderType"/>
<xsd:complexType name="PurchaseOrderType">
<xsd:all>
<xsd:element name="ShippingInformation" type="Customer"
minOccurs="1" maxOccurs="1"/>
<xsd:element name="BillingInformation" type="Customer"
minOccurs="1" maxOccurs="1"/>
<xsd:element name="0Order" type="OrderType" minOccurs= "1" maxOccurs="1"/>
</xsd:all>
</xsd:complexType>

<xsd:complexType name="Customer">
<xsd:sequence>

<xsd:element name="Name" minOccurs="1" maxOccurs="1">

<xsd:simpleType>
<xsd:restriction base="xsd:string"/>

</xsd:simpleType>

</xsd:element>

<xsd:element name="Address" type="AddressType" minOccurs= "1" maxOccurs="1"/>
<xsd:choice minOccurs="1" maxOccurs="1">
<xsd:element name="BillingDate" type=" xsd:date "/>
<xsd:element name="ShippingDate" type=" xsd:date "/>

</xsd:choice> </xsd:sequence> </xsd:complexType>

continued
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http://www.plastics_supply.com/PurchaseOrder
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XML Schema Document:

example

<xsd:complexType name="OrderType">
<xsd:sequence>
<xsd:element name="Product" type="ProductType"
minOccurs= "1" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="Total">
<xsd:simpleType>
<xsd:restriction base="xsd:decimal">
<xsd:fractionDigits value="2"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="ItemsSold" type="xsd:positivelnteger"/>
</xsd:complexType>

<xsd:complexType name="ProductType">
<xsd:attribute name="Name" type="xsd:string"/>
<xsd:attribute name="Price">
<xsd:simpleType>
<xsd:restriction base="xsd:decimal">
<xsd:fractionDigits value="2"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="Quantity" type="xsd:positivelnteger"/>
</xsd:complexType>

</xsd:schema>



Instance document

A As the purpose of a schema is to define a class of XML
documents, the term instance document is often used
to describe an XML document that conforms to a
particular schema.

A The following Listing illustrates an instance document
conforming to the schema in the previous example

Maurizio Marchese — Web Languages a.a.2008-2009 I r
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Instance document:

<?xml version="1.086%ncoding=0UTF
<PO:PurchaseOrder PO="http://www.plastics_supply.com/PurchaseOrder">

example

<ShippingInformation>
<Name> Right Plastic Products Co. </Name>
<Address>
<Street> 459 Wickham st. </Street>
<City> Fortitude Valley </City>
<State> QLD </State>
<PostalCode> 4006 </Zip>
</Address>
<ShippingDate> 2002 - 09- 22 </ShippingDate>
</Shippinglnformation>

<BillingInformation>
<Name> Right Plastic Products Inc. </Name>
<Address>
<Street> 158 Edward st. </Street>
<City> Brisbane </City>
<State> QLD </State>
<PostalCode> 4000 </PostalCode>
</Address>
<BillingDate> 2002 - 09- 15 </BillingDate>
</Billinglnformation>

<Order Total="253000.00" ItemsSold="2">
<Product Name="Injection Molder" Price="250000.00"
Quantity="1"/>
<Product Name="Adjustable Worktable" Price="3000.00"
Quantity="1"/>

>




Deriving Complex Types

A XML Schema allows deriving a complex type
from an already existing simple or complex

type.
A Complex types are derived from other types
either by extension or by restriction.

A Extension allows for adding additional descendents
or and/or attributes to an existing (base) type.

A Restriction restricts the value contents of a type.
The values of the new type are a subset of those
for the base type.
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Complex Type Extensions: Example

<?xml version="1.0" encoding="UTF-8"72>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:PC="http:;fwww.plastics_supply.camfPurchaseOrder"
targetNamespace="ht:p:ffwww.plas:ics_ﬁupply.comHPurchaseOrder">

<element name="address" type="PO:Address"/>

<xsd:complexType name="Address">
<xsd:sequence>

<xsd:element name="Number" type="xsd:decimal">
<xsd:element name="Street" type="xsd:string">
<xsd:element name="City" type="xsd:string">

<xsd:sequence>
</xsd:complexType>

<xsd:complexType name="AustralianAddress">
<complexContent>
<extension base="P0O:Address">

<X 5d:sedquence
)
=

<xsd:element name="State" type="xsd:string">
type="xsd:decimal”>
<xsd:element name="Country" type="xsd:string">

>
1 n

<xsd:element name="PostalCode "
1 n
= >

<xs5d:sequ
</extension>
</xsd:complexContent>
</complextype>
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Document Navigation and
Transformation

A
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In contrast to languages such as HTML, XML is primarily used to describe
and contain data. Although the most obvious and effective use of XML is
to describe data, other technologies such as the W3C has introduced the
eXtensible Stylesheet Language Transform (XSLT), can also be used to
format or transform XML content for presentation to users.

XML transactions that are targeted for direct viewing by individuals will
generally require an applied stylesheet transformation (by means of
XSLT). The XSLT process transforms an XML structure into presentation
technology/languages such as HTML or into any other required forms and
structures.

XSLT intensively uses the XML Path Language or XPath (defined as a
separate specification at the W3C) to address and locate sections of XML
documents. XPath is a standard for creating expressions that can be used
to find specific pieces of information within an XML document.

A In particular, XPath is used to define search expressions that locate document
elements that can be used in the process of transformation.

A XPath is an abstract language that defines a tree model that codifies the
Iogilcal stdructure of an XML document against which all expressions are
evaluated.

21
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XPath tree model for instance
document in previous example
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XML in eCommunities
(Vertical Organizations)

A Automotive Industry
A STAR (Standards for Technology in Automotive Retail)

A Retail Grocery Industry

A The goal of the Uniform Code Council’'™s (UCC) retail groce
trat;jingbcommunity designed to interconnect trading partners with electronic markets and provide enhanced services for its
subscribers.

A Travel Industry

A The OpenTravel Alliance (OTA) (www.opentravel.org) has specified a set of standard business processes and standard
terminology for searching for availability and booking a reservation in the airline, hotel and car rental industry, as well as the
purchase of travel insurance in conjunction with these services.

A Financial Services

A iFX Forum: The Interactive Financial Exchange (iFX) group is a leader in developing an XML framework for the exchange of
data among financial institutions.

A Insurance Industry

A ACORD é(Association for Cooperative Operations Research and Development) is notable for its work in developing XML
standards and electronic business frameworks for the insurance industry.

A Semiconductor and Electronics (Supply Chain)

A RosettaNet: Recentlc?/ merged with UCC (The Uniform Code Council), RosettaNet is a leader in the design of business
languages and the development of XML document formats on which those languages rely.

A Government

A eGov, XML.gov These two organizations are major players in developing XML documents and frameworks for the work of
governments in regulating and administering services for a networked citizenry.

A Healthcare

A HL7 (Health Level Seven) first established its leadership in standardizing EDI formats for the interchange of healthcare
encounter information in VANs (value-added networks), and now HL7 is bringing its expertise to the same domain in XML.

A Life Sciences

A I3C (Interoperable Infrastructure for Informatics Consortium) This hew organization is developing XML formats for the life
sciences industry, charged with research into genomic, proteomic, metabolomic, cheminformatic, and related sciences to
discover and develop new pharmacological agents to treat diseases more effectively and safely than current drug offerings.
This is an industry that is showing explosive growth.
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XML Summary - 1
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A

A

XML is an extensible markup language used for the description and

delivery of marked -up electronic text over the Web . Important
characteristics of XML are its emphasis on descriptive rather than prescriptive

(or procedural) markup, its document type concept , its extensibilit and
its portability . In XML, the instructions needed to process a document for some
specific purpose, e.g., to format it, are sharpgl distinguished from the descriptive
markup, which occurs within the actual XML document. With descriptive instead of
procedural markup the same document can readily be processed in many different
ways, using only those parts of it that are considered relevant.

An important aspect of XML is its notion of a document t?;pe . XML documents
are regarded as having types. Its constituent parts and their structure formally
define the type of a document. XML schema describes the elements and attributes
that may be contained in a schema conforming document and the ways that the
elements may be arranged within a document structure. Schemas are more
powerful when validating an XML document because of their ability to clarify data
types stored within the XML document.

XML can be perceived as a dynamic trading language that enables diverse
applications to flexibly and cost effectively exchange information. XML allows the
inclusion of tags pertinent to the contextual meaning of data. These tags make
possible precise machine-interpretation of data, fine-tuning the entire process of
Information exchange between trading enterprises.
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XML Summary - 2
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A

A

The ability of XML to model complex data structures combined with
the additional ability of XML schema to reuse and refine the data

model of other schema architectures enables reuse and extension of
components and reduces the development cycle and promotes
interoperability.

As XML can be used to encode complex business information it is ideally
suited to support open standards , Which are essential to allow rapid
establishment of business information exchange and interoperability.

A For example, XML is well suited to transactional processing in a

heterogeneous, asynchronous, open and distributed architecture that is built
upon open standard technologies, such as parsers and interfaces.

It is precisely the suite of technologies that are grouped under
XML that had profound influence on the development of Web
services technologies and provide the fundamental building
blocks for Web services and service -oriented architectures
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