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XML — Extensible Markup Language

m XML is a language defined by the World Wide Web
Consortium

m It is a metamarkup language which allows to create custom
markup languages, e.g. RSS, MathML, MusicXML

m XML is a simplified subset of the Standard Generalized Markup
Language (SGML)
m XML 1.0 (W3C Recommendation) was published in 1998
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XML Features

m Advantages:
m Human-readable and machine-readable
m Platform independence, no licences or restrictions
m Support for Unicode
m The strict syntax and parsing requirements

m Ability to represent general data structures: records, lists, and
trees

m The self-documenting format

m Widespread industry support and a large family of XML support
technologies

m Disadvantages:
m Verbose and redundant syntax

m The hierarchical model (which is limited compared to the
relational model)




Sample XML Document

<?xm version="1.0" encodi ng="UTF-8"7?>
<reci pe nane="bread" prep_time="5 nins" cook_tinme="3 hours">
<title>Basic bread</title>

<i ngredi ent amount="3" unit="cups">Fl our</ingredient>
<i ngredi ent anmount ="0. 25" unit="ounce">Yeast </i ngredi ent >
<i ngredi ent anmount="1.5" unit="cups"

st at e="war nf' >Wat er </ i ngr edi ent >
<i ngredi ent amount="1" unit="teaspoon">Salt</ingredi ent>
<instructions>

<step>M x all ingredients together, and knead
t hor oughl y. </ st ep>

<step>Cover with a cloth, and | eave for one hour in warm
room </ st ep>

<step>Knead again, place in a tin, and then bake in the
oven. </ st ep>

</instructions>
</recipe>




Well Formed XML Documents

m A well-formed document must meet the following constraints:
m The document contains one or more elements

m The document consists of exactly one root element (also known
as the document element)

m The name of an element’s end tag matches the name defined in
the start tag

= No attribute may appear more than once within an element
m Attribute values cannot contain a left-angle bracket (<)

m Elements delimited with start and end tags must nest properly
within each other



CDATA, PCDATA, and Entity References

m CDATA - Character Data
m The textual data that appears between <! [ CDATA] and]] >

m Ignored by the parser and not processed at all

<range><! [ CDATA[0 < counter < 100]]></range> I

m PCDATA - Parsed Character Data
m All other textual data

m Special characters must be replaced with entity references
< &lt; > &gt ; &  &anp;
&apos; " &quot ;

<range>0 &lt; counter & t; 100</range> I




Namespaces

m A namespace groups elements together by partitioning
elements and their attributes into logical areas and providing
a way to identify the elements and attributes uniquely

m Namespaces are also used to reference a particular DTD or
XML Schema

m Namespaces are identified with Universal Resource Indicators
(URIs)

m Namespace names are URLs usually, but they don’t have to
point to anything

http://ww. devel op. com st udent

http://ww. ed. gov/ el ement ary/ st udent s

ur n: ww« devel op- com st udent

urn: ww. ed. gov: el enentary. students

ur n: uui d: E7TF73B13- O5FE- 44ec- 81CE- F898C4A6CDB4
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Parts of a Namespace Declaration

m xnl ns - identifies the value as an XML namespace
m It is required to declare a namespace
m It can be attached to any XML element

m prefix —identifies a namespace prefix

m If it's used, any element found in the document that uses the
prefix (prefi x: el enent ) is then assumed to fall under the

scope of the declared namespace
m nanespaceURl - the unique identifier
m It is a symbolic link
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Examples of Using Namespaces

<x:transformversion="1.0
xm ns: x="http://ww.w3. org/ 1999/ XSL/ Tr ansf or m >
<x:tenplate match='/">
<hel |l o_worl d/ >
</ x:tenpl ate>
</ x:transfornm

<d: student xm ns:d='"http://ww. devel op. coni student' >
<d: i d>3235329</d:i d>
<d: nane>Jeff Snith</d: name>
<d: | anguage>C#</ d: | anguage>
<d:rating>9.5</d:rating>

</ d: student >




DTD

m The DTD (Document Type Definition) is one of several SGML
and XML schema languages
m It is often referred to as a doct ype

m DTDs consist of a series of declarations for elements and
associated attributes that may appear in the documents they
validate

m The DTD also includes information about data types, whether
values are required, default values, and nhumber of allowed
occurrences



DTD Example

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

peopl e_li st (person*)>

person (nane, birthdate?, gender?, social securitynunber?)>
name (#PCDATA) >

bi rt hdat e (#PCDATA) >

gender (#PCDATA) >

soci al securi tynunber (#PCDATA) >

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE peopl e_list SYSTEM "exanpl e. dtd">
<peopl e_list>

<per son>

</ per son>
</ people_list>

<name>Fr ed Bl oggs</ nane>
<bi rt hdat e>27/ 11/ 2008</ bi rt hdat e>
<gender >Mal e</ gender >
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DTD Limitations

m The lack of strong type-checking
m A strange and seemingly archaic syntax

m Only a limited capability in describing the document structure
in terms of how many elements can nest within other
elements
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XSD

m XSD (XML Schema Definition) is a formal definition for
defining a schema for a class of XML documents
m Features of the XSD:
m More expressive than XML DTDs
m Expressed in XML
m Self-describing




XSD Example

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema" >
<xs:el ement nane="country" type="Country"/>
<xs:conpl exType nane="Country">
<xs: sequence>
<xs: el enent nane="nane" type="xs:string"/>
<xs:el enent nane="popul ati on" type="xs:deciml"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: schema>

<country
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi : noNanmespaceSchemalLocati on="country. xsd" >
<name>Fr ance</ nanme>
<popul ati on>59. 7</ popul ati on>
</ country>




XSLT

m XSLT (Extensible Stylesheet Language Transformations) is a
language for processing XML data
m An XSLT style sheet is an XML document
m There are two primary uses of XSLT:
m Documents conversion, from XML into HTML
= It is a fine way to separate content from appearance
m Documents conversion, from XML into other XML




XSLT Example

<?xm version="1.0"7?>
<xsl:styl esheet xm ns:xsl="http://wwmw. w3. org/ 1999/ XSL/ Tr ansf or nt'
version="1.0">
<xsl:tenpl ate match="/hel | o-worl d">
<HTML><HEAD><TI TLE></ Tl TLE></ HEAD><BCDY>
<Hl><xsl : val ue- of sel ect="greeting"/></Hl>
<xsl : apply-tenpl ates sel ect="greeter"/>
</ BODY></ HTML>
</ xsl:tenpl ate>
<xsl:tenpl ate natch="greeter">
<Dl V>f rom <I ><xsl : val ue-of select="."/></1></DI V>
</ xsl:tenpl ate>
</ xsl : styl esheet >

<?xm version="1.0"?>
<?xm - styl esheet type="text/xsl" href="hello.xsl"?>
<hel | o-wor | d>
<greeter>An XSLT Progranmer</greeter>
<greeting>Hell o, World!</greeting>
</ hel | o-wor| d>




XML DOM

m The XML DOM (Document Object Model) provides a navigable
set of classes

m These classes allow to construct an XML document in memory

m It is possible to compile and validate XML documents against a
DTD or schema

m The DOM provides a programmatic representation of XML
documents
m It is well suited for traversing and modifying an XML document

m It provides little support for finding an arbitrary element or
attribute in a document




XML DOM Capabilities

Find the root node in an XML document

Find a list of elements with a given tag name

Get a list of children of a given node

Get the parent of a given node

Get the tag name of an element

Get the data associated with an element

Get a list of attributes of an element

Get the tag name of an attribute

Get the value of an attribute

Add, modify, or delete an element in the document
Add, modify, or delete an attribute in the document
Copy a node into a document (including subnodes)
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Example of the XML DOM

<?xm version="1.0"?>
<books>
<book>
<aut hor >Car son</ aut hor >
<price format="dollar">31.95</price>
<pubdat e>05/ 01/ 2001</ pubdat e>
</ book>
<pubi nf o>
<publ i sher >MSPr ess</ publ i sher >
<st at e>WA</ st at e>

</ pubi nf 0>

</ books>

o dtr |

MSPress
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XPath

XPath is a navigational query language specified by the W3C
for locating data within an XML document

XPath can be used to query an XML document

m An XPath query expression can select on document parts, or

types, such as document elements, attributes, and text

XPath also provides functions to do numeric evaluations, such
as summations and rounding
XPath includes over 100 built-in functions, there are functions
for string values, numeric values, date and time comparison,
node and QName manipulation, sequence manipulation,
Boolean values, and more



XPath Capabilities

m Find all children of the current node

m Find all ancestor elements of the current context node with a
specific tag

m Find the last child element of the current node with a specific
tag

m Find the nth child element of the current context node with a
given attribute

m Find the first child element with a tag of <tagl> or <tag2>

m Get all child nodes that do not have an element with a given
attribute

m Get the sum of all child nodes with a humeric element
m Get the count of all child nodes



SAX

m SAX (Simple API for XML) is a publicly developed standard for
the events-based parsing of XML documents
m [t is a popular alternative to the Document Object Model
(DOM)
m It requires significantly less memory to process an XML
document than the DOM
m It allows to retrieve small amounts of information
m SAX can be used to build DOM trees
m Developers can traverse DOM trees and emit SAX streams
m SAX facilitates the search of large documents to extract small
pieces of information and allows to abort processing after the
information is located



XML Classes
in the .NET Framework



Supported Standards

m XML 1.0 - http://www.w3.0rg/TR/1998/REC-xmI-19980210
m including DTD support
m XML Namespaces - http://www.w3.org/TR/REC-xml-names/
m both stream level and DOM
XSD Schemas - http://www.w3.0rg/2001/XMLSchema
XPath expressions - http://www.w3.org/TR/xpath
XSLT transformations - http://www.w3.0rg/TR/xslt

DOM Level 1 Core —
http://www.w3.0rg/TR/REC-DOM-Level-1/

m DOM Level 2 Core - http://www.w3.0rg/TR/DOM-Level-2/



XML Namespaces

m System Xm

m The core of the whole ofl XML functionality

System Xm . Schema

m Support for XML Schema Definition Language (XSD) schemas
System Xml . Seri ali zati on

m Classes that allows to serialize and deserialize objects into XML
formatted documents

System Xl . XPat h

m Support for the XPath parser and evaluation functionality
System Xmi . Xsl

m Support for XSLT transformations




XML Parsing

m A validating parser can use a DTD or schema to verify that a
document is properly constructed

m A DTD or XML schema can also specify default values for the
attributes of various elements
m A non-validating parser only requires that the document must
be well-formed

m It's possible to parse well-formed documents without referring
to a DTD or XSD schema
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XML Parsing in the .NET Framework

m Fast, non-cached, forward-only access
m The Xm Reader class allows to access XML data from a stream
or the XML document
m Random access via an in-memory DOM tree
m The Xm Docunent class is a representation of the XML
document in memory

m SAX is not supported in the .NET Framework
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Writing XML

m The Xml Wi ter class is the core class that allows to create
XML streams and write data to well-formed XML documents

m Sample tasks:

m Writing multiple documents into one output stream

m Writing valid names and tokens into the stream

m Encoding binary data

m Writing text output

m Managing output

m Flushing and closing the output stream




XPath Support

m The XPath functionality in the .NET Framework is
encapsulated in the Syst em Xl . XPat h hamespace

m The XPat hDocunent class provides a read-only cache for a
fast and highly optimized processing of XML documents using
XSLT

m The XPat hExpr essi on class encapsulates a compiled XPath
expression

m The XPat hNavi gat or class provides a cursor model for
navigating and editing XML data

m The XPat hNodel t er at or class allows to iterate a set of
nodes selected by the XPath methods




XML Schema Object Model

m The Schema Object Model consists of a set of classes that
allows to read the schema definition from a file
m The Syst em X . Schenma namespace
m Features:
m Loading and saving valid XSD schemas
m Creating in-memory schemas
m Caching and retrieving schemas using the Xnm SchenaSet class

m Validating XML instance documents against the schemas using
the Xm Reader and Xm Reader Set t i ngs classes

m Building a scheme programmatically




Transforming XML using XSLT

m The Syst em Xl . Xs| namespace provides support for the
Extensible Stylesheet Transformation (XSLT)
m The Xsl Tr ansf or mclass is marked as obsolete
m The Xs| Conpi | edTr ansof mclass is the new XSLT processor
= This class includes many performance improvements

= It compiles the XSLT style sheet down to a common
intermediate format

= Once the style sheet is compiled, it can be cached and
reused




XML and ADO.NET

m A typed Dat aSet is a class that is derived from a Dat aSet
class and has an associated XML schema

m Changes made to the XSD file are reflected in the underlying
Dat aSet

m On loading an XML document into a Dat aSet , XML schema
validates the data
m The Xl Dat aDocunent class allows to use ADO.NET and

XML together
m The Dat aSet and Xml Dat aDocunent objects provide a
synchronized view of the same data using a relational and
hierarchical model, respectively
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XmlIReader
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The XmIReader Class

m It is an abstract class that provides access to the XML data
m Non-cached
m Forward-only
m Read-only

m It supports reading XML data from a stream or file

m The Xml Reader class allows to:

m Verify that the characters are legal XML characters, and that
element and attribute names are valid XML names

m Verify that the XML document is well formed
m Validate the data against a DTD or schema

m Retrieve data from the XML stream or skip unwanted records
using a pull model




Creating XML Readers

m Xm Reader instances are created using the Cr eat e()
method

m The Xnl Reader Set ti ngs class is used to specify the set of
features to enable on the Xm Reader object

m The X Text Reader, Xm NodeReader, and
Xm Val i dat i ngReader classes are concrete
implementations of the Xnl Reader class

m Using the X Reader . Cr eat e() method is recommended



Examples of Creating XML Readers

m Instantiating an Xm Reader object

Xm Reader Settings settings = new Xm Reader Settings();
settings. Conf ormanceLevel = ConformancelLevel . Fragnent;
settings. | gnoreWitespace = true;

settings. | gnoreComents = true;

Xm Reader reader = Xm Reader. Create("books.xm ", settings);

m Wrapping a reader instance within another reader

Xm Text Reader txtReader = new Xm Text Reader ("bookOrder.xm ");
Xm Reader Settings settings = new Xm Reader Settings();
settings. Schemas. Add( " ur n: po- schenma", "PO. xsd");

settings. Validati onType = ValidationType. Schenm;

Xm Reader reader = Xml Reader. Create(txtReader, settings);




Examples of Creating XML Readers cont.

m Chaining readers to add additional settings

Xm Reader Settings settings = new Xm Reader Settings();
settings. Validati onType = ValidationType. DTD;

Xm Reader inner = Xm Reader. Create("book.xm ", settings);
settings. Schenmas. Add( " ur n: book- schema", "book.xsd");
settings. Validati onType = ValidationType. Schenm;

Xm Reader outer = Xl Reader. Create(inner, settings);

m Accessing external resources

Xm Ur | Resol ver resolver = new Xm Url Resol ver();
resol ver. Credentials =
System Net . Credenti al Cache. Def aul t Cr edenti al s;

settings. Xn Resol ver = resol ver;

Xm Reader reader =
Xm Reader. Create("http://ww. a. conf data.xm ", settings);




XML Validation Using XmIReaderSettings

m Settings on the Xm Reader Set t i ngs object used by the
Cr eat e() method determine what type of data validation, if
any, the Xm Reader object supports

m Validation settings on the Xm Reader Set t i ngs class

m Prohi bi t Dt d — the default value is t r ue

m Val i dati onType — DTD, None, Schena

m Val i dati onEvent Handl er — an event handler for receiving
information (if not provided, an Xm Except i on is thrown on
the first validation error)

m Val i dati onFl ags

m Xnl Resol ver — used to resolve and access any external
resources (xs: i ncl ude or xs: i nport elements)



Using the XmiISchemaSet

m The Xm SchenmSet is a cache or library where the XML
Schema definition language (XSD) schemas can be stored
m It improves performance by caching schemas in memory

Xm SchemaSet sc = new Xml SchemaSet () ;
sc. Add("urn: bookst ore-schema”, "books.xsd");

Xm Reader Settings settings = new Xm Reader Settings();
settings. Validati onType = ValidationType. Schens;
settings. Schemas = sc;
settings. Validati onEvent Handl er +=

new Val i dati onEvent Handl er (Val i dationCal | Back) ;

Xm Reader reader = Xml Reader. Creat e(
"booksSchemaFail . xm ", settings);

whil e (reader.Read()) ;




Using an Inline XML Schema

Xm Reader Settings settings = new Xm Reader Settings();
settings. Validati onType = ValidationType. Schenm;
settings. ValidationFlags |=

Xm SchernmaVal i dati onFl ags. Processl nl i neSchens;
settings. ValidationFlags |=

Xm SchermaVal i dati onFl ags. Report Val i dat i on\War ni ngs;
settings. Validati onEvent Handl er +=

new Val i dati onEvent Handl er (Val i dationCal | Back);

Xm Reader reader = Xml Reader. Creat e(
"xm WthlnlineSchema. xm ", settings);
while (reader.Read());

private static void ValidationCallBack (object sender,
Val i dati onEvent Args args) {
if (args.Severity == Xnl SeverityType. War ni ng)
Consol e. WiteLine("\tWarning:" + args.Message);
el se
Consol e. WiteLine("\tError: " + args. Message);

}



Validation Using a DTD

Xm Reader Settings settings = new Xm Reader Settings();
settings. ProhibitDtd = fal se;
settings. Validati onType = ValidationType. DTD;
settings. Validati onEvent Handl er +=

new Val i dati onEvent Handl er (Val i dationCal | Back);

Xm Reader reader = Xm Reader.Create("itenDTD. xm ", settings);

while (reader.Read());




Validation Using a Wrapped XmlIReader

Xm Document doc = new Xm Docunent () ;
doc. Load( " booksSchema. xm ") ;

Xm El enent book = (Xm El enent) doc. Docunent El enent . Fi rst Chi | d;
book. Set Attri but e("publisher", "Wrl dw de Publi shing");

Xm NodeReader nodeReader = new Xnl NodeReader (doc);
Xm Reader Settings settings = new Xm Reader Settings();
settings. Validati onType = Val i dationType. Schens;
settings. Schenmas. Add( " ur n: bookst ore- schema", "books. xsd");
settings. Validati onEvent Handl er +=

new Val i dati onEvent Handl er (Val i dati onCal | Back) ;
Xm Reader reader = Xml Reader. Create(nodeReader, settings);

while (reader.Read());




Reading XML Data

The Xm Reader class works by starting at the beginning of
the file and reading one node at a time

m As each node is read, you can either ignore the node or access

the node information

The steps for using the Xm Reader class are as follows:

1.

2.

Create an instance of the class using the Cr eat e() method of
the Xm Reader class

Set up a loop that calls the Read() method repeatedly

= This method starts with the first node in the file and then
reads all remaining nodes, one at a time, as it is called

= Itreturnstrue if there is a node to read, f al se when the
end of the file has been reached

In the loop, examine the properties and methods of the
Xm Reader object to obtain information about the current
node



Example of Reading XML Data

usi ng (Xm Reader reader = Xm Reader.Create("C \\data.xm ")) {
while (reader.Read()) {

if (reader.NodeType == Xml NodeType. El enent) {

Consol e. WiteLine("El enent - depth: {0}, name: {1}\n",
reader. Dept h, reader. Nane);

if (reader.HasAttributes) {
Consol e. WiteLine("Attributes: ");
for (int i =0; i <reader.AttributeCount; i++) {

reader. MoveToAttribute(i);
Consol e. WiteLine("{0} ", reader. Nane);

}
Consol e. WiteLine("\n");

r eader . MoveToEl enent () ;




Reading Elements

m The methods and properties of the Xm Reader class:

ReadsSt art El enent () — checks that the current node is an
element and advances the reader to the next node

ReadEndEl enent () — checks that the current node is an end
tag and advances the reader to the next node

ReadEl enent Stri ng() — reads a text-only element

m ReadToDescendant () — advances the Xm Reader to the

next descendant element with the specified name

ReadToNext Si bl i ng() — advances the Xm Reader to the
next sibling element with the specified name

| sSt art El enent () — checks if the current node is a start tag
or an empty element tag

| sEl ement Enpt y — checks if the current element has an
empty element tag




Reading Attributes

m Reading attributes on elements

HasAttri butes, AttributeCount

GetAttribute(), Item)

| sDef aul t — check if the current node is an attribute that was
generated from the default value defined in the DTD or schema
MoveToFi rst Attribute(), MoveToNextAttribute(),
MoveToAttri bute()

MoveToEl enent () — moves to the element that owns the
current attribute node

ReadAt t ri but eVal ue() — parses the attribute value into one
or more Text, Enti t yRef er ence, or EndEnt i t y nodes



Reading Content

The Val ue property can be used to get the text content of
the current node

m The value returned depends on the node type of the current
node

The ReadSt ri ng() method returns the content of a
element or text node as a string

m This method concatenates all text, significant white space, white
space, and CDATA section nodes together

m It stops on processing instructions and comments - it does not
ignore them

The Readl nner Xm () method returns all the content of the
current node, including the markup

The ReadCut er Xm () method returns all the XML content,
including markup, of the current node and all its children




Reading Typed Data

m The Xl Reader class permits callers to read XML data and return values
as simple-typed CLR values
m Reading typed content:
m ReadCont ent As() - the type is specified as a parameter
m ReadCont ent Asbj ect ()

» If the content is typed, the reader returns a boxed CLR of the most
appropriate type
= If the content is a list type, the reader returns an array of boxed
objects of the appropriate type
m ReadCont ent AsBool ean(), ReadContent AsDat eTi nme()
ReadCont ent AsDoubl e(), ReadContent AsLong(),
ReadCont ent Asl nt (), ReadContent AsString(),
ReadCont ent AsBase64(), ReadCont ent AsBi nHex()

m Similar methods for reading typed element content are also provided
(ReadEl enent Cont ent As...)




XmiReader Helper Methods

m The Ski p() method is used to skip the subnodes of the
current node

m If the reader is currently positioned on a leaf node, calling
Ski p() is the same as calling Read()

m The MoveToCont ent () method is used to skip non-content
nodes
m The ReadSubt r ee() method can be used to read an
element and all its descendants
m This method returns a new Xml Reader instance set to the
I nitial state

m Do not perform any operations on the original reader until the
new reader has been closed
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XmlIWriter
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The XmIWriter Class

m The XmlIWriter class is an abstract base class that provides a
forward-only, write-only, non-cached way of generating XML
streams

m It allows to:

m Verify that the characters are legal XML characters and that
element and attribute names are valid XML names

m Verify that the XML document is well-formed

m Encode binary bytes as Base64, or BinHex, and write out the
resulting text

m Pass values using CLR types rather than strings
m Write multiple documents to one output stream
m Write valid names, qualified hames, and name tokens




Creating XML Writers

m Xm Wit er instances are created using the static
Xm Witer. Create() method
m The Xml WiterSettings class is used to specify the set of
features you want to enable on the new Xml Wi t er object
m The Xnl Text Wi t er class is a concrete implementation of
the Xml Wit er class
m Using the Cr eat e() method is recommended



Examples of Creating XML Writer

Xm WiterSettings settings = new Xm WiterSettings();
settings. | ndent = true;
settings. I ndentChars = (" ");
using (Xm Witer witer = XmWiter.Create("b.xm", settings)) {
witer.WiteStartEl enent ("book");
witer. WiteEl enentString("price", "19.95");
witer.WiteEndEl ement();
writer. Flush();

Xm WiterSettings settings = new Xm WiterSettings();
settings. Onit Xm Decl aration = true;

settings. Conf ormanceLevel = ConfornmancelLevel . Fragnent;
settings. d oseQutput = fal se;

MenmoryStream strm = new MenoryStrean();

XmMWiter witer = XmWiter.Create(strm settings);
witer. WiteEl ement String("orderl D', "1-456-ab");
witer.WiteEl ementString("orderl D', "2-36-00a");
witer.Flush();

witer.d ose();




Formatting the Output of the XmlIWriter

m Properties of the Xml Wit er Set ti ngs class which control
how the Xml Wi t er content is formatted
m Encodi ng — the default is Encodi ng. UTF8
m | ndent — whether to indent elements (the default is f al se)
m | ndent Char s — a character string used when indenting (the
default is two spaces)
NewLi neChar s —the defaultis\ r\ n
NewLi neHandl i ng—Entiti ze, Repl ace, or None
NewlLi neOnAt t ri but es — whether to write attributes in a new
line
Omi t Xl Decl ar ati on —the default is f al se



Data Conformance

m The Xml WiterSettings. CheckCharacters property
instructs the writer to check characters and throw an
Xm Except i on if any characters are outside the range of
legal XML characters
m It does not include checking for illegal characters in XML names
m The Xml WiterSettings. ConformancelLevel property
configures the Xm Wi t er to check and guarantee that the
stream being written complies with a certain set of rules
m Docunent - the output conforms to the rules for a well-formed
XML 1.0 document
m Fragnent —the XML data conforms to the rules for a well-
formed XML 1.0 document fragment
m Aut o — the writer decides which level of conformance to apply
based on the incoming data




Namespace Handling in the XmlIWriter

m Declare namespaces manually

witer.WiteStartEl enent("root");

witer. WiteAttributeString("xmns", "x", null, "urn:1");
witer.WiteStartEl enent("itent,"urn:1");
witer. WiteEndEl enent (); . e
witer. WiteStartEl enent("itent, "urn:1"); <root_xn1ns:x= urn: 1">
witer.WiteEndEl ement (); <x:itent >

witer.WiteEndEl ement (); </r<>(;;)itt>en1>

m Override current namespaces

witer.WiteStartEl enent("x","root","123");

witer. WiteStartEl enent("iten');
witer.WiteAttributeString("xmns","x",null,"abc");
witer.WiteEndEl ement ();

witer. WiteEndEl ement (); <x:root xnlns:x="123">
<item xm ns: x="abc" />
</ x:root>




Writing Elements

m The WiteEl enent String() is used to write an entire
element node, including a string value

witer. WiteEl ementString("price", "19.95");

IS
<price>19. 95</pri ce> I

m The WiteStart El enent () allows to write the element
value using multiple method calls

witer. WiteStartEl enent ("bk", "book", "urn:books");
witer.WiteAttributeString("genre", "urn:books", "nystery");
witer. WiteEl ementString("price", "19.95");
witer.WiteEndEl ement ();

<bk: book bk: genre="nystery"
xm ns: bk="ur n: books" >
<price>19.95</price>
</ bk: book>




Writing Elements cont.

m The Wit eNode() method allows to copy an entire element

node found at the current position of the supplied
Xm Reader or XPat hNavi gat or object

Xm Reader reader = Xm Reader. Create("books. xm");
reader . ReadToFol | owi ng("book");

Xm Witer witer = Xml Witer.Create("newBook. xm");
witer.WiteNode(reader, true);
witer.Flush();

<?xm version="1.0" encoding="utf-8"?>
<book genre="aut obi ogr aphy" year="1996"
| SBN="0- 486- 29073- 5" >
<titl e>The Autobi ography of Benjam n Franklin
</title>
<aut hor >
<first-name>Benjamni n</first-nane>
<l ast - name>Fr ankl i n</ | ast - nanme>
</ aut hor >
<price>8.99</ pri ce>
</ book>




Writing Attributes

m The WiteAttributeString() method is used to write an
entire attribute node, including a string value

witer. WiteAttributeString("supplierlD', "A23-1");

suppl i erl D=' A23- 1" I

m TheWiteStart Attri but e() method allows to write the
attribute value using multiple method calls

witer.WiteStartAttribute("reviewdate");
witer.WiteVal ue(hirebDate. AddMont hs(6));
witer. WiteEndAttribute();




Writing Attributes cont.

m WiteAttributes() allows to copy all the attributes found

at the current position of the supplied Xm Reader

Xm Reader reader = Xm Reader.Create("testl.xm");

Xm WiterSettings settings = new Xm WiterSettings();
settings. | ndent = true;

XmMWiter witer = XmWiter. Create(Consol e.Qut);

while (reader.Read()) {

if (reader.NodeType == Xml NodeType. El enent) {
witer. WiteStartEl ement (reader. Nane. ToUpper ());
witer. WiteAttributes(reader, false);
if (reader.|sEnptyEl enent)
witer.WiteEndEl ement();

} else if (reader.NodeType == Xnl NodeType. EndEl enent) {
witer.WiteEndEl ement();
}

}

witer.d ose();
reader. d ose();




Writing Typed Data

m The Wit eVal ue() method accepts CLR simple-typed
values

m When Wit eVal ue() is called, the typed value is serialized to
text using the Xm Convert class rules for that schema type

Boolean xsd:boolean
Byte[] xsd:base64Binary
DateTime xsd:dateTime
Decimal xsd:decimal
Double xsd:double

Int32 xsd:integer

Int64 xsd:integer
Single xsd:float

String xsd:string

m After conversion to string, the Wi t eVal ue() method writes the
data out using the WiteString() method



Other Writing Possibilities

m WiteBase64(), WiteBi nHex() —encode the specified
binary bytes as base64 or BinHex resp., and writes out the
resulting text

m WiteCData() — writes out a CData section containing the
specified text

m WiteCharEntity() — writes out the Unicode character in
hexadecimal character entity reference format

m WiteChars() — used to write large amounts of text one
buffer at a time

m WiteConment () — writes outa comment<!--...-->
containing the specified text

m WiteDocType() — writes out the DOCTYPE declaration
with the specified name and optional attributes

m WiteEntityRef () - writes out an entity reference




Example of Writing XML File

<?xm version="1.0" encodi ng="utf-8" standal one="no"?>
<I--This XML file represents the details of an enpl oyee-->

<enpl oyees>
<enpl oyee id="1">
<name>

<firstNane>Nancy</first Nane>
<l ast Nane>Edwar ds</ | ast Nane>

</ name>
<city>Seattle</city>
<st at e>WA</ st at e>

<zi pCode>98122</ zi pCod
</ enpl oyee>

</ enpl oyees>

using (XmWiter witer = XmiWiter.Ceate("C\\a.xm")) {
witer.WiteStartDocunent (fal se);
witer. WiteComment ("The details of an enployee");
witer.WiteStartEl enent (enpl oyees");
witer.WiteStartEl ement (enpl oyee");
witer.WiteAttributeString("id", "1");
witer.WiteStartEl ement ("nane");
witer.WiteEl ementString("firstNanme", "Nancy");
witer. WiteEl enentString("lastNane", "Edwards");
witer.WiteEndEl enent();
witer. WiteEl enentString("city", "Seattle");
witer. WiteEl enentString("state", "WA");
witer.WiteEl enent String("zi pCode", "98122");
witer.WiteEndEl enent();
writer. WiteEndEl enent();
witer.WiteEndDocunent ();
writer.Flush();




Example of Embedding an Image

using (XmWiter witer = XmWiter.Create("C\\a.xm")) {
witer. WiteStartDocunent (fal se);
witer. WiteStartEl enent ("enpl oyee");
witer. WiteAttributeString("id", "1");
witer. WiteStartEl ement ("i nage");
witer. WiteAttributeString("fileNane", imageFil eNane);

Filelnfo fi = new Filelnfo(imgeFil| eNane);

int size = (int)fi.Length;

Fil eStream stream = new Fi | eStrean(i nmageFi | eNane, Fi | eMbde. Open) ;
Bi nar yReader reader = new Bi naryReader (stream;

byte[] ingBytes = reader. ReadBytes(size);

reader. d ose();

witer.WiteBi nHex(i ngBytes, 0, size);
witer. WiteEndEl erent ();

witer. WiteEndEl enent ();

writer. WiteEndDocunent () ;

writer. Flush();




XML DOM
in the .NET Framework



.NET Framework Classes

Xm Docunent — the container of all nodes

Xm Docunent Fr agnment — one or more nodes (without any tree
structure)

Xm Docurent Type - represents <IDOCTYPE> node

Xl Ent i t yRef er ence — non-expanded entity reference text
X El enent — an element node

Xm Attribut e — an attribute of an element

Xm Processi ngl nstruction —a processing instruction node
Xm Comment —a comment node

Xm Text - text belonging to an element or attribute

Xm CDat aSecti on — represents CDATA

Xm Entity —represents <!ENTITY> declaration

Xm Not ati on — represents a notation declared in the DTD
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XmiNode(Node) “1§

.NET DOM Hierarchy xmoocmenooumen 2

—XmlDataDocument “i§

- XmiDocumentFragment({DocumentFragment) <3

m The following classes do not | eErEaEE %2
inherit from the Xm Node: XmiNotation(Notation) 73

. XmlAttribute(Attr) “i§
m Xml | npl enent at i on | T

= Xm NanedNodeMap HXmICharacterData(CharacterData) #3
H¥XmIComment(Comment) “

m X NodeLi st HXmiText(Text) 2
= X NodeChangedEvent Ar gs {XmiCDataSection(COATASection) 23

HXmiWhitespace “1%

- XmiSignificantWhitespace “3
~¥mlElement{Element) “§
HXmIDeclaration “#%
HXmlDocumentType(DocurnentType) “
- XmlEntityReference( EntityReference) “1§
HXmlProcessingInstruction(ProcessingInstruction) “

¥mllmplementation(DOMImplementation) “i3
XmiNodeList{Nodelist) “%
¥miNamedNodeMap(NamedNodeMap) “%
“ XmlattributeCollection 1§
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Reading an XML Document into the DOM

m To read XML information into memory, use:
m The Xm Docunent . Load() method to read from a stream,
URL, text reader, or a class derived from the Xm Reader
m The Xm Docunent . LoadXm () method to read from a string
m Reading from an Xm Reader provides special possibilities
m If the reader is in its initial state, Load() consumes the entire
contents from the reader
m If the reader is already positioned on a node, Load() attempts
to read the current node and all of its siblings, up to the end tag
that closes the current depth into memory
m By default, Load() does not verify whether the XML is valid (it
only verifies whether the XML is well-formed)

= To force validation use the Val i dati onType property in
the Xm Reader Set t i ngs applied for the Xm Reader




Adding New Nodes

m The Xml Docunent has a create method for all of the node types:
Cr eat eChat aSecti on, Creat eComment,
Cr eat eDocunent Fragnent, Creat eDocunent Type,
Cr eat eEl enent, Creat eNode,
Cr eat eProcessi ngl nstruction,
Creat eSi gni fi cant Whi t espace, CreateText Node,
Creat eWi t espace, CreateXnl Decl aration

m  Once new nodes are created, one of the following method can be used to
add them to the document:
m Xm Node. | nsert Bef ore()
m Xl Node. | nsert After ()
m Xnl Node. AppendChi | d() — as the last child
= Xl Node. PrependChi | d() — as the first child

m The Xm Docurent . | mport Node() method can be used to copy a node
or an entire node subtree from one Xm Docunent to another




Removing the Data

m Removing nodes:
m Xm Node. RenoveChi | d(), Xml Node. RenoveAl | ()

m Removing attributes:
m Xml Attribut eColl ecti on methods: Renove(),

RenoveAt (), RenoveAll ()

m Xl El enent methods: RenoveAtrri bute(),
Xm El ement . RenoveAt (), RenoveAl |l Attributes()

m Removing node content:
m Xnl Char act er Dat a. Del et eDat a() (Xml Conment ,
Xm Text, Xml CDat aSecti on, Xm Wi tespace,

Xm Si gni fi cant Wi t eSpace)

m To remove content completely, remove the node that contains
the content

m To clear the content, modify it in the node




Modifying the Data

m X Node. Val ue — changing the value of nodes

m For an attribute — the value

m For a CDATA section, comment, processing instruction, or text —
the content

m For an XmlIDeclaration — the content, excluding <?xm and ?>
markup

m For a Whitespace, SignificantWhitespace — the value

m Xl Node. | nner Xml — modifying an entire set of nodes

m Setting this property replaces the child nodes with the parsed

contents of the given string

m Xm Char act er Dat a methods: AppendDat a(),
InsertData(), ReplaceData(), Del eteData()




Events of the XmIDocument

m Events of the Xm Docunent class:
m Nodel nserting, Nodel nserted
m NodeRenovi ng, NodeRenoved

m NodeChangi ng, NodeChanged — when the Val ue property
of a node belonging to this document has been changed (is
about to be changed)

m Properties of the Xml NodeChangedEvent Ar gs structure
(used for all events)
m Node
m O dParent, NewPar ent
m A dval ue, Newval ue
m Action-1Insert, Renove, Change




Validating an XML Document in the DOM

m The Val i dat e method of the Xm Docunent class validates
the XML data loaded in the DOM against the schemas in the
Xm Docunent object's Schemas property

m After successful validation:

m Schema defaults are applied
m Text values are converted to atomic values as necessary
m Type information is associated with validated information items

m As a result, typed XML data replaces previously untyped XML
data

m The Val i dati onEvent Handl er object (assigned to the
Xm Reader Set ti ngs or passed to the Val i dat e()
method) will handle schema validation errors

m If no Val i dat i onEvent Handl er is used,
Xm SchenaVal i dati onExcepti on can be thrown




Saving a Document

m The Xml Docunent . Save() method can write the XML
document to a stream, string, Text Wi ter, or Xml Wi ter

Xm Docunment doc = new Xml Docunent () ;

doc. Load("text.xm");

Xm TextWiter tw = new Xm TextWiter("out.xm", null);
doc. Save(tw);

Xm Document doc = new Xm Docunent () ;
doc. AppendChi | d(doc. Creat eEl enent ("itent, "urn:1"));
doc. Save( Consol e. Qut) ; <item I

xm s="urn: 1"/ >

m The saved document may differ from the original

m Whitespaces and a quoting character can be changed and
numeric character entities can be expanded
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Navigating Through the Hierarchy

m Properties of the Xm Node class:
m Next Si bl i ng, PreviousSibling
m Chi | dNodes
= The type of this property is the Xm NodeLi st collection

= Changes to the children of the node object that it was
created from are immediately reflected in the nodes returned
by the Xm NodelLi st properties and methods

FirstChild, LastChild
Par ent Node
Omner Docunent
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voi d Di spl ayNodes( Xm Node node) {

i f (node. NodeType == Xm NodeType. Text) {
Consol e. WiteLine("Type= [" + node. NodeType +
"] Val ue=" + node.Value + "\n");
} else {
Consol e. WiteLine("Type= [" + node. NodeType +
"] Name=" + node. Name + "\n");

}

if (node.Attributes !'= null) {
Xm AttributeCollection attrs = node. Attri butes;
foreach (Xm Attribute attr in attrs) {
Consol e. WiteLine("Attribute Name =" + attr.Name +
"Attribute Value =" + attr.Val ue);

}

Xm NodelLi st children = node. Chi | dNodes;

foreach (Xm Node child in children) {
Di spl ayNodes(chi |l d);

}




Finding Nodes

m Xnl Docunent . Get El enent sByTagNane(),
Xm El enent . Get El enent sBy TagNane()
m These methods return an Xm NodelLi st object containing
references to nodes that have a given hame
m They may return nodes at different levels of the subtree
m The Xm El enent version searches the document subtree
rooted at the element

m Xl Docunent . Get El enent Byl d()

m It returns the first node with a specified ID attribute, that has
been found

m The DOM implementation has to include information which
defines which attributes are of type ID

= In current version only DTD can be used




Selecting Nodes

m The Xl Node. Sel ect Nodes() method returns an
Xm NodeLi st containing references to nodes that match a
specified XPath expression
m XPath allows to specify a very complex set of node criteria to
select nodes
m The Xm NodelLi st should not be expected to be connected

"live" to the XML document (that is, changes that appear in the
XML document may not appear in the Xm NodelLi st , and vice

versa)

m The Xl Node. Sel ect Si ngl eNode() method returns only
the first node that matches an XPath expression




XPath Expression Syntax

m / - starts an absolute path that selects from the root node
m / bookstore/book/title - alltitle elements that are children of
the book element, which is itself a child of the root
/| - starts a relative path that selects nodes anywhere
m //book/title - allof the title elements that are children of a book
element, regardless of where they appear in the document
@ - selects an attribute of a node

m / book/ @enre - selects the attribute named genre from the root
book element

* - any element in the path
m /book/* - selects all nodes that are contained by a root book
element
m | - union operator
m /bookstore/ book/title | bookstore/book/author -
selects the title nodes and the author nodes



XPath Expression Syntax cont.

m [] - defines selection criteria that can test a contained node or attribute
value
m / book[ @enr e="aut obi ogr aphy"] - selects the book elements
with the indicated attribute value
m starts-w th - retrieves elements based on what text a contained
element starts with
m / bookstore/ book/aut hor[starts-with(first-nanme, "B")]
m position -retrieves elements based on position
m / bookst or e/ book[ position()=2] - selects the second book
element.
m count - counts elements
m / bookst or e/ book/ aut hor[ count (first-name) = 1] -
retrieves author elements that have exactly one nested first-name
element
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XPath Expression Syntax cont.

m The Axis Specifier indicates navigation direction within the tree
representation of the XML document

m child (the default in abbreviated syntax)
attribute (@ in abbreviated syntax)
descendant

descendant-or-sel f (//)

parent (..)

ancest or

ancestor-or-self

fol |l owi ng

precedi ng

fol | owi ng-sibling

precedi ng-si bl i ng

self ()

nanmespace
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Examples of Selecting Nodes

<?xm version='1.0""?>
<bookst ore xm ns="urn: newbooks-schem" >
<book genre="novel" style="other">
<title>Pride and Prejudice</title>
<aut hor >
<first-nanme>Jane</first-nanme>
<| ast - nane>Aust en</ | ast - nane>
</ aut hor >
<price>11.99</price>

</ book>
</ bookst or ¢ XM Docunent doc = new Xml Docurment () ;

doc. Load( " booksort.xm ");
Xm NodeLi st nodeli st;
Xm Node root = doc. Docunent El enent ;
nodelLi st = root. Sel ect Nodes(
"descendant : : book[ aut hor/ | ast - name=" Austen']");

foreach (Xm Node book in nodelList) {
book. Last Chi | d. | nner Text =" 15. 95" ;
}

doc. Save( Consol e. Cut) ;
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The XPathDocument Class

m The XPat hDocunent class provides a fast, read-only, in-

memory representation of an XML document using the XPath
data model

m The Creat eNavi gat or () method creates a read-only
XPat hNavi gat or object for navigating through nodes in
this XPat hDocunent
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The XPathNavigator Class

m It is an abstract class which defines a cursor model for
navigating and editing XML information items as instances of
the XQuery 1.0 and XPath 2.0 Data Model

m XPat hNavi gat or objects created by XPat hDocunent objects
are read-only

m XPat hNavi gat or objects created by Xm Docunent objects
can be edited

m The XPat hNavi gat or class allows to optimize performance
when working with XPath queries

m The classes from the Syst em Xnl . XPat h namespace can be
used




Examples of Using XPathNavigator

XPat hDocunent document = new XPat hDocunent (" books. xm ") ;
XPat hNavi gat or navi gat or = docunent. Creat eNavi gat or () ;
XPat hNodel t erat or nodes = navi gator. Sel ect ("/ bookst or e/ book") ;
whi | e( nodes. MoveNext ()) {
Consol e. Wi t eLi ne(nodes. Current. Nane) ;
}

XPat hDocunment document = new XPat hDocunent (" books. xm ") ;

XPat hNavi gat or navi gat or = docunent. Creat eNavi gat or () ;

XPat hExpressi on query = navigator. Conpile("sun(//pricel/text())");
Doubl e total = (Doubl e)navigator. Eval uate(query);

Consol e. WiteLine(total);

XPat hDocunent document = new XPat hDocunent ("i nput.xm ");
XPat hNavi gat or navi gator = docunent. Cr eat eNavi gator () ;
navi gat or. Mat ches("b[ @] ") ;
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Examples of Using XPathNavigator cont.

Xm Docunent docunent = new Xm Docunent ();
docurnent . Load( " cont osoBooks. xm ") ;
XPat hNavi gat or nav = docunent. Creat eNavi gator();

nav. MoveToChi | d( " bookstore", "http://ww. cont oso. conf books") ;
nav. MoveToChi | d("book", "http://ww. contoso. conf books");
nav. MoveToChi | d("price", "http://ww. contoso.con books");

nav. | nsert Bef or e(" <pages>100</ pages>");

nav. MoveToParent () ;
Consol e. Wi teLine(nav. Quter Xm);
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XSLT Transformations



XSLT

m The Extensible Stylesheet Language Transformation (XSLT)
allows to transform the content of a source XML document
into another document that is different in format or structure

m The transformation process needs two input files:

m The XML document, which makes up the source tree
m The XSLT file, which consists of elements used to transform
data to the required format

m In the transformation process, XSLT uses XPath to define

parts of the source document that match one or more
predefined templates



.NET Classes

m The Xsl| Conpi | edTr ansf or mclass is the Microsoft .NET
Framework XSLT processor
m This class is used to compile style sheets and execute XSLT
transformations
m Other classes involved in XSL transformations:
m Xslt Settings — allows to specify the XSLT features to
support during execution of the XSLT style sheet
m Xslt Argunent Li st — allows to pass a variable number of
parameters and extensions objects to an XSL style sheet
m Xsl| t Conpi | eException
m The Xsl Tr ansf or mclass is obsolete in the Microsoft .NET
Framework version 2.0




XsltCompiledTransform.Transform()

m The Transf or m() method accepts three input types for the
source document:
m An object that implements the | XPat hNavi gabl e

= The Xm Node and XPat hDocunent classes implement the
| XPat hNavi gabl e interface

= XPat hDocunent is the recommended class for XSLT
processing, it provides faster performance when compared
to the Xml Node class

= Transformations apply to the document as a whole

» To transform a node fragment, an object containing just
the node fragment must be created and passed to the
method

m An X Reader that reads the source document
m A string URI




XsltCompiledTransform.Transform() cont.

m The following list describes the output types available on the
Transf or m() command:

m Xml Witer —alsothe Xml WiterSettings class can be
used to specify output options

= If the style sheet uses the xsl : out put element, use the
Xs| Conpi | edTr ansf orm Qut put Setti ngs to get the
Xm WiterSettings object

m St ri ng — the URI of the output file
m Stream

m Text Wit er —useful for output to a string

Xsl Conpi | edTransform xslt = new Xsl Conpi | edTransforn();
xslt. Load("output.xsl");

xslt. Transforn("books.xm ", "books.htm");




XSLT Extension Objects

m Extension objects are used to extend the functionality of style
sheets
m They are maintained by the Xsl t Ar gunent Li st class
m XSLT parameters are added to the Xsl t Ar gunent Li st
using the AddPar an() method
m The Xsl| Conpi | edTr ansf or mclass supports embedded
scripts using the nsxsl : scri pt element

m When the style sheet is loaded, any defined functions are
compiled to MSIL



Example of Extending XSLT

<! --Represents a custoner order-->

<or der >
<book | SBN=' 10- 861003- 324' >
<t|tle>ISe9Eb?dnald's Tale</title> Output
Sprice>19. 9o<lprice> <?xm version="1.0"
</ book> | . encodi ng="ut f - 8" ?>
<cd | SIBN=A|'27'-93'631-4 /> - <or der >
<title> ricana</title>
< :Fd)r>l ce>16.95</ price> < Otlglfyig?ég;{l}w?t |a!‘ >pai d by:
</ or der > <or dg{’ £>1/ 2004 12:00: 00 AM

<xsl : styl esheet version="1.0"
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or ni >
<xsl : par am nanme="di scount "/ >
<xsl:tenplate match="/">
<order> )
<xsl :variabl e name="sub-total" select="sun(//price)"/>
<t ot al ><xs| : val ue- of sel ect="$sub-total "/></total >
15% di scount if paid by:
<xsl : val ue- of sel ect="%di scount"/>
</ order>
</ xsl:tenpl ate>
</ xsl : styl esheet >




Example of Extending XSLT cont.

Xsl Conpi | edTransform xslt = new Xsl Conpi | edTransforn();
xslt. Load("di scount. xsl");

Xsl t Argument Li st argLi st = new XsltArgunentList();

Dat eTi me orderDate = new Dat eTi ne(2004, 01, 15);
Dat eTi me di scount Date = order Dat e. AddDays(20) ;
argLi st. AddPar an("di scount", "", discountDate. ToString());

XmMWiter witer = XmMWiter.Create("orderQut.xm");

xslt. Transf or m{ new XPat hDocunent ("order.xm "), argList, witer);
witer.d ose();




Transforming a Node Fragment

XPat hDocunent doc = new XPat hDocunent (" books. xm ") ;

XPat hNavi gat or nav = doc. Creat eNavi gator () ;
XPat hNavi gat or myBook = nav. Sel ect Si ngl eNode(
"descendant : : book[ @ SBN = ' 0-201-63361-2']1");

Xm Reader reader = nyBook. ReadSubtree();
reader. MoveToCont ent () ;

Xsl Conpi | edTransform xslt = new Xsl Conpi | edTransforn();
xslt.Load("single.xsl");

xslt. Transf orn(reader,
Xm Witer.Create(Consol e. Qut, xslt.CQutputSettings));




L
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The ReadXmli() Method

m The contents of an ADO.NET DataSet can be created from an
XML stream or document
m The Dat aSet . ReadXnl () method fills a DataSet with data
from XML
m It can read the XML data from a file, a stream, or an
Xm Reader
m If the DataSet already contains data, the new data from the
XML is added to the data already present in the DataSet
m ReadXnl () does not merge any row information with matching
primary keys from the XML into the DataSet

m To overwrite existing row information with new information
from XML, use ReadXm () to create a new DataSet, and then
use the Mer ge() method



The XmIReadMode Argument

m Possible values of the Xnml ReadMbde argument (optionally
passed to the ReadXm () method):
m Aut o — the default
m ReadSchenm — reads an inline schema and loads it
m | gnor eSchema — ignores any inline schema, any data that
does not match the existing schema is discarded
m | nf er Schena — ignores any inline schema and infers the
schema from the XML data, then loads the data
m Di f f G am- reads a DiffGram and adds the data to the current
schema
m Fragnent — continues reading multiple XML fragments until the

end of the stream, fragments that do not match the DataSet
schema are discarded



DiffGram

m A DiffGram is an XML format that identifies current and
original versions of data elements
m The DataSet uses the DiffGram format to load and persist its

contents, and to serialize its contents for transport across a
network connection

<?xm version="1.0"?>

<di ffgr:diffgram )
xm ns: nsdat a="ur n: schemas-n crosoft-com xn - nsda
xm ns: di ffgr="urn:schemas-m crosoft-com xm -di ff
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" >

<Dat al nst ance>
</ Dat al nst ance>

<diff?r:before>
</diffgr:before>

<diffgr:errors>
</diffgr:errors>
</diffgr:diffgram




<di ffgr:diffgram xnl ns: msdat a="ur n: schemas-mi crosof t-com xm -
nsdat a" xm ns:diffgr="urn:schemas-m crosoft-comxm -diffgramvl">
<Cust oner Dat aSet > ) i
<Custoners diffgr:id="Customersl" nsdata:rowO der="0"
di ffgr:hasChanges="nodi fi ed">
<Cust oner | D>ALFKI </ Cust oner | D>
<ConmpanyNane>New Conpany</ ConpanyName>
</ Cust omer s> _
<Custoners diffgr:id="Customers2" nsdata: rowC der="1"
di f fgram hasErrors="true">
<Cust oner | D>ANATR</ Cust oner | D>
<CompanyNane>Ana Trujill o Enparedados</ ConpanyNane>
</ Cust oner s>
<Custoners diffgr:id="Custonmers3" nsdata:rowOder="2">
<Cust oner | D>ANTON</ Cust oner | D>
<ConpanyNane>Ant oni o Moreno Taquer a</ ConpanyName>
</ Cust omer s>
</ Cust oner Dat aSet >
<di ffgr: before>
<Custoners diffgr:id="Custonersl" mnsdata:rowO der="0">
<Cust oner | D>ALFKI </ Cust orrer | D>
<ConmpanyNane>Al freds Futterki st e</ ConpanyNane>
</ Cust oner s>
</diffgr:before>
<diffgr:errors> ] ) o
<Custoners diffgr:id="Custoners2" diffgr:Error="An optimistic
) concurrency violation has occurred for this row "/>
</diffgr:errors>
</diffgr:diffgram




Schema Inference Rules

m Wlhen inferring a schema from an XML document, a DataSet follows these
rules:

Elements with attributes become tables

Elements with child elements become tables
Repeating elements become columns in a single table
Attributes become columns

If the document element has no attributes and no child elements that
can be inferred to be columns, it is inferred to be a DataSet;
otherwise, the document element becomes a table

For elements inferred to be tables that have no child elements and
contain text, a new column called Tablename_Text is created for the
text of each of the elements

If an element with both child nodes and text is inferred to be a table,
the text is ignored

For elements that are inferred to be tables nested within other
elements inferred to be tables, a nested Dat aRel at i on is created
between the two tables



ReadXmliSchema() and InferXmiSchema()

m The ReadXm Schenma() method can be used to load only
DataSet schema information (and no data) from an XML
document

m It takes a stream, an Xm Reader, or a file name
m When a DataSet already contains a schema, the existing
schema is extended

m The | nf er XM Schema() method can be used to load the
DataSet schema from an XML document

m This method has the same functionality as that of the
ReadXm () method that uses the Xnml ReadMbde enumeration
value set to | nf er Schena

m The second parameter is a string array of the namespaces that
need to be ignored when inferring the schema




XmiWrite() and GetXml()

m The Dat aSet. WiteXm () method allows to write the XML
representation of the DataSet to a file, stream, an
Xm Wit er object, or a string
m The Xml Wit eMode enumeration (an optional parameter):
m | gnor eSchena - writes the current contents of the DataSet as
XML data, without an XML Schema (the default)
m Wit eSchenm - writes the current contents of the DataSet as
XML data with the relational structure as inline XML Schema
m Di f f G- am- writes the entire DataSet as a DiffGram, including
original and current values
m The Dat aSet . Get Xml () method returns the XML
representation of the data stored in the DataSet (as a string)

m It works like the Wit exXm () method with the
| gnor eSchena option
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WriteXmlISchema() and GetXmiSchema()

m The Dat aSet. Wi teXm Schenma() method writes the
DataSet structure as an XML schema
m It can write the schema to a stream, string, or an Xml Wit er
object
m The Dat aSet . Get Xml Schema() method returns the XML
schema for the XML representation of the data stored in the
DataSet

m Calling this method is identical to calling Wi t eXm Schema(),
except that only the primary schema is written
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Dat aSet ori gi nal Dat aSet = new Dat aSet ("dat aSet ") ;

string xm Fil ename = " Xm Docunent . xm ";
System | O Fil eStream streamWite = new System | O Fil eStrean
xm Fi | ename, System | O Fil eMbde. Create);

original DataSet. WiteXm (stream¥ite);

streanmWite. Cl ose();

ori gi nal Dat aSet . Di spose();

Dat aSet newDat aSet = new Dat aSet (" New DataSet");

System | O Fil eStream streanRead = new System | O Fil eStrean(
xm Fi | enane, System | O. Fi | eMbde. Open) ;
newDat aSet . ReadXnl ( st r eanRead) ;
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The XmiIDataDocument Class

m The Xm Dat aDocunent class is a derived class of the
Xm Docunent, and contains XML data

m The Xl Dat aDocunent . Dat aSet property returns a
reference to the DataSet that provides a relational
representation of the data in the XmIDataDocument
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Data Set ) ) XMLDataDocumeant )

Database [~ [ 1
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The Benefits of Using XmiIDataDocument

m The structured portion of an XML document can be mapped
to a dataset, and be efficiently stored, indexed, and searched

m Transformations, validation, and navigation can be done
efficiently through a cursor model over the XML data that is
stored relationally

m It allows to use XPath queries
m The order of the elements is preserved

m White spaces and formatting in the source XML are also
preserved



Example of U

sing XmIDataDocument

Xm Dat aDocunent doc

= new Xml Dat aDocunent () ;

doc. Dat aSet . ReadXm Schema(" st ore. xsd") ;

doc. Load( " 2books. xm ") ;

Dat aTabl e books = doc. Dat aSet. Tabl es[ "book"];

books. Rows[ O] [ " pri ce

'] = "12.95";

doc. Save( Consol e. Qut) ;

<l--sanple XM fragnent-->
<bookst or e>
<book genre='novel' |SBN=' 10-861003-324"' >
<title>The Handmaid's Tale</title>
<price>19.95</price>
</ book>
<book genre='novel' |SBN='1-861001-57-5" >
<title>Pride And Prejudice</title>
<pri ce>24.95</price>
</ book>
</ bookst or e>




