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XML

eXtensible Markup Language
(7un%? HTML 7 nnima) niran now x'n XML
UNIN NNTAM X7 na niann HTML n naiwa

W3C '"v nmapin nown

SGML Yw now nn xn
Standard Generalized Markup Language ®
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XML is Based on Markup

Markup indicates

structure and semantics
<paper ID= "object-fusion">

<authors>

<author>Y.Papakonstantinou</author>

<author>S. Abiteboul</author>

<author>H. Garcia-Molina</author>
</authors>
<fullPaper source="fusion"/>
<title>Object Fusion in Mediator Systems</title> N
<booktitle>VLDB 96</booktitle>

</paper>
Decoupled from
</bibliography> presentation

XML Tutorial, Bertram Ludascher

<bibliography>

(V)]



Elements and their Content

Element
<bibliography> Content

<author>Y.Papakonstantinou</author>
<author>S. Abiteboul</author>
<author>H. Garcia-Molina</author>

</bibliography>

XML Tutorial, Bertram Ludascher 6



Element Attributes

<bibliography>

<authors>

<author>Y.Papakonstantinou</author>
<author>S. Abiteboul</author>
<author>H. Garcia-Molina</author>
</authors>
<fullPaper source="fusion"/>
<title>Object Fusion in Mediator Systems</title> \
<booktitle>VLDB 96</booktitle>
</paper>

</bibliography>

~
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Elements and attributes

= Aftributes and elements are somewhat interchangeable

= Example using just elements:

<name>
<first>David</first>
<last>Matuszek</last>
</name>

= Example using attributes:
<name first="David" last="Matuszek"></name>

= You will find that elements are easier to use in your programs--
this iIs a good reason to prefer them

= Attributes often contain metadata, such as unique IDs

= Generally speaking, browsers display only elements (values
enclosed by tags), not tags and attributes



XML = Labeled Ordered Trees

bibliography
Papm. :
ID="object-fusion"
th/ - can also represent
authors -
plapmin o, tltle o relational and
/ \ e object-oriented data
author author Object Fusion 1
<bibliography>
Yannis Serge <paper ...>
<authors>
~ Semlstrucz-ured data <author>Yannis</author> ~

<author>Serge</author>
~ labeled trees/graphs -
</authors>
<title>Object Fusion</title>
</paper>
</bibliography>

O
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J Another well-structured example

<novel>
<foreword>
<paragraph> This is the great American novel.
</paragraph>
</foreword>
<chapter number="1">
<paragraph>It was a dark and stormy night.
</paragraph>
<paragraph>Suddenly, a shot rang out!
</paragraph>
</chapter>
</novel>

10



XML as a tree

An XML document represents a hierarchy; a hierarchy is a tree =

novel

foreword

paragraph

This is the great
American novel.

chapter

number="1"

paragraph

paragraph

It was a dark Suddenly, a shot

and stormy night.

rang out!
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In Search of the Lost Structure &
Semantics
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N'XNA01'RI MIwpn — XML win'y
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SOAP
Simple Object Access Protocol H®
Web Services namdb o'oan X niinn W

SOA
Service Oriented Architecture ®
D"IAINN ODY7DNN VTN N7 nwTh nw B

YUNNWYUN? 0'710' QY T'NX YN 2R 1'70N 707 |
[1IAOX7 YINN D"7OY D'ONIY IX\I DIY'] D'INXK DD
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BOSS, WE'VE
JUST FINISHED
THE WEB

>

GREAT”
RERMICE DO WE NOW
\“ ( HAVE A SOA?
NO, IT'S
JUST A WEB
SERVICE
i
i i ﬁ
OK! OK!
WE'LL CALL
"HIM" SOA “)
geek and poke

HOW TO GET A SOA

16



XML and the Internet

,0"IA0N ,D'AYNNA ['2 A1V YT IWURD
72 MM IX W' 0717101091 NINNISLT7S
"1"97 Aawrnn?" 1701 070w (LNN1D)

Ajax :XnaIT
XML based Web Services :nanx xnaiT
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NN "1 Niovw NNTan — XML win'v

Ant

XHTML

Scalable Vector Graphics (SVG)

Chemical Markup Language

Mathematical Markup Language
(MathML)

Open Financial Exchange

Java nioolan n1dIN N yn Nin'os
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'NNXN NIIDN
Declarative (Meta) Programming

'D'7T2NN D'YLVYOLN DN NNd2
NIDN NOY7 Y "D 2 B

N7'"'onIp? pre-processor 'a W

NP AI77 o ' .

XML niooian nidn Nivw Xixn? [N 1ol
Adobe v MXML xnai17 ®
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Flex3 a2 'manyn Nion :xnalT

<?xml version="1.0" encoding="utf-8"?2>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml"

/
layout="vertical" backgroundColor="#eeefee" >

Y

<mx:Label text="Created in MXML" fontSize="14"/> |

</mx:Application>

2 CAflex3esst\workspace\chapter(2Begin\bin-debug\MXMLAndActionScripthtml - Windows Intermnet Explorer

e 9 € C:\fleGesst\workspace\chapterd2Begin\bin-debug\MXMLAndActionScript.htmli " v

W éC:\fleﬂi‘zst’\workspa(e\.chapteso;’&egm\bm—deb... '~ B ~ ®= ~ :Page~ ((jTooks v

Created in MXML

Java niooian n1dIN NIdYN NIN'S 22
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Standards and Tools in
XML Technology



XML qnon nin'pn

DTD (Document Type Definition)
XML Schema

RELAX NG (REgular LAnguage for XML
Next Generation)

Java niooian n1dIN NIdYN NIN'S
"'1772 ThIX
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An XML example

<novel>

<foreword>
<paragraph>This is the great American novel.</ paragraph>

</foreword>
<chapter number="1">
<paragraph>It was a dark and stormy night.</paragraph>

<paragraph>Suddenly, a shot rang out!</paragraph>
</chapter>
</novel>

« An XML document contains (and the DTD describes):
« Elements, such as novel and paragraph, consisting
of tags and content
« Attributes, such as number="1", consisting of a
name and a value

« Entities (not used in this example)
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OooOod

A DTD example

<IDOCTYPE novel [
<lELEMENT novel (foreword, chapter+)>
<|ELEMENT foreword (paragraph+)>
<lELEMENT chapter (paragraph+)>
<IELEMENT paragraph (#PCDATA)>
<IATTLIST chapter number CDATA #REQUIRED>

1>

A novel consists of a foreword and one or more chapters, in
that order

B Each chapter must have a number attribute
A foreword consists of one or more paragraphs
A chapter also consists of one or more paragraphs

A paragraph consists of parsed character data (text that
cannot contain any other elements)

Java niooian n1dIN NIdYN NIN'S 26
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An expanded DTD example

<IDOCTYPE novel |
<IELEMENT novel
(foreword, chapter+, biography?, criticalEssay*)>
<!ELEMENT foreword (paragraph+)>
<|ELEMENT chapter (section+|paragraph+)>
<IELEMENT section (paragraph+)>
<IELEMENT biography(paragraph+)>
<IELEMENT criticalEssay (section+)>
<IELEMENT paragraph (#PCDATA)>

Java niooian n1dIN NIdYN NIN'S 27
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Another example: XML

<?xml version="1.0"?>
<IDOCTYPE weatherReport SYSTEM
"http://www.mysite.com/mydoc.dtd">
<weatherReport>
<date>05/29/2002</date>
<location>
<city>Philadelphia</city>, <state>PA</state>
<country>USA</country>
</location>
<temperature-range>
<high scale="F">84</high>
<low scale="F">51</low>
</temperature-range>
</weatherReport>

Java niooian n1dIN NIdYN NIN'S
"'1772 ThIX
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The DTD for this example

<|ELEMENT weatherReport (date, location,
temperature-range)>

<IELEMENT date (#PCDATA)>
<|ELEMENT location (city, state, country)>
<|ELEMENT city (#PCDATA)>
<|ELEMENT state (#PCDATA)>
<|ELEMENT country (#PCDATA)>
<|ELEMENT temperature-range

((low, high)| (high, low))>
<|ELEMENT low (#PCDATA)>
<|ELEMENT high (#PCDATA)>
<IATTLIST low scale (C|F) #REQUIRED>
<IATTLIST high scale (C|F) #REQUIRED>

Java niooian n1dIN NIdYN NIN'S
"'1772 ThIX
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XML oy nTIay "% 0'omvo

[1 Parsers
B DOM (Document Object Model)
®H JDOM (Java Document Object Model)
B SAX (Simple API for XML)
B StAX (Streaming API for XML)

Java niooian n1dIN NIdYN NIN'S
"'1772 ThIX
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Java APIs for XML

JAXP (Java API for XML Processing)
B SAX, StAX, DOM, XSLT

JAXB (Java Architecture for XML Binding)
B Marshalling and unmarshalling java objects

Distributed Interoperability

B JAXM (Java API for XML Messaging)

SAAJ (SOAP with Attachments API for Java)
JAX-RPC (Java API for XML-Based RPC)
JAXR (Java API for XML Registries)

Java niooian n1dIN NIdYN NIN'S 31
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What is JAXB?

JAXB is Java Architecture for XML Binding

SAX and DOM are generic XML parsers
B They will parse any well-structured XML

JAXB creates a parser that is specific to your DTD
m A JAXB parser will parse only valid XML (as defined by your DTD)

JAXB produces as output Java source code which you compile and
add to your program

B Your program will uses the specific classes generated by JAXB
B Your program can then read and write XML files

DOM and JAXB both produce a tree in memory
B DOM produces a generic tree; everything is a Node

B JAXB produces a tree of Objects with names and attributes as
described by your DTD
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A JAXB example

m TheDTD: <IELEMENT book
<!|ELEMENT title

I[ELEMENT authg
I[ELEMENT chap
= Theschema: <xml-java-binding-sché
<element lame="bogk" type="class" root="true" />
</xml-java, - ' Note 1: In these slides

we only show the class

= Theresults: publi outline. but JAXB

BEEH o creates a complete
public Strmg class for you

publi Note 2: JAXB constructs
publ{ names based on yours,
publi deleteChapter() with good capitalization

public void emptyChapter(); style
33



XM
XM
XM
XM
XM

[1DTVI NINT?'RY 0111

_ Path (XPath)

_ Query (XQuery)

_ Query Language (XQL)
_ Linking (XLink)

_ Pointer (XPointer)

Java nioolan n1dIN N yn Nin'os
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XML »non naxn7? nivo'w

CSS was designed for styling HTML pages,
and can be used to style XML pages

XSL (Extensible Stylesheet Language)
B XSLT (XSL Transformations)
H XPath

B XSL-FO (XSL Formatting Objects) is a
replacement for CSS

Java niooian n1dIN NIdYN NIN'S 35
"'1772 ThIX



NN TIY

XML: The Big Picture and Some Gory
Details

B http://daks.ucdavis.edu/~ludaesch/Paper/2000-
07-UCLA.ppt

CIT 597 Programming Languages &
Techniques III

B http://www.cis.upenn.edu/~matuszek/cit597-
2007/index.html

Java Passion
B http://www.javapassion.com/xml/index.html
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