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Extensible Markup Language (XML)

CSE 190 M (Web Programming), Spring 2007
University of Washington

Reading: Sebesta Ch. 8 sections 8.1 - 8.3,8.7 - 8.8, 8.10.3

WBC X7 WAC csep

What iISXML?

e a specification for creating markup languages to storealtéical data
¢ used to facilitate sharing data between different systems
e XHTML is a subset of XML

e alanguage created using XML specifications

e an adaptation of old HTML to fit XML's syntax requirements

Structure of an XML document

e a header, then a single document tag that can contain otiger ta

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

e tag syntax:

<element attributes >
text or tags
</ element >

e Or a tag with no inner tags/content can end with />
o attribute syntax:

name=" value "

e commentsx!-- comment -->
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An example XML file

<?xml version="1.0" encoding="UTF-8"?>
<note>
<to>Tove</to>
<from>Jani</from>
<subject>Reminder</subject>
<message>
Don't forget me this weekend!
</message>
</note>

e other examples: musimath vector graphicsweb feeds

Larger XML file example

<?xml version="1.0" encoding="UTF-8"?>
<bookstore>
<book category="cooking">
<title lang="en">Everyday ltalian</title>
<author>Giada De Laurentiis</author>
<year>2005</year><price>30.00</price>
</book>
<book category="computers">
<title lang="en">XQuery Kick Start</title>
<author>James McGovern</author>
<year>2003</year><price>49.99</price>
</book>
<book category="children">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year>2005</year><price>29.99</price>
</book>
<book category="computers">
<title lang="en">Learning XML</title>
<author>Erik T. Ray</author>
<year>2003</year><price>39.95</price>
</book></bookstore>
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Resulting tree structure (partial)

Foot elerment:

<hookstores
Parent
Child
Attribute: Elememnt: [ | Attribute:
“lang” <hookz “category”
Element: Element: Elerment: Element:
<titles <authors <yEars <pricess
o+
Siblings
Text: Text: Text: Text:
Everyday Italian Giada De 2005 30.00
Laurentiis

o the XML tags have a tree structure
e nodes have parents, children, and siblings
o (we'll process these nodes using the Javascript XML DOM)

What tagsarelegal in XML?

any tag you want; you can make up your own structure
schemadescription of which tags are legal with your data
a schema can be formally defined in different languages:
e Document Type Definition (DTD)
e W3C XML Schema
if you define a formal schema for your XML files, you can uselsato validate XML files to make sure
they match your schema
e XHTML is an XML language that has a schema
¢ allows W3C validator to check HTML files to see if they follaw
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Facts about XML data

e comes from many sources on the web:
e web servers store data as XML files
o databases sometimes return query results as XML
e web services use XML to communicate
e RSSnews feeds use an XML format
e pros and cons of XML:
e pro:
e human-readable, self-documenting format
e strict syntax allows standardized tools
e international, platform-independent
e can represent almost any general kind of data (recordirest)
e CON:
e bulky syntax/structure makes files large; can decreadenpeance

Displaying XML data on a web page

e XML is pure data; doesn't specify how it should be displayed
e can transform XML into HTML using Javascript XML DOM
¢ basic outline:
o fetch XML data using an AjaxXMLHttpRequest object
e retrieve the resulting data as an XML document tree
e examine the tree, using DOM properties we've already seen
e turn XML data into HTML tags as desired
e other ways to transform XML (not covered): CSS, XSLT

Ajax XM_LHt t pRequest templatefor XML

var ajax = new XMLHttpRequest();
ajax.onreadystatechange = function() {

if (ajax.readyState == 4) {

do something with ajax.responseXML

}
3
ajax.open("GET", url , true);
ajax.send(null);

o responseXML returns response as an XML document tree
e can use all DOM properties and methodsresponseXML tree
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DOM node properties/smethods

e properties:

o firstChild ,lastChild , childNodes , nextSibling , previousSibling ,
parentNode
e nodeNane, nodeType, nodeVal ue, attri but es
e methods:
e appendChild | insertBefore , removeChild , replaceChild

e get El enent sByTagNane, get Attri but e, hasAttri but es, hasChi | dNodes

Details about XML node properties

e NodeType :what kind of node it is
Kind of nodenodeType value

element 1
attribute 2
text 3

comment 8
document 9
e nodeName : uppercase version of tag such'@dV" or"ARTICLE"
e an attribute node's name is the attribute's name
o all text nodes have nanmétext"
e document node has nartfwdocument”
e NodeValue :textinside a text node, or value of an attribute node

Navigating the nodetree

element .getElementsByTagName(" tag ")

e get an array of all children of the given typg®{ , "div" , etc.)
e can be called on the overalbcument or on a specific node

element .getAttribute(" attributeName ")

e get an attribute from an element node
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Recall: XML file

<?xml version="1.0" encoding="UTF-8"?>
<bookstore>
<book category="cooking">
<title lang="en">Everyday ltalian</title>
<author>Giada De Laurentiis</author>
<year>2005</year><price>30.00</price>
</book>
<book category="computers">
<title lang="en">XQuery Kick Start</title>
<author>James McGovern</author>
<year>2003</year><price>49.99</price>
</book>

</bookstore>

o let's write code to process the computer books in this file

Navigating node tree example

var xmlDoc = ajax.responseXML;
var books = xmlDoc.getElementsByTagName("book™);
for (var i = 0; i < books.length; i++) {

var category = booksJi].getAttribute("category" );

if (category == "computers") {
var title = booksJi].getElementsByTagName(" title")[0].firstChild.nodeValue;
var author = booksJi].getElementsByTagName( "author")[0].firstChild.nodeValue;

var p = document.createElement("p");
p.innerHTML = title + ", by " + author;
document.body.appendChild(p);

e makes a paragraph for eashook> element about computers
(e.g. "XQuery Kick Start, by James McGovern™)
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Practice problem: Animal game

o Write a program where the user thinks of an animal, and the pggeatedly asks yes/no questions to find
it.
e The data comes from a web applicatigane.php ) that serves XML data in the following format:

<node id=" id ">
<question> guestion </question>
<yes id=" id " />
<no id=" id " />
</node>
<node id=" id ">
<answer>  answer </answer>
</node>

¢ to get a node with a given idgrades.php?id=id

Attacking the problem

e questions we should ask ourselves:
o what should be the initial state of the program?
e how do I retrieve data from the web app? (what URL, etc.)
e once | retrieve a piece of data, what should | do with it?
e when the user clicks "Yes", what should 1 do?
e when the user clicks "No", what should | do?
e how do | know when the game is over? what should | do in thisZase
o We'll fetch the data from the web app using Ajax. Let's loo& abbust final template for Ajax code that
we can copy into our program.

Final Ajax template

function ajaxHelper(url, fn ) { // calls fn when data arrives
var ajax = new XMLHttpRequest();
ajax.onreadystatechange = function() {
if (ajax.readyState == 4) {
if (ajax.status == 200) {

fn(ajax);
}else {
alert("Error making Ajax request to URL:\n" +
url + "\n\nServer status:\n" +
ajax.status + " " + ajax.stat usText + "\n\n" +
"Server response text:\n" + a jax.responseText);
}

}
2
ajax.open("GET", url, true);
ajax.send(null);

}

e accepts a function as a parameter; calls it when data arrives
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Using the Ajax template

ajaxHelper("  url ", functionName );

function functionName (ajax) {
do something with ajax.responseText or ajax.respons eXML

}

ajaxHelper("http://www.example.com/foo.html", myFun ction);

function myFunction(ajax) {
alert(ajax.responseText);

}

e using this Ajax template, you can handle text or XML datalgasi
e YOu may want to comment out the error message alert code temhglate, depending on how you want to
handle various errors

Recall: XMLHt t pRequest restrictions

e r . .

<,E| - - @ Jlj_l‘h | L] Afile:f/fC: Documents%20and % | * | [}] | W/ *|'1. kipedia {Enc |4 4\]

Student UWNetID: Iessigw .Get ASCllmation: :l
J | _"I_I

—ﬁ:'r" Inspect Clear Profile b, | Q G

| Console | HTML (©S55 Script DOM  Net Options *
0 uncaught exception: Permission denied to call method ¥MLHttpRequest.open

> @
| Done @ 1Error | Adblock o

e Ajax code can only be run on a web page stored on a web server
e can only fetch files from the same site that the page is on
o totest/debug your Ajax codejust upload it to UW web space
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Debugging Ajax codein Firebug

1900 1910 1920 1430 1940 1950 1960 1870 1980 1930 2000

66 79 84 94 93 78 70 qp8 127 142 - | |

W3C Xty WC csap
I =

%% tepect Cesr |[Al HTML €SS 35 WHR Images Flash s  |@a
Console HTML €SS Script DOM | Net | Optins *
# mames.html faculty. washington.edu 2KB | 10ms el

# names_style.css faculty. washington.edu 2 KB 100ms
+ names_scripLjs faculty. washington.edu 2 KB 100ms.
1= babynames.php faculty. washington.edu ? 340

Params Headers Response

<%:ml version="1.0" encoding="UTT-8"2>
<baby name="Maztin">

<rank year="1500">86</zank>

<rank vesr="1510">7%</rank>

<renk vesr="1520">Z4</zank>

iR e — =
o Net tab shows each request, its parameters, response, arg/ error
Debuggi XML in Fireb
B 2 A A =)=
| Watch | Breakpoints Options ~
+ this Window names.htm! ;I
= ajax XMLHttpRequest ready State=4
+ channel [xpconnect wrapped nsiChannel]
multipart false
onerror
readyState 4
responseText "<ixml version="1.0" encoding="UTF-E"?>\n<baby name="Martin">\n <rank
year="1300">86</rank>\n <ran
- responseXML Document
nodeType 3
= firstChild baby _
nodeType 1
tagMame "baby"
nodeMame "baby"
localMame "baby"
prefix E
namespacelRI
nodeValue
* ownerDocument Document
+ parentMode Document
nextSibling
previousSibling
# firstChild "o
# lastChid "o
= chidModes [ "wn », rank, "\n », 20 more... ]
0 -
+ 1
+ 2 "\n

e can examine the entire XML document, its node/tree strectur
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