9 XML DOM(Document Object Model) 2~ JH

= DOM is the W3C programming interface for XML

= DOM models an XML source City.xml in memory
as a tree of nodes in memory | Document Root
DocumentNode
= You can use DOM to:
<city>
e Navigate and search Element Node
e Add and delete content
<name> elev="“9M”
: Element Node AttrNode
City.xml
<city> \
zr/liriniyievf'9M">Svolvaer</name><§ TextCharacterData
g Svolvaer




DOM Nodes Correspond to XML

Document node

DocumentType node
DOCTYPE

Element nodes

root

()

author

format

Attribute node

Element

A

<?xml version="1.0"?>
<books>
<book>

<author>Carson</author>

<price format="Euro">31.95</price>
nodes <pubdate>05/01/2001</pubdate>
</book>
<pubinfo>
<publisher>MSPress</publisher>
<state>WA</state>

</pubinfo>

</books>

) ot

Carson 31.95 Euro

05/01/2001

MSPress

Text nodes

WA




DOM Nodes and Related .NET Node Types

W3C DOM node types Related .NET DOM node type

Document XmiDocument
DocumentFragment XmIDocumentFragment
DocumentType XmIDocumentType
EntityReference XmIEntityReference
Element XmiElement

Attr XmiAttribute
Processinginstruction XmlProcessinglnstruction
Comment XmlComment

Text XmiText

CDATASection XmICDATASection
Entity XmlEntity

Notation XmiNotation




What .NET Classes Support the DOM?

.NET Framework DOM class hierarchy

Object
I—o XmiNode
f—s XmlLinkedNode
XmlCharacterData XmICDATASection
XmiDeclaration XmiComment
XmIDocumentType XmiSignificantWhiteSpace
XmlElement XmIWhiteSpace
XmlEntityRef
XmlProcessinginstruction
XmlAttribute

XmiIDocument
XmIDocumentFragment
XmIDocumentType
XmlIEntity

XmiNotation

jm—ep XmINamedNodeMap
XmlAttributeCollection
> XmiINodeList




O XMLEAMEDOML = JIH 2]

m XmIDocument E AIS

To load XML from this type: Use this method:
String LoadXml()
Stream Load)
File
XmiReader
TextReader




XmiDocumentE XML S H 2| & L& HAH

XmiDocument2] =4 AIE

<?xml version="1.0" 7>

| <book genre="novel">

| book2l OuterXml | price®| ParentNode [
' title 2| OuterXml

Iy <title> A &ICH <fitle>
-

price 2| OuterXml

| book<) Inner)iml |

title2| NextSibling book2] LastChild

price2| InnerText

</book>

XmlDocument doc = new XmlDocument();

doc .Load(“c:\\xmI\\books.xmI”); /XML I} £ &

Console.WriteLine(doc.FirstChild.OuterXml); //<?xml version=""1.0"?>

Console.WriteLine(doc.DocumentElement.Name); //book

Console.WriteLine(doc.DocumentElement.OuterXml); //<book genre="'"novel''><title> 2= & C#</title><price>33000</price></book>

Console.WriteLine(doc.DocumentElement.InnerXml); //<title> 2 & C#</title><price>33000</price>
XmlNode pi = doc.FirstChild;

XmlNode book = doc.DocumentElement;

XmlNode title = book.FirstChild;



XmiDocument2| A= L= E 2 A4

= XmiDocument M4 &

E =}
XmiTextReader tr = new XmlTextReader ("sample.xml"); =cl (Tree) = El

tr.WhitespaceHandling = WhitespaceHandling.None; S E
XmiIDocument xdoc = new XmIDocument(); e ][ 246
xdoc.Load (tr); price || 2000
. AEF=SE e |2
DispayTroe(xdoc Documentlemenyy L o
= AR

public static void DisplayTree(XmINode node){

if (Inode.HasChildNodes)

Console.WriteLine(node.Value);
else

Console.WriteLing("<"+ node.Name+">");

if (node.HasChildNodes){

node = node.FirstChild;

while (node != null){

DisplayTree(node);

node = node.NextSibling;



€ XmIDocumentE O| &t = H M

= XmiDocument2| 2tEHEt L E ZH M Bt

e SelectNode()

e SelectSingleNode()
= XmiINodeList SelectNode(XPath3 2l)

o XPath 3 2| 0l ol & 6ti= XmINode = = = XmiINodelList & EH 2 2| & &t Ct.
= XmINode SelectSingleNode(XPath 3 2l)

o XPath F 2|0l ol Zot= 24 B R XmINodeE 2l & et Lt

o [ ] XPath #Hl= XMLE H M ot)| ?et Al
= /bookstore/book/@ISBN

e bookstore ot | 0l & X SF = book2| ISBN Attribute

e @c AttributeE 2| 0| .

XmINodeList nodeList = root.SelectNodes("/bookstore/book/@ISBN");

foreach (XmINode isbn in nodeList)
MessageBox.Show(isbn.Value);

= descendant::book[@publicationdate="1967']

o SIS AZ|HEI EXH0ot= ot 2l book 22| HE Q| =4 = publicationdate It 196721 = &

XmiNode book;
book = root.SelectSingleNode("descendant::book[@publicationdate="1967"");



XmiDocumentE 0| Eet ==& 4

XmiNodeList cheapBooks = doc.SelectNodes("//book[price<20000]");
foreach (XmINode b in cheapBooks)
Console.WriteLine(b.InnerText );

m  GetElementsByTagName()
o ElementE Name2 2 & |

XmiNodeList n = doc.GetElementsByTagName("book");
foreach (XmINode b in n)
Console.WriteLine(b.InnerXml );




® XmiIDocument=Z XML =& 36} D|

m Setting the .InnerText property

XmlNode root = doc.DocumentElement;
XmlElement book;
book =
(XmlElement) root.SelectSingleNode (“/book/title”);

book.InnerText = “Emma”;

= The XmINode.ReplaceChild() method
= The XmiElement.SetAttribute() method



€ XmIDocument= = & At K6}

= To remove an element, use XmINode.RemoveChild()

XmlNode firstBook =
doc.SelectSingleNode ("//book") ;
firstBook.ParentNode.RemoveChild (firstBook);

= To remove an attribute, use XmlElement.RemoveAttribute()

XmlNode book = doc.SelectSingleNode ("//book");
book .RemoveAttribute ("isbn") ;

= To delete all child nodes, use XmINode.RemoveAll()



€ XmiDocument= X & - Element Node 44 A 6} )|

= Use XmIDocument.CreateElement()

= For simple elements, create text content first

XmlDocument doc = new XmlDocument () ;
XmlNode bookNode = doc.CreateElement ("book");

XmlNode titleNode = doc.CreateElement ("title");
XmlNode title = doc.CreateTextNode ("XML is Cool");
titleNode.AppendChild(title);

XmlNode priceNode = doc.CreateElement ("price");
XmlNode price = doc.CreateTextNode("19.99");
priceNode.AppendChild (price);

bookNode .AppendChild (titleNode);
bookNode .AppendChild (priceNode) ;




Element NodeOfl Attributes X| &

= To set attributes for an Element node, use:
XmlElement.SetAttribute()

bookNode.SetAttribute ("sku", "XYZ-123");

m CreateAttribute and SetAttributeNode methods



CIE S5 2| Nodes 2 A 61|

= Comments

XmlComment com = doc.CreateComment ("Woo Hoo!");

m CDATA sections

string title = "Bill & Ted's <XML> Adventure'";
XmlCDataSection cd = oc.CreateCDataSection(title);

= Processing instructions

string name = "xml-stylesheet";

string target = "type='text/xsl' href='style.xsl'";
XmlProcessingInstruction xpi = null;

Xpl = doc.CreateProcessingInstruction (name, target);




XmIDocument=Z XML X &6120]| Ol Al

A HZ26H)|

XmlElement book = xdoc.CreateElement(''book'');
book.SetAttribute(''genre', '"Mystery"');
book.SetAttribute(''publicationdate'', ''2001");
book.SetAttribute(''ISBN'', ''56-6456-64");

1. book.AppendChild(title);

2. book.AppendChild(author);
3. book.AppendChild(price);

4. author.AppendChild(fname);

<book genre='"Mystery'' publicationdate="'2001"" ISBN="'56-6456-64'' xmlns=""">

5. author. AppendChild(Iname);
6.xdoc.DocumentElement. Append(book);

XmlElement title = xdoc.CreateElement(''title'");
title.InnerText = '"Novel C#'';
<t1tle>N0vel CiH</title>

: XmlElement author = xdoc.CreateElement(''author'');

: i <author></author>

price

XmlElement price = xdoc.CreateElement(''price'');

price.InnerText = ''300000";

| <price>300000</price>

XmlTextWriter tw = new XmlTextWriter(''mytest.xml'', null);
tw.Formatting = Formatting.Indented;
xdoc.WriteContentTo(tw);

tw.Close();

first-name

XmlElement fname = xdoc.CreateElement(''first-name'');

fname.InnerText = '""Hong '"';

<first-name>Hong </first-name>

last-name

XmlElement Iname = xdoc.CreateElement(''last-name'");

lname.InnerText = "Gil Dong'';

<last-name>Gil Dong</last-name>




& XPath&t?

E2l(Tree) & EH

<hookstore>
bookstore <book>
<title»-4- A CH#< ftitle>
i <author>=2! = <fauthor>
e | =&C# <price>2000</price>
oo | EZE P P
orice || 2000 </book>
<book> | | [ title T author T price ]
<title>-- & C+</title> = -
[Z&ck | [ ZZE |[ 2000 |
e | =&ce <author>2; St <fauthor> _book | g1 228
author | 2R <price>3000</price> T [R&CH | [Z5EF | [ 3000 ]
price || 3000 </book>
<bookstore>

= XPath
e XMLUIOIEIE S406t)| ?let FclE Helote &Y
e Search, Filter, Summarize
= XPathExpression 2ci A
o XPathE eict 24
= XPathNavigator 2cHi A
o XPathE Bt= LI X 2lot)| flet S A



XPath 2& 2HA =
public interface IXPathNavigable{
XPathNavigator CreateNavigator();
W

}
o IXPathNavigable LH 2| CreateNavigator() & === XPathNavigatorE 2| &
= XPathNavigator

e Move j:” = O 3I'A

XPathNavigator= DOM S22 0|H =& P2 0| Sot= &+E
Nl =etLt.
e Compile()
XPath # 2|l E St =0l 2 Ret &2 M3l
o Select()
XPath2| Z 2|0l CHet 248 Z S Bretole &+ M S=etlt
m XPathExpression
o XPath #clE &ol=ll ERetS+E MSol== 2L

=  XPathDocument
o [XPathNavigableE &

o DOMEA =Ml B4 JI== X

OH

otJ| <l et Document



XPathDocument
[

m XPathDocument 4 4

e Stream, File, TextReader,

XPathDocument doc = new XPathDocument (..) ;

s XPathDocument ZAH

Method Action

MoveToRoot Moves the navigator to the root of the document

MoveToNext Moves the navigator to the next sibling of the current node

MoveToPrevious Moves the navigator to the previous sibling of the current
node

MoveToFirstChild Moves the navigator to the first child of a node

MoveToParent Moves the navigator to the parent of the current node




Hel UE

1. Load XPathDocument 5. Check the ReturnType
XPathDocument Boolean
: | String

CreateNavigator Evaluate() — .

T a—— = T— s
MoveT(')ROOt() Compile() NodeSet
MoveToNext( ) : | 3. Create the Query );PaMt::l:::::;ato;or Each
: | MoveToPrevious() | . 11T e e
: [ MoveToFirstChild( ) XPathExf’“’”“"
MoveToParent() | : ReturnType

2. Create XPathNavigator 4. Compile XPathExpression




& XPathNavigator2| ‘= & 2 M

= XPathNavigator 2 4 6t= &t &

o XPathDocument xpD = new XPathDocument("lL} & O &");

[1]MoveToRoot()

<?xml version="'1.0'?> —“ [3]MoveToFirstChild()

<book genre='novel'>
<title> 2 & CH</title>

<price>33000</price>
- /[




XPathNavigatorE O| &8t THAHE =& 4 M

public class XPathNavigatorTest2{
public static void Main() {
XPathDocument xpD = new XPathDocument("sample.xml");
XPathNavigator xpN = xpD.CreateNavigator();
xpN.MoveToRoof();
DisplayTree(xpN); _"___""_____""_"""""""""“:
) i
public static void DisplayTree (XPathNavigator xpN){ E
if (xpN.HasChildren){
xpN.MoveToFirstChild(); E

Displaylnfo (xpN);
DisplayTree (xpN); ~ =77777===== J
xpN.MoveToParent();
}
while (xpN.MoveToNext()){
DisplayInfo (xpN);
DisplayTree (xpN);
}



XPathNavigator2| Select()

= XPathNavigator2| Select() &+ S £ |
XPathDocument doc = new XPathDocument("sample.xml");
XPathNavigator nav = doc.CreateNavigator();
XPathNodelterator iter = nav.Select("bookstore/bookf/title");
while(iter.MoveNext())
Console.WriteLine(iter.Current.Value);

= XPathNavigator2| Select() &+ S £ I
XPathDocument doc = new XPathDocument("sample.xml");
XPathNavigator nav = doc.CreateNavigator();
XPathExpression expr = nav.Compile("bookstore/bookititle");
XPathNodelterator iter = nav.Select(expr);
while(iter.MoveNext())
Console.WriteLine(iter.Current.Value);



XPathNavigator2] Matches()

= XPathNavigatorZ 24 A4 2 0} 2 0f L J|
XPathDocument doc = new XPathDocument("sample.xml");
XPathNavigator nav = doc.CreateNavigator();
XPathNodelterator ni = nav.Select("bookstore/book");

= HlwE XPath4! 0fl CH &t XPathExpression
XPathExpression expr = nav.Compile("book[@publicationdate=1991]");

m 88X =58 =3|6tH A Matches()Z Hl 1w 61|
while (ni.MoveNext(){
XPathNavigator temp = ni.Current.Clone();
if (temp.Matches(expr)){
temp.MoveToFirstChild();/title 2 0| =
Console.WriteLine("title:" + temp.Value + " in 1991");

}
iwhile



XPathNavigator2| Evaluate()

= XPathNavigator 21 4
XmIDocument doc = new XmIDocument();
doc.Load("sample.xml");
XPathNavigator nav = doc.CreateNavigator();

= XPathExpression 24 4 A0 Lot 2RSS X2 B
XPathExpression expr = nav.Compile("sum(bookstore/book/price/text())");

B2 T5hs KA

= XPathNavigator2| Evaluate()& Ol 20 A H &HA! X2l
double total = (double)nav.Evaluate(expr);
Console.WriteLine("Total price: {0}", total);



@ XsICompiledTransformE 0| &t EAHHE

I
=  XslCompiledTransform

e XSL Transform= & ot)| ?let Sci A
O A
o XSL LtE :books.xsl
o AJ|0F IHE : schema.xsd
o XML It booksXSL2.xml
o Z 1t IHH: books.html
= XslCompiledTransform 2| 0
e XslCompiledTransform xslt = new XslCompiledTransform();
o xslt.Load("books.xsl");

e xslt.Transform("booksXSL2.xml", "books.html");



@ Serialization

m Mark the class with the Serializable attribute

[Serializable]

public class MyObject {
public int nl = 0;
public int n2 = 0;

public string str = null;

My SerializationInfo Stream
Object — > Formatter
Serialize() |
BinaryFormatter
SoapFormatter
New erializationInfo Stream
Object Formatter |«

Deserialize()



Serialization 0l Al

MyObject obj = new MyObject ();
obj.nl = 10;

obj.n2 = 20;

obj.str ="Hello”;

FileStream s = File.Create(“test.bin");
// create the BinaryFormatter
BinaryFormatter b = new BinaryFormatter();

// serialize the graph to the stream
b.Serialize(obj, 1);
s.Close();

// open the filestream
FileStream s = File.OpenRead(“test.bin");
// create the formatter

BinaryFormatter b = new BinaryFormatter();
// deserialize
MyObject p = (MyObject) b.Deserialize(s);

s.Close () ;
Console.WritelLine (“nl={0} n2={1} str={2}"”,p.nl, p.n2,p.str);




XML Serialization

= To serialize and deserialize an object
o Create the object
e Construct an XMLSerializer
e Call the Serialize/Deserialize methods

StreamWriter mySWriter = new StreamWriter ( Q@“C:\myFileName.xml" );
try
{
Serialize the MyObject object
XmlSerializer serializer = new XmlSerializer (typeof (MyObject));
serializer.Serialize( mySWriter, MyObject );
}
finally
{
mySWriter.Close( );
}




