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Overview

XML Basics
» Documents-and Document Type Definitions
«—Related-and Companion Standardsfor XML
= —Schemas-namespaces;-and-datatypes
* XPath
* XML Linking Language (XLL)
+ XML Style Language (XSL)
= XSEFransformation(XSEH
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Background

XML isboth simplified and extended SGML

+ Complex features defined for SGML that noarelonger
needed were eliminated

+~—New-capabitities particutarty related to-datatypes were-added
XML -hasanextensive set-of companionstandards

* The XML companion standards are in a state of flux
The XML toolsand standards are still intransition
Suggested Readings

* XML Standard - www.w3c.org/ XML

+—GoldfarbandPrescod, The XML-Handbook

+Harold, - The XML Bible
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The Basic Idea

¢ XML, and SGML, arelanguages that define the rules
for-describing classesof documents.
+ Under SGML these definitions were calted Document Type
Definitionsor DTDs
+ Under XML, DTDswere used initialy, but have now given
way-to-Schemas
»_There are syntactic rulesfor writing documents
generally and additional rulesimposed by the DTD or
Schema
*—A-doeument that-meetsthe syntactic rules defined forwriting
XML documentsis said to be “well formed”

+ A document that complies with the constraints set out ina
DTD or Schemaissaid tobevalid
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= Schemas providesanumber of new capabilities:
¢ Document schemas allow DTDsto be defined as XML
documents—requiring-onty-asingte parser.
= Namespaces allow for modular document definition, multiple
inheritance, and collision avoidance
+ Datatypes canbedefined to-altow forattribute value and
content value controls
¢ Companionstandards

+ XPath-or the XM E-Path--anguage altows navigationof- the
document tree

+ The XPointer allows tree components as targets

+—TFhe XMELinkingL-anguage definestinking-capability

» The XML Style Language defines presentation capability
* XSLT providesfor the transformation of documents
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Basic XML Syntax

* An XML documentismade up of:
+ aprolog
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<IDOCTYPE MYBOOK SYSTEM"mybookdtd“>(DTD form)
* aninstance

anested set of elements beginning with theroot e ement which hasthe
same name asthe DTD (USing Schema, the root element is associat ed
withthe schemanamespace:

+Anelement begins and ends with tags
* Thestart tag isof theform <NAME>
+ Theend tag-isof theform </NAME>
* Tag names:

= Are case sensitive (75% of XML errors are related to case
sensitivity)

= begins with aletter or underscore and may include |etters,
digits hyphens, underscores, colons and periods
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Additonal XML Syntax

The characters in-an XML document are Unicode
Whitespace is any combination of spaces, tabs, carriage returns,
and linefeeds, and isgenerally ignored
Tags, processing instructions, comments and entity references are
all considered markup

= Entity references are of the form &NAME;

»—Comments are of the form <= ~message —->

A processing ingtruction is included using <? 2> delimiters
InaDTD or Schema, additional forms appear, called
declarations. Theseinclude:

= Element declarations or content models

= Attribute declarations

= Entity definitions
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“Escaping”Markup in Content

* XML hasfive predefined entities which-may be
used to alow markup symbolsto beincluded in
the content:

o &lt; < 3 >
* &apos; ="
c &amp; =&
* CDATA sections may also be used to include
data that would confuse a parser
« <I{CDATA[ content]]>
= obviously, the content cannot include ]

September 4,2001 Introduction to XML




Developing a DTD

A formal XML document complies with a document type
definition, oraschema
Thisisaccomplished by the DOCTY PE element, which may be
defined locally:

<IDOCTYPEnote [

<IELEMENT note (to, from, date, message)>

<IELEMENT to (#PCDATA)>

<IELEMENT from (#PCDATA)>

<IELEMENT date (#PCDATA)>

<!ELEMENT message (#PCDATA)> ]>
The DOCTYPE m 5o be referenced:

<IDOCTYPE note SYSTEM-"note.dtd™>
Thetwo methodsmay be combines

<IDOCTYPE note SYSTEM "note.dtd” [

<IENTITY DOLLAR"$"> |>
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The Content Model of and Element

* The content of an element may be
aset of subelements
text
a set of subelements and text
Anempty element
= an-element with-“ANY” content
normalty used onlyfor development
»—Flementsin acontent model may be
* Required (default if no modifier)
*Optional (?)
*Repeatable (*,+)
* Elementsin a content model may be
*ordered ()
*—ored})
* (Schemas only) —an unordered set
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Attributes

An attribute definition defines the attributes of an element. It takes
thegeneral form
* <IATTLIST element name valuerange default>
<IATTLIST memo-status—("draft"| "final")"final">
The element-memo-would-appear-as follows:
<memo status ="draft">
The value range must either be a group or areserved word.
The default must be either areserved name or a user supplied
value-Default values may-include the following:
* #REQUIRED -- must be supplied
* #IMPLIED -- optional (will be supplied by the system if absent)
* #CURRENT =isthe most recent value
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Reserved Words for Values

* Thereserved words can be:
* CDATA --character data
NUMBER (NUMBERS)-=anumber-ornumbers
NAME (NAMES)---one ormultiple name strings
NMTOKENS -- names that can begin with a number
NUTOKENS -- names that must begin with a number

1D - avalid SGML name unique within the scope of a
document

IDREF==must match antD-inthe document.
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Entities

Entities maybe of any number-of forms —consistent with SGML
The keywords INCLUDE and IGNORE may be used to alow
conditional sections

+ <I[INCLUDE [ stuff to include ][>

= <I[IGNORE [ siuff toignore ]]>
an entity may be defined that makes this moreflexible

» <IENTITY % notes "IGNORE">

+ <I[%notes; [ stuff to include ]]>
Character references use the form &#ddd; - where ddd are decimal
digitsthat specify the unicode character

*to reference the hex number use &#xddd;
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Processing Instructions

» A processing instruction beginswith <? and
endswith-?>
= the<?isfollowed by atarget processor name

= gfter the target processor nameis any processing
instructionsfollowed by 2>

» The xml processing instruction for stylesheets
looks as follows
<?xml:stylesheet href="url" type="text/xsl"?>
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XML Companion Stan

Schemas provide new capabilitiesbeyond DTDs

= -Namespaces provide amechanism for multipleinheritance

= Thecontent model (gka DTD)-is anormal- XML document

= Datatypes alow more formal typing of data.
XPath or XML Path Language describes documents
The XML Pointer Language alfows paths as anchors
The XML LinkingLanguage provides extended linking capability
XS —=-the XIML-Style -anguage provides presentation-controt
XSLT providesfor the transformation of documents
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Schemas

= XML Schemas replace DTDs
« Schemasarerecursively defined —i.e, aSchemaisan XML
document that is defined by a Schemathat isan XML
document .
»_Schemas recognize and-alow for-datatypes both for-attribute
valtues and element content
- Schemasrecognize “namespaces’”, arel axation-of theone
DTD/document constraint
- Schemas allow additional new features to be defined at alater
date
»The Schemadebate hashbeenclouded by the
simultaneous devel opment of datatypes (Schemapart 2)
and RDF — Schemaof adifferent color
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Namespaces

» Namespacesprovide
+ namespaces are being widely used, but they are controversial
* away to expand the scope of XML elements
« amechanism for multipleinheritance
»Namespacesallow two different elements with the
Samename
the basic idea.is to provide a qudlifier for the element
= thussispitt.eduparacoutdbedistinguished from
gsiaonu.edu:para
domain names could work but it would require a registered
name for anamespace
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Namespace rules

* Theattribute xminsdefines the default namespace for
an-element
<htmbxmins="http:/iwww.w3.0rg/TRANVD-HTML40" >
*The attribute name xminsisreserved
* Thisattribute defines the default namespace
*—TFhesubelementsef-thiselement-are-defined withinthe
namespace
A subelement with a different default namespace attribute is
allowed —all-subefementsmust be defined within that
namespace
atribute names are aso defined in the namesapce
The advantage of this form of namespace declaration is that it
allows element names to-be used without a prefix
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Qualified Namespaces

= An attribute name composed of xmins followed by anameis
called a qualified namespace
<mbsremailxmins:mbs="http:#/">
The namespace is called calledmbs
Subelements of this namespace must be prefaced by mbs:
- T}wis altows multiple namespaces to-be used simultaneously-
Thus:
<html:html xmins:spring="href1* xmins:htm|="href2*
xmins:math="href3">
alows the children-of html-to-be:
<html: xxx>
<math:yyy>
<spring:vv>
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Datatypes Under DTDs

o SGML,-and XML under DTDs, put content
outside the scope of the standard.
_Element content was only checked related to syntax
—i.e. PCDATA, CDATA, NDATA.

« Attribute values allowed some “datatypes™ checking,
butitwasminimal-aswelt

1D IDREF
NMTOKEN NOTATION

» For e-commerce applications, XML required
stronger data type capabilities
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Schema Datatypes

» Thedatatype work under schemas adds more primitive
types, which can beapplied not only to attribute values
but to-element content

s_string Boolean
= number DateTime
* hinary uri

» Additional system datatypes, called generated are
defined based on the primitive types.

integer decimal
=—real date
* time timePeriod

September 4, 2001 ntroductionto XMt

Defining and Using a datatype

= Theuser may also definedatatypes. For example:
<xsd:simpleType name="pubyear">
<xsd:restriction base="xsd:gYear">
<xsd:mininclusive value="
<xsd:maxinclusivevalue=
</xsd:restriction>
</xsd:simpleType>
« Anattribute declaration could now be defines:
<attribute-name ="Date”type ="pubyear/>
*—Anelement declaration-could bedeifned:
<xsd:element name="publishdate” type = “pubyear’/>
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XPath

XPathisakindof SQLfor XML
XPathviewsadocument asatreeof nodes
The XML Pathlanguage-identifies partsof-an-the
XML document tree

» XPath is used by XPointer to build a web address

+ XPathis used by XSLT to transform a document
Thetopmost part of thetreeistheroot

«itisnot the same as the root element

*—anode containsa-the comments-elements text-attributes
and Pl
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Examples of XPaths

e An XPath identifies a set of nodesin a
document tree:
* /mydod/chap/section

would select the section elements of the chap
elements in mydoc

* /mydodchap/para[7]

would get the seventhpara elements of al chap
elements

~mydodchapl @stat="draft"}

would-select al-chapswhose stat attribute-hasavalue
of “draft”
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XPath Expression

o Aninstance of an-XPath-is called-an-expression

» Applications processesthe expression returning a
node set which the application then processes

* Anexpression can be absolute or relative

* An expression can traverse the treein anumber of
different directions— called axes

= Anexpressioncanincludeavariety of testsinthe
form of functions and predicates
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Axes and Tests

= Axesspecify how thetreeistraversed
* Thereareactualy 13 different axes. For example:
The child axis, the defaullt, looks down the tree one step
The parentaxistooks up the tree one step
The atribute axis allows the attributes of-a-node to be explored
» Functions and predicates can be used to filter nodes
*text() and comment() are examples of functions that would
alfow-only-onekind of node
» paral 7], pardlast()], parg footnote] are examples of predciates
that select the seventh, last, and paragraphs with footnotes
respectively
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HTML Anchors

HTML linking s currently based on URL, URI, and
URN's
itisimportant to know what iswhat
~URE'sandURN'sare UR!
* URl isanabstract concept
URN'swill probably manifest themselvesin new forms
what-we-commenty-put-in-an-href-isabRLE
afragmentidentifieris an-additionto the URL
itisbased on fixed semantics — <A NAME="lit">
XML linking is much more robust than HTML linking
XML linking will require/allow radically new kinds of
applications
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Paths and Pointers

» Pathrinformation-allows alink tobemadetoa
specific location within adocument using
Xpointer

*Xpointer extends the capabilities of URIL-URL,
URN, and fragment identifier

*{nsomeways, Xpointerisashell-for Xpath

« consider thefollowingurl:
hitp:Hwwwiclgixyzxmi#xptr(/mydec/chap[3])
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XLINK

» xlink-is an example of one namespace

= <mbdlink
xmins:xtink=http:
xlink:type ="simple">

* XML does not know about namespaces, therefore
care hasto betaken in using them

* the namespace abbreviations must behardcoded in
thedtd
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The XML Linking Language (XLL)

* XLL provides more linking capability
» smplelinking, like that in html would look as
follows
* <citation xlink:type="simple"
~xlink:href=URL>text</citation>
+—use of the xlink-attributes requires the xlink
namespace
* <roothame
xmins:xlink="http:/Ammw.w3.0org/XML/XIink/0.9">
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XLINK Attributes

thedefinitionof Xlink allows avariety of different link
typesto bedevel oped.
many of these are defined by the show attribute of
xlink; xlink:show may be set to the following values

+ "replace doeswhat we seeon the WWW

* "new" causes anew window to be opened

* "parsed" causes thehrefto be parsed and included
another attribute of xlink is actuate which can teke the
following velues

* "yserindicatesthat traversal isbased on user-action

» "auto" specifies that traversal-should be automatic
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Extended Links

* extended linksinclude links that make use of the locator
element
<mylink-xlink:type="extended">
— <locator xlink:type="locator* xlink href ="url*
= xlink:role="typeof link">
= <locator xtink:type="tocator‘ xlinkhref="url*
— xlink:role="typeof link">
</mylink>
= link-groups-altow-sets of-decumentsto-be linked- together
=—behavier-and-proeessing-of these is undefined
<xlink:group>
— <xlink:documenthref="url"/>
—<xlink:documenthref="ur}"/>
— <xlink:document href="url"/>
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The XML Style Language

* XSL provides more presentation capability
* XSL isarendition language
* it providesan alternative to the CSS asa style sheet
* it makes use of the xminsxsland xminsfo
fo stands for formatting object

thistooks very simitar to the tayout hierarchy
specified for interpress and ODA

the layout root is fo:root

— theroot has one or more fo:page-sequences
=withinthe page sequences are flow elementsfo:flow
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Flow Elements

— the fo:flow elements contain other blocks
— forblock

—forintine-graphic

= fo:display-graphic

— fo:display-rule (a ruling line)
—fo:display-sequence aset of attributes for aset-of blocks
— fo:table

— fo:list-block

=forfist-item-body
—fo:fist-item=label-and-forfist=-item

— fo:simplelink

— fo:page-number
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XSLT

o XSLT provides for the transformation of
documents

*\We can select, match, choose, filter, get-the
valueof, etc.

¢ XSLT hastwo main functions

«anintermediate language for making htmi
documentsfrom XML

~anultimate processor for taking XML documentsto
multipleforms
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XSLT Processors

* Keepinmindthat the XSL processor inie5isnot fully
conforming
o XSLT makesuseof XSL style sheets
+—formalty, the style sheet- would-begir
<xsl:stylesheet xmlnsxsl=hiiplis
xminshtmi= Jnsangd 3
result-ns="html">
... rules...
<Ixd:stylesheet>
= foriebuse
<xsl:stylesheet verson="1.0"
xminsxsl="http:/Aww.w3.org/TR/WD-

* Therulesaretemplaterules
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Style Sheets and Templates

A style sheet ismade up-of aset of templates
* Thetemplate contain instructions on how to processthe
element they match

<xst:temptate match="book">
nformation on how to format book

</xsl:temptate>
A template doesthreethings:

It outputs the literal content of the template element

It-selects content from the input-document-and-outputs it
<xsh:valueof select="relative Xpath"/>

1t applies additional templates
<xst:apply-templates select="relative Xpath"/>

ty-templates provides for recursive handling of the

templates
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AnExample

= Thereareawhole series of structures and tests
available aswell. For example:
<xsl:if select="relative Xpath">
do-something
</xskif>
» Within atemplate, the order of subelements can be
changed, inthiscase processing the paragraphsof a
sectionbeforethetitte:
<xsl:template match="section">
<xsl:apply-templates select="para"/>
<xsl:value-of select="title"7>
</xsi:template>
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XML Tools

There arelots of different XML tools out there.

Two new commercia offeringsthat now incorporate
schema and datatypes are:
LSpy
* TurboXML

To play-with validation-andwellformednessas well-as
XSLT

< 1E5
=xt-by-JamesClark

To code XML programmatically:
* jaxp
+ xerces andxlan
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Turbo XML
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