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& Schema
s Refers to the W3C XML -Schema
s Schemas

» Refers to ene or more industry standards
= schema (lowercase)

= Refers to an information model

# Canbe a DTD or Schema

« May also be 3 relational database schema

g Intetrist: Solthare Lal, Univ of InShedn 2
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DTD and XML Schema

o

s An information modeling syntax
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XML SChema __________________________________________ i i .

= An information modeling syntax in XML
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Structire
2

<element.name="x" type="bcelean’ /> % and y'how have
<glement name="y" type="integer” /> enforceable datatypes

R prometonivare Lake, Ui ofIrchgon

= Schemas can be used to validate a document
in two ways :
= Content Model Validation
#» Checks order and nesting of elements
« Similar to DTD validation
= Data Type Validation

range
« Example: month element is an integer between 1

and 12 » N
= <month>15</manths INVALIDI:
« <month>5</month> VALIDH

-
00K 000
gﬂ.!: tnbzrnet Siftweard tak:, Uil o rehigon
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~

XML Schemas can be parsed and manipulated
programmatically like any other XML document

DTDs cannot

Note: Custom DTD parsers are avaifable, but the ability to parse
& DTD:fs not inhierent in'most XML parsers.

H 28 tnternet Siftivare Lab:, LA ol irishigon
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XML Schemas support a number of datatypes
(int, float, baolean, date, etc.)

DTDs treat all data as strings

Many tools exist for validating documents
against DTDs
Not many tools exist to do so with XML
Schemas
- Tools:emerging
« XML Authority, XML Writer, and sthers

XML Schemas allow open-ended data models
- vocabulary extension and inheritance

DTDs support only a closed model

XML Schemas support attribute groups

DTDs offer only limited attribute group
support

T
HERBRRY ynpoiriot Biftivars Lab:, unic. of midhesn i)
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XML Schemas support namespace integration. -
- Allow the assaociation of individual nodes of a
document with type declarations in a'schema

DTDs allow only one association
- between the- document and the DTD

PRI |ntemet Software Liaky, Ui, of Inshgar 11

XML Schema Features

Rich datatypes

= integer, float, date, time, boolean, ...
User-defined types

Extendable types

= Open, closed or refinable content models
Grouping |

= Namespace support

SERSRER ntainiat Boftwans Lab:, Univ of irishizon 2
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XML Schemas vs. DTDs |

XML Schemas DTDs

Support namespaces rifa
Wiritten i XML syntax rifa
Extensive datatype support Very limited

Full, object-oriented estensibility Extended via string
' ' substitutions

Cpen, ¢losed or refingble Closed-onty
content medels

i
£ ¥ internet Soltware Lake, Uni.of Ingheon 252

In atypical program; up to 60% of the code
is spent checking the datal

BERREY inpaimat Sftivans taby, U of nshesn T4
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If your data is structured as
XML and there is a Schema,
then you can hand the
data-checking task off fo a
Schema Validator.

Thus, your code is reduced
by up to 60%!!

Big $3% savings!

W nternet Software Lat, Uik, ofinghécn

NO!!

s DTDs have

» Widespread use and support

——

FERIREL rbeinet Boftiars Lab:, Wi of iriskizon
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W3C XML Schema

Basic Syntax

Sources

T4
! El Intzinet Suftware Lab:,. Unie. of nizheon 8

XML Schema Part 0: Primer
= David C. Faliside (IBM)
XML Schema Part 1: Structures
= Henry S. Thompson (University of Edinburgh)
» David Beech (Oracle Corp.)
= Murray -Malc'né-y‘ {for Comimerce One) -
= Noah Mendelschn (Lotus Development Corporation)
XML Schema Part 2; Datatypes
+ Paul V. Biron (Kaiser Permanente, for Health Level Seven)
» Ashok Maihotra (IBM)
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s Declarations
= These are used by instance documents

= Types

= Type can be ANY

= Definitions
= Type definitions

& 33 internet Software Lake, Ui, of Inghecn 1

Element Types

s Simple Types
= No element children
» No attributes

a Complex Types
= Allow element children
= Attributes allowed

£ & ntzrnet Siftivars Lab., Ui of rizheon 2c
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Anonymous vs. Named Types

& Anonymous Types
= Used within one element only
« Have no name, so they cannct be referenced
= inline declarations-
= Named Types
« Have a name
« Can be referenced and used in other parts of the
schema
» User-defined types
» out-of-line declarations

9000
E' ¥ ntemet Software Laby, Ui of Inghecn 21

Named Type Example

15 equivalent to

113 Iribzmet Boftivare Lab,. Unke. of Irishesn 22
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C Oﬂ St{a § nt ................................................................................

& An element can have

= But not Both!

N
]

& For elements:

= The default value of minOc¢curs is 1
= unbounded is used to indicate that there is no
maximum number of occurrences.
& There is no default value for maxQccurs
e T when minCecurs is Q or 1
« eguals minOccurs when minQOceurs is anything other
than G or 1

= If no maxQceurs, then it is equal to minOccurs
« If no minQccurs, then the element must appears
exactly once

L Y T rd
“-ug"' Inbzrmet Software Lab:, Uaie of trxheon 24
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» Ause attribute is used in an attribute declaration
to indicate whether the attribute's value is
required or optional

= If optional, whether the attribute’s value is fixed
or whiether there is a default value can.also be:
specified

= An attribute, value, provides any value that'is
called for

BURSREY jrpaimat Suftians Lab:, LA ol Irizhesn
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Content Types

s emptly

& elementOnly
s textOnly

s mixed

g?"“
it ¥ dntermet Software Lake, Uk, of Ineheci 27

Empty Type

XML

&fl"
: L irtsinet Sufteans Labs, Lok ol nithizen 28
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Schema:

<sgguence> vs. <all>

L A—
BIAPREL (oo mat Siftiare Ldb: o L el sk bieon
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XML Document

<?xail vefsion="1.0" enceding="UTF-8"?>

<person xminsixsi="hittp:/Avww. w3.org/ 1899/ XMLSchema-instance
xsi-noNamespaseSchemal.ocation="person. xsd'>
<narmeg>Gildong Hong</ameg>
<h9'bbyéreading:<lhobby-_>
<fpersan>

A ]
: !i tntemet Software Laky, Uhiv. iof Inghecn )

Equivalent DTD

<IELEMENT person (name, age?, hobby+)>
<IELEMENT name (#PCDATA)>
<|[ELEMENT name (#PCDATA)>
<IELEMENT name (#PCDATA}>

L e—
SERREN rtermet Sftivare Lab:, Lo oF riskizon 3% -
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<?xmil version="1,0" encoding="UTF-8"7>

<schema>
<glement name="person”>
<complexType>
<element ref="name" />
<element ref="age’ minOccurs='0" maxQceurs="17>

<element ref="hobby" minOecurs="1" maxOccurs="unboynded'/>

«leomplexType>
</element>

<element name="name" type="string" />

sglement narme="age’ type="integer" /5

<element name="tiobby" type="string" />
</schema> ”

HRBEE intermet Software Lake, Univoaf Inshgci

P
Y

Simple (Built-In) Types (1)

s All built-in types are SimpleTypes

string *hello”
boclean  true, false, 1, .0
float 1.34 (single precision)
double 1,343 {double precision)
decimal 0, -12.3, 1000 '
timelnstant  2001-02-08T13:20:00.000
timeDuration (1 year, 2 months, 3-days, ...}

recurringinstant  {Feb:25, every year)
binary 01081000
uri-reference  hitp:www.w3.org
XML 1.0 attribute types (1D, IDREF., ENTITY, NOTATION,
T

BRI jniziniet Sufteears Lab:, Utk of Initkigon
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Name bill To (XML 1.0 Name)
Qname  Address (Namespace qualified name)
NCName  Address (@name without prefix)
integer, negative-integer, ... 123, -123
long, int,shott, byte  500303030,.50000, -1, 123
unsigned-long, unsigned-int, ... 0,0
datée  2001-02-08

time  13:20:00

by
&3]

= Creating new datatypes from an existing
datatype (called the “base” type)

s specifying values for one or more of the
optional facets for that type

" imtemel Fofteare Lab:, Wni ol niheon
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Specifying Facet Values

<simpleType name="name" base="source">
-<facet value="valug" /> /
<facet value="vafue” 1>

<fsimpleType>

= Creating a new datatype called TelephoneNumber
& Elements:of this type.can hold string vales
& String length:must be exactly 8 characters long
= String must follow the pattern: ddd-dddd
‘= ‘d’ represents-a digit
= The regular expression makes the length facet
redundant '

BURSREY jrpzimat maftiiare Laby, LAl iof risbison 29
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Example of the Enumeration Facet

Derived Types

BERPREL ntimat Boftuiars Lab, LAl of rishigon
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Guidelines for implementing
Dublin Core in XML

UKOLN
University of Bath

At

s Guidelines for implementing Dublin Core in
XML

= hitpAeww: ukoln.ac. uk/metadata/dornifdo-xmi-guidelines/

s Example Dublin Core XML Schemss

v hitpiAeww. ukoln zc. ukimetadata/domifdoxmiexampls htmi

HRSREL npeinet Sifteiare Lab:, Uik of Iriztison 42




64 / BUARBEBERE H218E

Recommendation 1

= Implementors should base their XML
applications on XML Schemas rather than
XML DTDs

Recommendation2 =~

O

= Implementors should use XML Namespaces
to uniguely identify DC elements, element
refinements and encoding schemes

= XML Namespaces
« dc="http:/fpurl.orgidc/elements/t .1/
= doterms="http:#/pur.org/dcfterms*
= dexmi="http:/#purl.org/deixmir

fod
L tntzinet Biftivare taby . Wil ol irixhiEon
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s Implementors should encode properties as
XML elements and values as the content of
those elements

<dg:title>Dublin Core in XML</dc title>
rather than

<dgc:title: value="Dublin: Core in XML" />

] ﬁi B intermet Soltware Laky, Ui of Inshéca 45

Recommendation 4

= The property names forthe 15 DC elements
should be all lower-case

<de:title>Dublin Core. in XML.</dc:title>
rather than

<de:Title>Dublin Core in XML</dc: Title>

HRBREL jrrsinet Boftiars bab:, riv.of ridheon 45"
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by repeating the XML element for that
property

<dc:title>First title</dc:title>
<dc:title>Second title</do:title>

STl
BB ntemet Software Late, Ui of Inghecn e

& Element refinements should be treated in the
same way as other properties

<dcterms:available>2002-06</dcterms:available>
rather than

<dc:date refinement="available">2002-06</dc:date>

or

=

<dc:date> . o o
<dcterms:available> 2002-06 </dcterms:available>

<{dc date>

HASREL rpaimet Sftware Lab:, Lol ol tridhesn 48
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Recommendation 7 |

a Encoding schemes should be implemented
using the 'xsi:type’ attribute of the XML
element for the property

<dc:identifier xsi:type="dcterms:URI">
http:/iwww.ukoln.ac.uk/
</dc:identifier>

BT oot somtware Lake;, Univ. of Incheci 43

s Element refinements and encoding schemes
should use the names specified in the DC.
Qualifiers recommendation

<dcterms:isPartOf xsi:type="dcterms:URI">
http #Awww.bbe:co:uk/
</determs:isPartOf>

<dcterms:temporal xsi:type="dcterms:Period">

</dcterms:temporal>

PERBRRL: Yrtaimet Softiware Lab . Wnid. of nstigon ]
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Recommendatond =

= Where the language of the value is indicated,
it should be encoded using the "xml:lang’
attribute. _

<dc:subject xml:lang="en">seafood</dc:subject>
<dc:subject xml:lang="fr">fruits de mer</dc:subject>

i
ER383Y |ntemet Sohtware Laky,, Ui ot inghec 51

Example DGRecod

A Intsimet Sufteane Lab:, LaN. el risheon B
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<closing>
Thank You!!!

</closing>

<email>jschae@incheon,ac. kr</email>






