XML Schemas

http://www.w3.org/TR/xmlschema-0/ (Primer)
http://www.w3.org/TR/xmlschema-1/ (Structures)
http://www.w3.org/TR/xmlschema-2/ (Datatypes)

Roger L. Costello
TexvoAoyie¢ XML



Schema Validators

« Command Line Only
— XSV by Henry Thompson
« ftp://ftp.cogsci.ed.ac.uk/pub/XSV/XSV12.EXE
* Programmatic API
— xerces by Apache
 http://www.apache.org/xerces-j/index.htmi

— IBM Schema Quality Checker (Note: this tool is only used to check
your schema. It cannot be used to validate an instance document
against a schema.)

 http://www.alphaworks.ibm.com/tech/xmlsqc
— MSXML4.0
* http://www.microsoft.com
* GUI Oriented
— XML Spy
 http://www.xmlspy.com
— Turbo XML
» http://www.extensibility.com



Eicaywyn 30°

* 2TIC ETTOMEVEC 3 DlAPAVEIEC, Ba Yivel pia
TTOAU ypriyopn Kail CUVOTITIKN TTapouaiaon
Twv XML Schemas. O Adyoc gival yia va
YIVEI KOTAVONTA N «OUVOAIKN EIKOVO» TTPIV
ECETAOTOUV Ol AETTTOMEPEIEC KATAOKEUNC
XML Schemas



Ti1 cival Ta XML Schemas?

« Atravtnon: ‘Eva Ae€iAoyio o XML yia tnv
EKPPAON TWV KAVOVWYV TTOU OIETTOUV TA
XML dedopéva



[Tapaodelyua

<location>
<latitude>32.904237</latitude>
<longitude>73.620290</longitude>
<uncertainty units="meters">2</uncertainty>
</location>

Etvon valid?
"o va etvan valid, Tpémel va 1oyvovy o1 eEng mepropicpoi (data business rules):
1. To location wpémnel va amoteleitan amod latitude, axorovBovuevo amd longitude,
akoAovBovuevo amd to mepBmpPlo AaBovg
2. To latitude npémet va elvon dekad1KOG e T petay -90 to +90
3. The longitude mpémnel va eivou dekad1kog pe tiun petacv -180 to +180
4. Tooo yia to latitude 6o kot yia o longitude o ap1OudC TV deKAdIKDOV
ynoeiov tpénel va sivor axpiPog 6
5. H iy tov mepbmpiov AdBovg mpémel va elvarn Evag un apvntikog akEPOLOg
6. H povaoa pétpnonc tov meptbmpiov Adbovg mpénetl va eivon pétpa 11 Téoo

O gpropropol pmopovy va ekPppactovy oto. XML Schemas



Validating Ta dedopEva

<location>
<latitude>32.904237</latitude>
<longitude>73.620290</longitude>
<uncertainty units="meters">2</uncertainty>
</location>

XML Schema ,
validator Ta ogdopcva

etvon ok!
-Ehey&e av 1o latitude eivon petagd -90 and +90 /

-E\eyEe av 10 longitude eivon petalD -180 and +1807|
-E)ley&e av dexadikd ynoia sivar 6 yio lat kot lon

XML Schema



Kupiwc mmarto!

* Twpa tTou €idarte TNV elcaywyn 30", ag
TTEPACOUNE OTIC AETTTOMEPEIEC!



Aoyoc uttapeng Twv XML

Schemas (kai DTDs)

« KaBopiouoc:
— TNG dounc Twv XML gyypapwyv

e «aUTO TO element Trepiexel auta Ta elements, tTou
TTEPIEXOUV aUuTA Ta elements, KATT"

— TOV TUTTO O0£d0oUéVWY KABE element/attribute

* «AUTO TO element TTpETTEI Va €ival AKEPAIOS UE
TIMEC a1T0 0 ew¢ 12,000" (Ta DTDs dev 1a
KATA@PEPVOUV TOOO KOAA O0€ auTO TO POAO)



Kivntpo yvia XML Schemas

« Aegv giyaoTe euxaplotTnuevol ye ta DTDs
— ‘Exouv dia@opeTiki ouvTacn
— 'Exouv 1TEPIOPIOUEVN dUVATOTNTA XEIPIOHMOU TUTTWYV
OedOPEVWIV
 Ta DTDs utmrooTtnpifouv eAGXIOTOUG TUTTOUG DEOONEVWV.

Agev ptTopEic T1.X. va TTeEIC « Q€AW TO <elevation> va eivai
akEpalog JE TIMES attd 0 we 12,000"

« EmOupia yia ouvoAo TUTTWY dedOoPEVWV CUURBATO PE TOUC
QVTIOTOIXOUG TTOU OUVAVTAE OTIC BACEIG

— Ta DTD utrooTnpifouv 10 TUtTOUC dedopEVWY. Ta
XML Schemas utrootnpilouv 44+ TUTTOUG
dedopEVWIV



Highlights Twv XML
Schemas

 Ta XML Schemas atroteAouv onuavTikoTatn BeATiwon Twv DTDs:
— Tlponyuévol TutTol OEdOUEVWIV
e 44+ avti 10
« Auvarotnta dnUIoUPYIag TTPOCWTTIKWY TUTTWYV JedONEVWY

— MNapadeiypa: «AUTOG gival Evag vEog TUTTOG BACIOUEVOG
OoTOV TUTTO string evw Ta cUCTATIKA AuTOoU TOU TUTTOU
TTPETTEI VO akoAouBouv 1o porTif3o : ddd-dddd, 6trou 'd!
QVTIOTOIXEI € Ynoio".

— Exouv v idia ouvrtagn pe ta XML
— AVTIKEIJEVOOTPAPN
* MT1TOopoUV va ETTEKTEIVOUV 1) VA TTEPIOPICOUV £vav TUTTO

— Mmropouv va opicouv oUvoAa, OnA., JTTOPOUV va 0picouV TNV
utTap¢n Twv child elements o€ O'ITOIG§F]'ITOT£ ocipa

— MrtTopouv va opicouv TO TTEPIEXOUEVO CUCTATIKWY Va Eival Jovadiko
OTTWG ETTIONG TN MOVADIKOTNTA OE MIA TTEPIOXN

— MTropouv va opiocouv TTOAAG elements pe 10 id10 Ovopa aAAd
OIAPOPETIKO TTEPIEXOMEVO

— Mrtropouv va opicouv elements xwpic (nil) Trepiexduevo

— MrtTopouv va opiocouv avTikataoTaoiya elements — 1.x., 10 "Book”
element ptropei va avrikataoTtrioel 10"Publication" element. 10



AC apXIooUlE

* Metarpotry Tou BookStore.dtd (etropevn
oeAida) oe ouvracn XML Schema
— ApXIKa Ba kKavoupe pia atrAn, 1-1 petaTtpoTrn,
OnA., Title, Author, Date, ISBN, kai Publisher
0a trepiExouy strings, 0TTwe Kail oto DTD

— 2TadI0KA, Ba petaBaAAoupe To XML Schema
vVa XPNOIYOTIOIEN TTIO OUVATOUC TUTTOUC
OEOONEVWV

11



BookStore.dtd

<!IELEMENT BookStore (Book+)>

<!IELEMENT Book (Title, Author, Date, ISBN, Publisher)>
<I[ELEMENT Title (#PCDATA)>

<IELEMENT Author (#PCDATA)>

<!I[ELEMENT Date (#PCDATA)>

<!IELEMENT ISBN (#PCDATA)>

<!|[ELEMENT Publisher (#PCDATA)>

12



ELEMENT
ATTLIST

#PCDATA

ID
NMTOKEN CDATA

ENTITY

;

AvTo 10 AeEINOY10 TTAPEYOVV TO,

DTDs yw va opicelc To KatvoOvpylo

ocov Ae&A0Y10

BookStore

Author

Book
Title

Publisher ISBN

Date




http://www.w3.0rg/2001/XMLSchema http://www.books.org (targetNamespace)

complexType

BookStore

element

sequence Author

Book

schema

boolean Title

string Publisher ISBN

integer Date

;

AvTo 10 AeEINOY10 TTAPEYOVV TO,
XML Schemas yio va opicelg 1o Katvoppylo
ocov Ae&IAOY10

Mua o1apopd petacd XML Schemas ko DTDs givat 61t to Ae&ihoyio tov XML Schema
oyetiCeton pe éva ovopo (namespace). Avtiotoryo, 1o véo AeEildylo mov opilelc
TPEMEL VO GLOYETIOTEL e £va Ovoua (namespace). Xto DTDs kavéva Aegildyio 6e 44
oyetiCetal pe koo Ovoua (namespace)



<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

</xsd:sequence> (eEnynoeis oty
</xsd:complexType> OVVEYELD.)

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema> 15

BookStore.xsd ..
xsd = Xml-Schema Definition



<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:cclelement ref="Book" minOccurs="1" maxOccurs="unbounded"/> <!ELEMENT BookStore (Book+)>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/><
<xsd:element name="Author" type="xsd:string"/><
<xsd:element name="Date" type="xsd:string"/>+
<xsd:element name="ISBN" type="xsd:string"/>*
<xsd:element name="Publisher" type="xsd:string"/
</xsd:schema>

<IELEMENT Book (Title, Author, Date,
ISBN, Publisher)>

<IELEMENT Title (#°CDATA)>
<IELEMENT Author (#?CDATA)>
<IELEMENT Date (#PCDATA)>
<IELEMENT ISBN (#PCDATA)>
<IELEMENT Publisher (#PCDA1T6A)>

v Yy

vV VYV ¥

A




<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"

targetNamespace="http://www.books.org" OMa o XML Schemas
xmlns="http://www.books.org" &yovv 10 "schema" m¢
elementFormDefault="qualified"> ovotatiko pito

<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema> 17




<?xml version="1.0"?>
<xsd:schema xmlns:xsd=""http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org" \
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:schema>

\Ta elements ka1 ot

TOTO1 OEOOUEVOV
TOV (P GLULOTOLOVVTOL
Y10 TNV KOTOGKELN

- schema

- element

- complexType

- sequence

- string
TPOEPYOVTOL AT TO
http://.../XMLScheme
namespace

18



XMLSchema Namespace

http://www.w3.0rg/2001/XMLSchema

complexType

element

sequence

schema

. boolean
string

integer



<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org" \
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:schema>

> Opilel 011 0L

elements avtod TOV
schema

- BookStore

- Book

- Title

- Author

- Date

- ISBN

- Publisher
Ba avrikovv 610
http://www.books.or
namespace

20




Book Namespace (targetNamespace)

http://www.books.org (targetNamespace)

BookStore
Author
Book

Title
Publisher ISBN

Date

21



<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns=""http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref=""Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:schema>

To default namespace eiva
10 http://www.books.org
7oV givot To
targetNamespace!

B AVTO AVaQEPEL L0

Book element declaration
To Book c¢ mo16
namespace? A@ov dgv
VTAPYEL Namespace
qualifier, avaeépel To
Book element oto default
namespace, OnA. 1o
targetNamespace! Etot,
ot givor po ovopopa
otnv Book element
declaration og avtd

10 schema.

22



<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault=""'qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:schema>

Av16 givon pua evioan
o€ OLa TOL
instance documents wov
VITOKOVV GE OVTO TO
schema:
Ooca elements
YPNOLUOTO0VVTOL OO TO
instance document Kot
opilovtal o€ aVTO TO
schema mpénel va givar
namespace qualified.

23



Ava@epovTac Eva schema oe€
eva XML eyypago

<?xml version="1.0"?7>

<BookStore xmlns ="http://www.books.org" @

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" ;’D

xsi:schemalL.ocation=""http://www.books oxg
BookStore.xsd'>

<Book>
<Title>My Life and Times</Title>
<Author>Paul McCartney</Author>
<Date>July, 1998</Date>
<ISBN>94303-12021-43892</ISBN>
<Publisher>McMillin Publishing</Publisher>
</Book>

</BookStore>

1. Ilpwtov, n xpron pwog default namespace dmAwong, Aéel 6to schema-validator 611 6Aa o
elements 6° a1 TO EYYpOUPO TPOEPYOVTAL OO TO http://www.books.org namespace.

2. Agbtepov, n oniwon schemal ocation Aéel 6to schema-validator 61t to Attp://www.books.org
namespace opileton oto BookStore.xsd (dnA., schemaLocation wepiéyer (evyog TIH®OV).

3. Tpitov, neg oto schema-validator 611 to schemal ocation attribute wov ypnoiponoteitot

npoépyetal amd To XMLSchema-instance namespace. 24



XMLSchema-instance Namespace

http://www.w3.0rg/2001/XMLSchema-instance

schemaLocation
type

noNamespaceSchemalocation

25



Ava@epovTac eva schema og€
eva XML eyypago

v v
schemal ocation="http://www.books.org targetNamespace="http://www.books.org"
BookStore.xsd"\
S
BookStore.xml BookStore.xsd
- ypnowomnoiel elements oo - opiler elements 610
namespace http://www.books.org namespace http://www.books.org

To schema opicer éva véo AeSihoyto. Instance documents ypnoiuomolody to véo Aeghoyo



[TOAANQTTAQ ETTITTEOA EAEYXOU

BookStore.xml BookStore.xsd XMLSchema.xsd
(schema-for-schemas)

Validate (:)“ o xml ém{pa(po Validate 611 to BookStore.xsd givat évo valid
OVHOOVEL HE TOUG KAVOVEG GTO schema £yypa@o, dnA., COUPOVEL LE
BookStore.xsd ;

TOVG KOVOVEG 0TO schema-for-schemas

27



Default 1iun yia minOccurs Kal

maxOccurs

* H default iy} yia minOccurs €ivar "1"
* H default iy yia maxOccurs €ivar "1"

!!!!!!!!

To iduo0! <

<xsd:element ref="Title"/>

28



Qualify XMLSchema,
Default targetNamespace

* 2TO TTPWTO TTOPAdEIYUA, eCeidikeUoaue pnTa (explicitly qualified) 6Aa
Ta elements ammé To XML Schema namespace. To
targetNamespace rjtav 1o default namespace.

http://www.w3.0rg/2001/XMLSchema http://www.books.org (targetNamespace)

complexType

BookStore

element Author

sequence

Book

schema Title

boolean Publisher ISBN

string
Date
integer
29



Default XMLSchema,
Qualify targetNamespace

« EVAAAQGKTIKG (GuOIa), UTTOPOUNE va oXedliacoupe To schema £101
wote To XMLSchema va €ival 1o default namespace.

http://www.w3.0rg/2001/XMLSchema

complexType
element

sequence

schema

boolean

string

integer

http://www.books.org (targetNamespace)

BookStore

Author

Book

Title
Publisher ISBN

Date

30



<?7xml version="1.0"?>

<schema xmlns=""http://www.w3.0rg/2001/XMLSchema' <
targetNamespace="http://www.books.org"
xmlns:bk="http://www.books.org"
elementFormDefault="qualified">
<element name="BookStore">
<complexType>
<sequence>
<element ref="bk:Book" maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
<element name="Book">
<complexType>
<sequence>
<element ref="bk:Title"/>
<element ref="bk:Author"/>
<element ref="bk:Date"/>
<element ref="bk:ISBN"/>
<element ref="bk:Publisher"/>
</sequence>
</complexType>
</element>
<element name="Title" type="string"/>
<element name="Author" type="string"/>
<element name="Date" type="string"/>
<element name="ISBN" type="string"/>
<element name="Publisher" type="string"/>
</schema>

(see example(02)

To
http://.../XMLSchema
etvou to default
namespace.
2VUVETTMC, OEV VTLAPYOLV
namespace
qualifiers ota

- schema

- element

- complexType

- sequence

- string

31



<?xml version="1.0"?>
<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http:// www.books.org"
xmlns:bk=""http:// www.books.org" 4 
elementFormDefault="qualified">
<element name="BookStore">
<complexType>

<sequence>
<element ref="bk:Book' minOccurs="1" maxOccurs="unbounded"/>

</sequence>
</complexType>
</element>
<element name="Book">
<complexType>
<sequence>
<element ref="bk:Title"/>
<element ref="bk:Author"/>
<element ref="bk:Date"/>
<element ref="bk:ISBN"/>
<element ref="bk:Publisher"/>
</sequence>
</complexType>
</element>
<element name="Title" type="string"/>
<element name="Author" type="string"/>
<element name="Date" type="string"/>
<element name="ISBN" type="string"/>
<element name="Publisher" type="string"/>
</schema>

—»E0m avapépovpe

10 Book element.
[Tov givar opropévo
10 Book element?
g mow0
namespace? To
npdOepa bk:
VTOONAMDVEL GE O
namespace oviKel
avtod to element.
To bk: pvBuioctnke
va glval 1o 1010 pe
to targetNamespace

32



"bk:" Ava@Epel TO
targetNamespace

http://www.w3.0rg/2001/XMLSchema

complexType
element

sequence

schema

boolean

string

integer

bk

http://www.books.org (targetNamespace)

BookStore

Author
Book

Title
Publisher ISBN

Date

CLVENMC, 10, bk:Book avapépetal oto Book element oto targetNamespace.

33



Inlining onAwaoeic Elements

e 2TA TTPONYOUEVA TTAPAOEIYHMATA ONAWVAUE Eva
element Kal JETA AVAPEPOPOAOTE O° AUTA TN
ONAwaon. EVOAAOGKTIKA, UTTOPOUME VA EXOUME
inline dnAwaoeic elements

e 2TNV ETTOMEVN OIAPAVEI UTTAPXEI EVAC
EVAAAQKTIKOC (OMOIOC) TPOTTOC avaTTAPACTACONG
TOU schema T1Tou €idape TpIv, XPNOIMOTTOIWVTAG
Iinlined element dnAwaeic

34



<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence> Eyovpe petapépet
<xsd:element name="Book" maxOccurs="unbounded"> OAEC TIC SnAdoelg elements
<xsd:complexType>
<xsd:sequence> , .
<xsd:element name="Title" type="xsd:string"/> ava(’ps’p OHOOTE O& fxursg.
<xsd:element name="Author" type="xsd:string"/> V10 ExEl (Dg, OTOTELEGHOL
<xsd:element name="Date" type="xsd:string"/> ™ Snovpyia mo
<xsd:element name="ISBN" type="xsd:string"/> ocoumay®v schema!
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

inline, onoTE KO OEV

AVTOC 0 TpOTOC oYEd0o100 schema - by inlining everything — ovopdletat ayediacudc Russian Ioll.



<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType
<xsd:sequence>
<xsd:element name="
<xsd:complexType
<xsd:sequence>

k" maxOccurs="unbounded">

e="xsd:string"/>
e="xsd:string"/>
<xsd:element name="Date" type<'xsd:string"/>
<xsd:element name="ISBN" type="xsdxstring"/>
<xsd:element name="Publisher" type="
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

N

Av®Ovouol oot

(example03)
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ETTwvupuol TUTTO!l

* H etTOpevn dlagpavela OgiX Vel eva
EVAAAQKTIKO (OMOIO) schema TTou
XPNOIYOTIOIEI Eva ETTWVUHO complexType
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<?xml version="1.0"7>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Book" type=""BookPupblication'" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:complexType name=""BookPublication'>
<xsd:sequence>
<xsd:element name=""Title" type=""xsd:string"/>
<xsd:element name=""Author" type='"xsd:string"' />
<xsd:element name=""Date" type=""xsd:string"/>
<xsd:element name="ISBN" type="'"xsd:string" />
<xsd:element name=""Publisher" type=""xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:schema>

Named type

(example04)

To mieovékTn o,
OTOUAKPVVOTG TOV
ONADGEWDV TOV
elements

KOl 1] EVOOUATOOT)
TOVG GE £V,

EMAOVLLLO TOTTO

gltvat 0Tl oTdG 0
TOTOC UTOPEL VO
EMOAVOLYPTGULOTON OET
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To mopaxkato® cevapro:

<xsd:element name="A" type="fo0"/>
<xsd:complexType name="foo">
<xsd:sequence>
<xsd:element name="B" .../>
<xsd:element name="C" .../>
</xsd:sequence>
</xsd:complexType>

glval Opovo pe:

<xsd:element name="A">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="B" ...
<xsd:element name="C" ...

</xsd:sequence>
</xsd:complexType>
</xsd:element>

/>
/>

To Element A avagpéper to
complexType foo.

To Element A éyet tov
optoud tov complexType
inlined o1 OMNA®OM TOL
element
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type Attribute n complexType
Child Element, aAAa ox1 kai Ta 2!

 Mia dnAwaon evocg element utropei va £xel
1O attribute type, | €éva complexType child
element, aAAG Oev PUTTOPEI va £XEl KAI T
o]V[e}
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AvakepaAaiwaon onAwaong
Elements (2 TpoTTOI1)

@ <xsd:element name="name" type="type" minOccurs="int" maxOccurs="int"/>

A A A

Evag amhog tomog Evag pn apwntikds  Evac pn apvntiucoc

(my., xsd:string)  axépaiog aKEPOILOC 1
1] T0 OVOHQ £VOG _ "unbounded" ,
complexType 2nu: minOccurs kor maxQOccurs uwopovy va

(n.x. BookPublication) xpnotomoinfody uévo oe tomikég (local)
oniwoeic elements

O

<xsd:element name="name" minOccurs="int" maxOccurs="int">

<xsd:complexType>

</xsd:complexType>
</xsd:element>
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Built-in TutTOI 0€dOUEVWLV

*  Primitive Datatypes * Atomic, built-in

— String ~ "Hello World"

— boolean » {true, false, 1, 0}

— decimal - 7.08

— float ~ 12.56E3, 12, 12560, 0, -0, INF, -INF, NAN
— double ~— 12.56E3, 12, 12560, 0, -0, INF, -INF, NAN
— duration — P1Y2M3DT10H30M12.3S

— dateTime »— _format: CCYY-MM-DDThh:mm:ss

— time »— _format: hh:mm:ss.sss

— date ,— _format: CCYY-MM-DD

— gYearMonth — _format: CCYY-MM

— gYear ,— _format: CCYY

— gMonthDay ,— format: --MM-DD

nu: "T' etvon o dtoymwpirotng date/time
INF = infinity

NAN = not-a-number 42




Built-in TUtTOI 0edOUEVWYV (CUV.)

*  Primitive Datatypes

gDay

* Atomic, built-in

gMonth

vV Vv

hexBinary

base64Binary

v

anyURI

v

QName

NOTATION

v

v

format: ---DD (note the 3 dashes)

format: --MM--
a hex string

a baseb4 string

http://www.xfront.com
a namespace qualified name

a NOTATION from the XML spec
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Built-in TUTTOI O€dONEVWYV (TUV.)

*  Derived types

«  Subtype of primitive datatype

negativelnteger

»
»

long
int

short

\ 4

vV v

byte
nonNegativelnteger

v V

unsignedLong

unsignedint

v

unsignedShort
unsignedByte

v

v vy

positivelnteger

neqgative infinity to -1

-9223372036854775808 to
9223372036854775807

-2147483648 t0 2147483647
-32768 to 32767

-127 to 128

0 to infinity

0 to 18446744073709551615
0 to 4294967295

0 to 65535
0 to 255

1 to infinity

Ynu: Ot axdAiovbot Tomot pmopovv va ypnoporombovv pe attributes (which we will discuss later):

ID, IDREF, IDREFS, NMTOKEN, NMTOKENS, ENTITY, and ENTITIES.
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ANUIOUPYWVTOC VEOUC TUTTOUC

* Evag vEog TUTTOGC OEOOMEVWYV OPICETAI ATTO £VAV UTTAPXWV
(ovoualoupevog "base” type) opiovTacg TIMEG VIO £va N
TTEPICCOTEPA ATTO TA facets Tou base type

* [apadeiypa. O TUTTOC Sstring €xel 6 TTpoaIPeTIKA optional
facets:

— length

— minLength

— maxLength

— pattern

— enumeration

— whitespace (eITPETTTEC TIMEC: preserve, replace, collapse)
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[Tapadelypa dnUIoupyiag vEou
TUTTOU opidovTac TIUEC OTA Facets

<xsd:simpleType name="TelephoneNumber">@
<xsd:restriction base="xsd:string">®
<xsd:length value="8"/>®
<xsd:pattern value="\d{3}-\d{4}"/>®
</xsd:restriction>
</xsd:simpleType>

1. Anuovpyia véov tomov pe to ovoua 'TelephoneNumber'.

2. Elements avtob Tov TOTTOL £Y0VV TIUES String,

3. AAAG T0 unkog tov string mpEmet val eival akpPag 8 yopaxKTpeg Kol

4. 10 string mpémel vo. akoAovBel 1o potifo: ddd-dddd, omov 'd' etvan éva 'digit’.
46



Facets yia integer TUTTO OEOOUEVWV

* O TUTTOC dedopEVWY integer £xel 8 TTPOAIPETIKA facets:
— totalDigits
— pattern
— whitespace
— enumeration
— maxlInclusive
— maxExclusive
— mininclusive
— minExclusive
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[Tapaodeiyua

<xsd:simpleType name= "EarthSurfaceElevation">
<xsd:restriction base="xsd:integer">
<xsd:minInclusive value="-1290"/>
<xsd:maxInclusive value="29035"/>
</xsd:restriction>
</xsd:simpleType>
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[evIKN @Opua dNUIoUPYIaC VEOU TUTTOU
0edoNEVWY opidovTac TIMEC OTA Facets

—n

<xsd:simpleType name= "name">
<xsd:restriction base= "xsd:source'">

—n

<xsd:facet value= "value"/>

<xsd:facet value= "value"/>
</xsd:restriction>
</xsd:simpleType>
— Facets:
- length Sources:
- minlength - string
- maxlength - boolean
- pattern - number
- enumeration - float
- minInclusive - doubl.e
- maxInclusive - duratl.on
- minExclusive - dateTlme
- maxExclusive - time
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[ToAAaTTAG Facets — EvwvovTac
Ta ue "and", n "or"?

<xsd:simpleType name="TelephoneNumber"> | Eva element oniopévo tonovTelephoneNumber

<xsd:restriction base="xsd:string"> [1pénel va elvon string pe length=8 xaz 1o string
<xsd:length value="8"/> [1pénel va axolovBel to potifo: 3 digits, mavia,
<xsd:pattern value="\d{3}-\d{4}"/> 4 digits.

</xsd:restriction>
</xsd:simpleType>

e _n " , ,
<xsd:simpleType name="shape"> Eva element onAwopévo tomov shape
. 1 1 — . 1 " J4 ’ . 4 . r
<xsd:restriction base="xsd:string"> Tpémet va sivon string pe Ty circle, 7
<xsd:enumeration value="circle"/> triangle, 7 square.

<xsd:enumeration value="triangle"/>
<xsd:enumeration value="square"/>
</xsd:restriction>
</xsd:simpleType>

Patterns, enumerations => "or" them together 50
All other facets => "and" them together



Element TTou tTepIEXEl eva User-

Defined Simple Type

ITapdderypo:

<elevation>5240</elevation>

Evac tpomoc dnAmonc tov elevation element:

<xsd:simpleType name="EarthSurfaceElevation'>
<xsd:restriction base="xsd:integer'">
<xsd:minlInclusive value="-1290"/>
<xsd:maxInclusive value="29035"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:element name="elevation" type="EarthSurfaceElevation"/>
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Element TTou tTepIEXEl eva User-
Defined Simple Type (ouv)

Evoag evalaktikoc tpoOmog onimaonc tov elevation:

<xsd:element name="elevation'">
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:minInclusive value="-1290"/>
<xsd:maxInclusive value="29035"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

O opouog simpleType opiletan
inline, avaovoua.

To pelovekTnua avTg TG
[Ipocéyyiong eivan 0TL ALTO TO
simpleType dev umopet va,
enavaypnoporombel amod GALa
elements.

52



AvakepaAaiwaon onAwaong
Elements (3 TpoTTOI1)

@ <xsd:element name="name" type="type" minOccurs="int" maxOccurs="int"/>

<xsd:element name="name" minOccurs="int" maxOccurs="int">
<xsd:complexType>

O

</xsd:complexType>
</xsd:element>

3 <xsd:element name="name" minOccurs="int" maxOccurs="int">
<xsd:simpleType>

<xsd:restriction base="type">

</xsd:restriction>
</xsd:simpleType>
</xsd:element>
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AutwvovTtag $$% xpnoiyotroiwvrac
XML Schemas

A€g1tovpy1kog
KOOTKOG

Kodwag eréyyov
NG OOUNG KOl TOV
TEPLEYOUEVOL
(TOmO1 dEdOUEVMIV)
TOV OE00UEVMV

«o€ &va, TVTTIKO TPOYpOUpa, LEXPL Kot 60% Tov KOOk orataMETal eEAEyyovTas To dedouéva!"

- source unknown
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AutwvovTtag $$% xpnoiyotroiwvrac
XML Schemas (ouv)

A&rtovpykog
KOOTKOG

Kodwag eléyyov
NG OOUNG KOl TOV
TEPLEYOUEVOL
(TOTO1 OEJOUEVMV)
TOV OE00UEVMV

Av 10 dedopéva gtval dounuéva o
XML, xou vapyet schema,

Mmopeic va avabécelg Tov Ereyyo TV
Agdopévav og évav

schema validator.

O kodkag petwveror og kot 60%!!!
MeydAn owovopio $3!
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Regular Expressions

* O TUTTOC 0EdOMEVWYV string €xel Eva facet pe TO
ovoua pattern. H 1iy Tou pattern gival pia
KAVOVIKN €Kppaaon - regular expression.
[MapakATw TTAPATIOEVTAI TTAPAdEIYUATA:

Regular Expression [Hapdoeryua

- Chapter \d - Chapter 1

- Chapter&#x020;\d - Chapter 1

- a*b - b, ab, aab, aaab, ...
- [xyz]b - xb, yb, zb

-a?b - b, ab

- atb - ab, aab, aaab, ...

- [a-c]x - ax, bx, cx
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* Regular Expression

Regular Expressions (ouv.)

a-Cc
-ac

[ac-]

\Dx

X
X
X

A0-9]x

— Chapter\s\d
— (ho){2} there
— (ho\s){2} there

— .abc

— (a|b)+x

* [Mapadeiypa
— ax, bx, cx
— =X, ax, CcX
— ax, Cx, -X

— any non-digit char followed by x

— any non-digit char followed by x

—  Chapter followed by a blank followed by a digit

— hoho there
— ho ho there

— any (one) char followed by abc

— ax, bx, aax, bbx, abx,
bax,...

o7



Regular Expressions (ouv.)

« a{1,3}x e ax, aax, aaax

* a{2,)X « aax, aaax, aaaax,
o \w\s\w

word character (alphanumeric
plus dash) followed by a space
followed by a word character

« A string comprised of

. [a-zA-Z-[OI]]* any lower and upper
case letters, except "O"

and

o\ * The period "." (Without the

backward slash the period 58
mean< "anv character")



Regular Expressions (ouv.)

* \n
e \r
« \t
« \\
o
o \-
e \A
e \?
o« \*
. \+
.\
Y
.\
e )
o\
e\

linefeed

carriage return

tab

The backward slash \

The vertical bar |

The hyphen -

The caret #

The question mark ?

The asterisk *

The plus sign +

The open curly brace {
The close curly brace }
The open paren (

The close paren )

The open square bracket [
The close square bracket |
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[Mapadeiyua R.E.

[1-9]2[0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5]
| | | |

0 to 99 100 to 199 200 to 249 250 to 255

H nopandvo regular expression nepropilel Eva string
Na €yet TypnéEg amo 0 ¢ 255.
... ypnown vy weprypaoen IP address ...
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Derived Types

* MTTOopouUuEe va emTUXOUUE subclassing
complexType opiopwyv. AuTO ovopadeTtal
"derived types”

— derive by extension: eréktaon Tou complexType
UE TTEPICOOTEPA elements

— derive by restriction: dnuioupyia evog TUTTOU TTOU
gival UTTOOUVOAO Tou base type. 2 tpdTroI:
« ETTavarrpoodiopliopos evOcg base type element va dExeTal
TTEPIOPICHEVO EUPOGS TIHWV, N
« ETTavatrpoodiopIionog VoG base type element va dExeTal
EVOA TTEPIOPICUEVO APIONO OTIYMIOTUTTWV.
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<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">
L <xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="BookPublication">
<xsd:complexContent>
[——— <xsd:extension base=""Publicytion" >
<xsd:sequence>
<xsd:element name="ISBNN\ type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:element name="BookStore'">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Book" type=""BookPublication'" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

(see example06)

O

BookPublication gnexteivel
Tov tomo Publication

AnA: Derive by Extension
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<xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Title" Irpe="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Autho1]' type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" fype="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType >
<xsd:complexType name="BookFublication'">
<xsd:complexContent>
<xsd:extension base='""Publication">
<xsd:sequence>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>

</xsd:complexType >

Elements dnAouéva va eivar tomov BookPublication 6a €yovv 5 child elements - Title, Author, Date, ISBN,
ko Publisher. Ta elements tov derived type npoctifevion ota elements Tov base type.
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Publisher

Publication

BookPublication
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Publication

Title
Author
Date

«emektetvel”

BookPublication

ISBN
Publisher
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Derive by Restriction

<xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string" maxQccurs="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name= "SingleAuthorPublication">
<xsd:complexContent>
<xsd:restriction base=""Publication'>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>

Elements tov tomov Single AuthorPublication 8a €yovv 3 child elements - Title, Author, ka1 Date.
[Tpémel va vdpyet akpipog Author element.

Y10V TuTo restriction mpénel va enavarapPdvovtal OAES o1 ONADGELS TOV base type (ektOg 0Tav

o base type €yet element ue minOccurs="0" ko1 0 subtype 0élel va to oBnoet -=2).



AlaypagovTtac Eva element Tou

base type

<xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string" minOccurs="0"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name= "ZeroAuthorPublication">
<xsd:complexContent>
<xsd:restriction base=""Publication'>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>
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OpoAovyia: AnAwaon vs OpIoCUOC

e 2¢ ¢va schema:

— AnAwveig elements kai attributes. 2uoTarika Tou Schema 1ou
dnAwvovrai gival auta TTou avatrapiotavTal oto XML instance

document.

— Opileic cuoTATIKA TTOU XPNOIPJOTToIoUVTal JEoO 0TO schema.
2U0TaTIKA Tou Schema 1Tou opidovrail gival autd TTou dev

avartrapiotavTal oto XML instance document.

omrooeag:
- element declarations
- attribute declarations

oplopotl:

- type (simple, complex) definitions
- attribute group definitions

- model group definitions
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OpoAoyia: Global vs Local

* Global dnAwaoeic element, global opiopoi
TUTTWV:
— Eival dnAwaoeigc element/ opiouoi TUTTWV TTOU
gival aueoca mTaidid Tou <schema>
* Local onAwoaoceic element, local opiopol
TUTTWV :

— Eival dnAwaoeic element/ opiopoi TUTTWY TTOU
evluhakwvovTtal yéoa oe aAAa elements/
TUTTOUC.
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified">

<xsd:complexType name="Publication">« Global type definition

<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string" maxQOccurst="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="BookPublication\>
<xsd:complexContent>
<xsd:extension base="Publication" >
<xsd:sequence>
<xsd:element name="ISBN" type="xsd:s{ring"/>
<xsd:element name="Publisher" type="xs&:string"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="BookStore"> < Global element declaration
<xsd:complexType>
<x4d:sequence>
xsd:element name="Book" type="BookPublicatiot\ megOccu¥s<t"unbounded"/>
</ysd:sequence>
</xsq:complexType>
</xsd:glement>
</xsd:schema>

Local type definition Local element declarations

&
<«

Global type definition
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Global vs Local ... kai 11 £yive?

« Kai T1i eyive av Eva element n TutTOC €ival
global n local. lNpakTika, Ti ocnuaivel?

— Amravtnon: povo global elements/TuTrol
MTTOPOUV Va ava@epOouv (OnA.,
gmavaxpnoipgotroin@ouyv). Etol, av Eva
element/Tutroc eivai local 10TE €ival
OUCIOOTIKA adpaTo OoTO UTTOAOITTO schema (Kal

o€ GAAa schemas).
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Attributes

* Ac doupe pia Ekdoon Tou BookStore DTD
ue attributes. Metd, Ba doupue TTWC
uetappadleral oe XML Schemas
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<!IELEMENT BookStore (Book+)>
<I[ELEMENT Book (Title, Author, Date, ISBN, Publisher)>
<!ATTLIST Book
Category (autobiography | non-fiction | fiction) #fREQUIRED
InStock (true | false) "false"
Reviewer CDATA " ">
<IELEMENT Title (#HPCDATA)>
<!IELEMENT Author (#PCDATA)>
<IELEMENT Date (#PCDATA)>
<!IELEMENT ISBN (#PCDATA)>
<!IELEMENT Publisher (#PCDATA)>

BookStore.dtd
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<xsd:element name="BookStore'">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Book" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
<xsd:attributeGroup ref=""BookAttributes' />
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>

</xsd:element>

<xsd:attributeGroup name=""BookAfttributes''>

<xsd:attribute name=""Category' use='required'>
<xsd:simpleType>

<xsd:restriction base="xsd:string'">

<xsd:enumeration value="autobiography'' />
<xsd:enumeration value=""non-fiction"/>
<xsd:enumeration value="fiction" />
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>

» Category (ay

<xsd:attribute name="InStock" type="xsd:boolean'" default=""false'" />

<xsd:attribute name='""Reviewer" type="xsd:string" default="""/>
</xsd:attributeGroup>

tobiography | non-fiction | fiction) #REQUIRED

InStock (true | false) "false"

vy

Reviewer CDATA " "

(see example(07)
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<xsd:attribute name="Category" use="required">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="autobiography"/>
<xsd:enumeration value="non-fiction"/>
<xsd:enumeration value="fiction"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>

"Instance documents vroypeovvtal va £xovv To Category attribute

(6mwc Omravetar and ™ ypnon "required"). H tyur tov Category mpémet va eivai 1
autobiography, 1 non-fiction, 1 fiction (énw¢ opileton amod Ta

enumeration facets)."

>nu: Ta attributes umopovv va £yovv povo simpleTypes (onA., Ta attributes
dev umopovv va €yovv child elements).
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Avoke@aAdiwon ONAwoNg
Attributes (2 TpoTTOI)

@ <xsd:attribute name="name" type="simple-type" use="how-its-used" default/tixed="value"/>

A | |

xsd:string required To "use" attribute mpémet
xsd:integer optional va, elvon optional otav
xsd:boolean prohibited YPTOLOTTOLETON

default 1 fixed.

@ <xsd:attribute name="name" use="how-its-used" default/fixed="value">
<xsd:simpleType>
<xsd:restriction base="simple-type">
<xsd:facet value="value"/>

</xsd:restriction>
</xsd:simpleType> 76
</xsd:attribute>



use --> XpNOIUOTTOINCE TO HOVO
o€c onAwaoelc Local Attributes

* To "use" attribute €xel vonua yovo og uia
oNAwaon element. lNa TTapadelyua: “for
each Book element, the Category attribute
IS required".

* Otav dnAwvelc va global attribute un
XPNOIJOTTOIEIC TO "use”
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<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>

</xsd:sequence>
<xsd:attribute ref="Category" use="required"/>+

</xsd:complexType>
</xsd:element>

<xsd:attribute name="Category"> *
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="autobiography"/>
<xsd:enumeration value="fiction"/>
<xsd:enumeration value="non-fiction"/>
</xsd:restriction>
</xsd:simpleType>

</xsd:attribute>

Local attribute onAmon).
Xpnowomnoince 1o
"use" attribute.

Global attribute oAmwon. MH
YPMNOLOTON|GELS TO
"use" attribute
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Inlining Attributes

* 2TNV ETTOMEVN OlAPAVEIQ OEIXVETAI AAAOC
Evac TPOTTOC ONAwaonNc attribute - Ta
attributes are inlined peoa otn dNAwWoN Tou
Book
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<xsd:element name="Book" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
<xsd:attribute name=""'"Category' use="required"'>
<xsd:simpleType>
<xsd:restriction base="xsd:string'>
<xsd:enumeration value="autobiography" />
<xsd:enumeration value='""non-fiction"/>
<xsd:enumeration value="fiction"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="1InStock" type="xsd:boolean" default=""1false"/>
<xsd:attribute name="1Reviewer" type="xsd:string" default=""""/>
</xsd:complexType>
</xsd:element>

(see example08)
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2 NUeEIWaeIC via Attributes

* O1dnAwoceic Twv attributes yivovral oto
TEAOC, UETA TIC ONAWOEIC TWV elements.

* [a aftributes gival Tavra OXETIKA UE TO
element aro orroio opiovrai (nested).

_»xsd:element name="foo">
<xsd:complexType>
<xsd:sequence>

"bar ka1 boo sivoi \\ </xsd:sequence>
. : _n n
attributes tov foo" \ <xsd:attribute name="bar" .../>

<xsd:attribute name="boo" .../>
</xsd:complexType>

</xsd:element> 81




Ta attributes

OVIKOVV GTO

element 610 onoio
evBuraxkmvovtor (Book)
AnA, to Book €&yet 3
attributes - Category,
InStock, kou Reviewer.

<xsd:element name="Book">
4 <xsd:complexType>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
<xsd:attribute name="Category" use="required">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="autobiography"/>
<xsd:enumeration value="non-fiction"/>
<xsd:enumeration value="fiction"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="InStock" type="xsd:boolean" default="false"/>
<xsd:attribute name="Reviewer" type="xsd:string" default=""/>
</xsd:complexType>
</xsd:element>

—_n
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Element ye atrAo TTEpIEXOUEVO
Kal Attributes

[Tapdoetypo. Oewpeiote 10 akOA0LOO:

<elevation units="feet'">5440</elevation>

To elevation element £yt 2 mepropiopnoe:
- Eyelr amAo (integer) mepieyouevo
- Exel 1 attribute, to units

ITog SnAadvoupe to elevation? =
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<xsd:element name="elevation">
<xsd:complexType> (1)
<xsd:simpleContent>(2)
<xsd:extension base="xsd:integer">@
<xsd:attribute name="units" type="xsd:string" use="required"/><
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>

N

D)

1. To elevation mepiéyet Eva attribute.
- dpa, wpémel va ypnoponotcovpe <xsd:complexType>
2. Oumg, to elevation dev mepi€yet child elements (yia o omoio
ypnopomotovpe to <complexType>). Avtifeta, to elevation mepiéyetl simpleContent.
3. Enekteivoupe to simpleContent (integer) ...
4. ue éva attribute.
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Avake@aAaiwon onAwonc Elements

1. Element pe amio mepreyopevo - Simple Content.

AnAwvovpe To element ypnoipomoiwvtog Evay built-in Tvmo:

—n —n

<xsd:element name="numStudents" type="xsd:positivelnteger"/>

AnAovovpe To element ypnoonoimviag Evav user-defined simpleType:

—n

<xsd:simpleType name="shapes">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="triangle"/>
<xsd:enumeration value="rectangle"/>
<xsd:enumeration value="square"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:element name="geometry" type="shapes"/>

EvoAlaktikd, propovpe va ypnoiponotcovpie inline simpleType opiouo:

<xsd:element name="geometry">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="triangle"/>
<xsd:enumeration value="rectangle"/>
<xsd:enumeration value="square"/>
</xsd:restriction>
</xsd:simpleType> 85
</xsd:element>




AvakepaAaiwon onAwonc¢ Elements

2.To Element wepiéyer Child Elements

Opilovrtog child elements inline:

<xsd:element name="Person">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="FirstName" type="xsd:string"/>
<xsd:element name="Surname" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

]

EvoAlaktikd, pmopovpe va dnpovpynocovpe évo named complexType Ttov 0moio kot vol Yp1GULOTO|GOVE:

<xsd:complexType name="PersonType">
<xsd:sequence>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="FirstName" type="xsd:string"/>
<xsd:element name="Surname" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType> 86

<xsd:element name="Person" type="PersonType"/>




Avake@aAaiwon onAwonc Elements

3. To Element tegp1éyer évav complexType wov givar enéktacn arliov complexType

<xsd:complexType name="Publication">
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="BookPublication">
<xsd:complexContent>
<xsd:extension base="Publication" >
<xsd:sequence>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="Book" type="BookPublication"/>
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AvakepaAaiwon onAwonc¢ Elements

4. To Element wepiéyel évav complexType mov gival mepropiopdg ariov complexType

<xsd:complexType name="Publication">
<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name= "Single AuthorPublication">
<xsd:complexContent>
<xsd:restriction base="Publication">
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:gYear"/>
</xsd:sequence>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="Catalogue" type="Single AuthorPublication"/>
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AvakepaAaiwon onAwonc¢ Elements

5. To Element wepiéyer amho mepreyopevo - Simple Content kon Attributes

_n

<xsd:element name="apple">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="variety" type="xsd:string" use="required"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>

[Hapaoerypa. <apple variety="Cortland">Large, green, sour</apple>
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complexContent vs
simpleContent

* Me complexContent erekTeiveIC )
replopiCeic complexType

* Me simpleContent €TTeKTEIVEIC I
replopileic simpleType

<xsd:complexType name="..."> <xsd:complexType name="...">
<xsd:complexContent> <xsd:simpleContent>
<extension base="X"> <extension base="Y">
Vs
</extension> </extension>
</xsd:complexContent> </xsd:simpleContent>
</xsd:complexType> </xsd:complexType>

90
X npéner va givan complexType Y npéner va givon simpleType



group Element

* To group element divel T duvaTOTNTA
opadoTToinONG ONAWOEWYV elements.

e 2nM: To group element dev €MITPETTEI TNV
opadoTtToinon dnAwaoewyv attributes!
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<xsd:element name="Book" >
<xsd:complexType>
<xsd:sequence>
<xsd:group ref=""PublicationElements' />
<xsd:element name="ISBN" type="string"/>
<xsd:element name="Reviewer" type="string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="CD" >
<xsd:complexType>
<xsd:sequence>
<xsd:group ref=""PublicationElements' />
<xsd:element name="RecordingStudio" type="string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:group name=""PublicationElements''>
<xsd:sequence>
<xsd:element name=""Title" type="xsd:string"/>
<xsd:element name=""Author" type='"xsd:string" maxQOccurs="unbounded'/>
<xsd:element name=""Date" type=""xsd:string"/>
</xsd:sequence>
</xsd:group>

ITapdderypa ypnong tov <group> element
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2 NUEIWOEIC VIO TO group

* O1 opiouoi Group TTpETTel va gival global

<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>

<xsd:group name="PublicationBlgments">
<xsd:sequence>

mg" minOccurs="0"/>

</xsd:sequence>
</xsd:group>

:string" minOccurs="0" maxOccurs="unbounded"/>

<xsd:element nameZ"ISBJ'I\yﬁ)e:"xsd:string"/>
<xsd:element name="PubliSher" type="xsd:string"/>
</xsd:sequence>

</xsd:complexType>
</xsd:element>

Ag emrpémeTon
inline tov opiouo
group.
[Ipémer va
YPNOLUOTOUGELG
‘Eva ref ko va
opicelg To group
globally.
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Ek@palovTac ETTIAOYEC

DTD: | <!IELEMENT transportation (train | plane | automobile)>

<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0org/2001/XMLSchema"
XML Schema: targetNamespace="http://www.travel.org"
xmlns="http://www.travel.org"
elementFormDefault="qualified">
<xsd:element name="transportation">
<xsd:complexType>
<xsd:choice>
<xsd:element name="train" type="xsd:string"/>
<xsd:element name="plane" type="xsd:string"/>
<xsd:element name="automobile" type="xsd:string"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>
</xsd:schema>

(see examplel0)

>nu: H emAoyn — choice givon exclusive-or, OnA, transportation pumwopet vo, mepiéyet
uovo éva element - train, 1 plane, 1] automobile.
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Exk@palovTac eTTavOAQUPAVOUEVEC ETTIANOYEC

DTD: <IELEMENT binary-string (zero | one)*>

<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.binary.org"
xmlns="http://www.binary.org"
elementFormDefault="qualified">
<xsd:element name="binary-string">
XML Schema: <xsd:complexType>
<xsd:choice minOccurs="0" maxOccurs="unbounded'>
<xsd:element name="zero" type="xsd:unsignedByte" fixed="0"/>
<xsd:element name="one" type="xsd:unsignedByte" fixed="1"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>
</xsd:schema>

(see example 11)

X
1. Eva element pmopet va tidéer - fix tnv tiun tov, pe to fixed attribute.
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fixed/default Tinec Element

* O1av dnAwvelg £va element, ptropeic va
TOoU dwoaoelg pia fixed n default Tiun

— Torteg, oT1o instance document, ytropeic va
agpnoeic To element adeio

<element name="zero" fixed="0"/>
<zero>0</zero>

1 OUOIWG:

<zero/>

<element name="color" default="red" />
<color>red</color>
N OUOLWG:

<color/>
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XPNOIJOTTOIWVTAC <sequence>
Kal <choice>

DTD: | <!IELEMENT life ((work, eat)*, (work | play), sleep)* >

<?xml version="1.0"7>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.life.org"
xmlns="http://www.life.org"
elementFormDefault="qualified">
<xsd:element name="life">
<xsd:complexType>
<xsd:sequence minOccurs="0" maxQOccurs="unbounded">
<xsd:sequence minOccurs="0" maxOccurs="unbounded'>
<xsd:element name="work" type="xsd:string"/>
<xsd:element name="eat" type="xsd:string"/>
XML Schema: </xsd: sequence>
<xsd:choice>
<xsd:element name
<xsd:element name
</xsd:choice>
<xsd:element name="sleep" type
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

—n"

work" type="xsd:string"/>
play" type="xsd:string"/>

—n"

—n

xsd:string"/>




Ek@palovTac OTToladnNTToTe OEIpd
eppavioncg - Any Order

[Tp6PAnua: dnovpyia tov element Book, mov wepiéyel Author, Title, Date, ISBN, ko Publisher,
oe any order (EnW: avtd eival dvoKoro kot doynuo ota DTDs).

<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlIns="http://www.books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Book" maxOccurs="unbounded">
<xsd:complexType>
<xsd:all>
XML Schema: <xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:all>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

(see example 12)

<all> onpaivet 61t 10 Book mpémet va mepiéyet Oha ta child elements, oe onowdfmote & pa.



[1eplopiopol Xpnong Tou <all>

Elements donAwueva peoa oe <all> mrpetrel va
exouv TiuA maxOccurs ion pe "1" (minOccurs
utTopei va givar "0" n "1")

Av evac complexType xpnoiyotrolei <all> kai
ETTEKTEIVEI KATTOIOV AAAO TUTTO, TOTE O TUTTOC
TTATEPAC TTPETTEI VA EXEI ADEIO TTEPIEXOMEVO.
To <all> dev utTopEi va evOuAakwoOEi o€
<sequence>, <choice>, 1 aAAo <all>

Ta mTeplexopeva Tou <all> TrpeTrel va gival atrAd
elements. Aev pytTopei va TreEPIEXEl <sequence>
N <choice> 99



Schema:

Instance
doc (snippet):

DTD: | <!ELEMENT image EMPTY>

Empty Element

<IATTLIST image href CDATA #REQUIRED>

<?xml version="1.0"7>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.photography.org"
xmlns="http://www.photography.org"
elementFormDefault="qualified">
<xsd:element name="gallery">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="image'" maxOccurs="unbounded'>
<xsd:complexType>
<xsd:attribute name="href" type="xsd:anyURI" use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

(see example 13)

<image href="http://www.xfront.com/InSubway.gif"/>
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No targetNamespace
(noNamespaceSchemalocation)

MepIKEC popEC BEAEIC va dnuIoUpYNOEIC Eva schema xwpic va
OUCOXETIOEIC Ta elements e Eva namespace

To targetNamespace attribute cival Eva TTpoaipeTiko attribute Tou
<schema>. ETt01, av ¢ BEA&IC va dNAWOCEIC namespace yia 10
schema oou, un xpnoidotroinoeig 1o targetNamespace attribute.

2 UVETTEIEC I UTTAPENG namespace
— 1. Z1o instance document dev £€€I0IKEVEIC TA elements.

— 2. 210 instance document, avTi va XpnOIUOTIOIEIC
schemal.ocation xpnoiyotroinoe noNamespaceSchemal.ocation.
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" <
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title"/>
<xsd:element ref="Author"/>
<xsd:element ref="Date"/>
<xsd:element ref="ISBN"/>
<xsd:element ref="Publisher"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:schema>

—_n

(see examplel4)

Agv vrdpyet
targetNamespace
attribute, oev vdpyel
default namespace.
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<?xml version="1.0"?>
<BookStore xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation= "BookStore.xsd">
<Book>
<Title>My Life and Times</Title>
<Author>Paul McCartney</Author>
<Date>1998</Date>
<ISBN>1-56592-235-2</ISBN>
<Publisher>McMillin Publishing</Publisher>
</Book>

</BookStore>

(see examplel4)

1. Aev vapyet default ONiwomn namespace. Ondte, kavéva oo T elements dev oyetiCeton e namespace.
2. Agv ypnowomnoteital xsi:schemal.ocation. Avtifeta, ypnoonoleitarl xsi:noNamespaceSchemal.ocation.
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ANUIoUpYwWVTOC AIOTEC

* Mepikec popeEc BEAouue Eva element va
TTEPIEXEI AiOTA TIHWV, TT.X., « TO TTEPIEXOPEVO
Tou Numbers element gival pia AioTta
ApPIOUWVY.

[Tapdoderypa: I'a Eva Eyypa@o mov meplEYeEL po Aotapia, EXOVLE:
<Numbers>12 49 37 99 20 67</Numbers>

[Toc onAwvovpe to element Numbers ...
(1) va mepigyetl po Mota and integers, Kot
(2) KaBe integer va mepropiletarl and 1 oc 99, kai
(3) o cuvolkog aplBuog ot Alota va ivor axpog 6.
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<?xml version="1.0"?>
<LotteryDrawings xmlns="http://www.lottery.org"
xmlns:xs1i="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal.ocation=
"http://www lottery.org
Lottery.xsd">
<Drawing>
<Week>July 1</Week>
<Numbers>21 3 67 8 90 12</Numbers>
</Drawing>
<Drawing>
<Week>July 8</Week>
<Numbers>55 31 4 57 98 22</Numbers>
</Drawing>
<Drawing>
<Week>July 15</Week>
<Numbers>70 77 19 35 44 11</Numbers>
</Drawing>
</LotteryDrawings>

Lottery.xml (see examplel9) 105




<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.lottery.org"
xmlns="http://www lottery.org"
elementFormDefault="qualified">
<xsd:simpleType name=""LotteryNumbers'>
<xsd:list itemType=""xsd:positiveInteger' />
</xsd:simpleType>
<xsd:element name="LotteryDrawings'>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Drawing" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Week" type="xsd:string"/>
<xsd:element name="Numbers" type='"LotteryNumbers'' />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

Lottery.xsd

106



LotteryNumbers --> Need
Stronger Datatyping

 H Aiota o1o TTpOoNnyoupevo schema €ixe 2 TrpoAnuaTa:

— EmréTpewe ota <Numbers> va trepiExouv aubaipeta
uEYAAN AioTa

— O1 apiBuoi otn AioTa PTTOPEI VA €ival OTTOIOOONTTOTE
positivelnteger

« [lpeTTel va:
— Na TTeplopiocoupe 10 YAKOG TNG AioTaG O€ TIPN="6"

— Na treplopiooupe Ta Numbers og maxinclusive
TIHA="99"
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<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.lottery.org"
xmlns="http://www.lottery.org"
elementFormDefault="qualified">
<xsd:simpleType name="OneToNinetyNine">
<xsd:restriction base="xsd:positivelnteger">
<xsd:maxInclusive value="99"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="NumbersList">
<xsd:list itemType="0OneToNinetyNine'/>
</xsd:simpleType>
<xsd:simpleType name="LotteryNumbers'>
<xsd:restriction base=""NumbersList'>
<xsd:length value="6"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:element name="LotteryDrawings">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Drawing" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Week" type="xsd:string"/>
<xsd:element name="Numbers" type=""LotteryNumbers'' />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

Lottery.xsd (see examplel9)
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<xsd:simpleType name="OneToNinetyNine">
<xsd:restriction base="xsd:positivelnteger'">
<xsd:maxInclusive value="99"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="NumbersList">
<xsd:list itemType="OneToNinetyNine"/>
</xsd:simpleType>
<xsd:simpleType name="LotteryNumbers">
<xsd:restriction base="NumbersList">
<xsd:length value="6"/>
</xsd:restriction>
</xsd:simpleType>

O TUTTOC NumbersList eivat pia AMota 6mov o Tomog kéOe avtikeyévov g eivor OneToNinetyNir
O tOmo¢ LotteryNumbers nepropilet tov TOmo NumbersList o punkog 6
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<xsd:simpleType name="OneToNinetyNine">
<xsd:restriction base="
<xsd:maxInclusive value="99"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="NumbersList">
<xsd:list itemType="OneToNinetyNine"/>
</xsd:simpleType>
<xsd:simpleType name="LotteryNumbers">
<xsd:restriction base="NumbersList">
<xsd:length value="6"/>
</xsd:restriction>
</xsd:simpleType>

xsd:positivelnteger">

Evalloktika,

<xsd:simpleType name="LotteryNumbers">
<xsd:restriction>
<xsd:simpleType>

<xsd:list itemType="OneToNinetyNine"/>

</xsd:simpleType>
<xsd:length value="6"/>
</xsd:restriction>
</xsd:simpleType>
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2. NUEIWOEIC VIa ToV TUTTO list

Aev ptropei va €xoupe list atré lists

— OnA., dgv ptTopEiG va dnuioupynoelg va TUTro list atrd dAAo TUTTO list.
Oev UTTOPEIG va dnuIoUpYNOEIS AioTa atmd complexTypes

— OnA., lists epapudlovral poévo o€ simpleTypes
2T0 instance document, TTPETTEI VA SIAXWPICEIG KAOE AVTIKEIMEVO
TNG Aiotag Je white space (blank space, tab, rj carriage return)
Ta yéva facets Tou TUTTOU list givau:

— length: use this to specify the length of the list

— minLength: use this to specify the minimum length of the list

— maxLength: use this to specify the maximum length of the list

— enumeration: use this to specify the values that the list may have

— pattern: use this to specify the values that the list may have
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AvakepaAaiwaon oNAwaong
simpleTypes

1. simpleType wov ypnoponorei built-in base type:

<xsd:simpleType name= "EarthSurfaceElevation">
<xsd:restriction base="xsd:integer">
<xsd:minInclusive value="-1290"/>
<xsd:maxInclusive value="29035"/>
</xsd:restriction>
</xsd:simpleType>

2. simpleType mov ypnowonoel diro simpleType wg base type:

<xsd:simpleType name= "BostonSurfaceElevation">
<xsd:restriction base="EarthSurfaceElevation">
<xsd:minlnclusive value="0"/>
<xsd:maxInclusive value="120"/>
</xsd:restriction>
</xsd:simpleType>
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Summary of Declaring
simpleTypes

3. simpleType mov opilel Tomo list:

<xsd:simpleType name= "LotteryNumbers'>
<xsd:list itemType="OneToNinetyNine"/>
</xsd:simpleType>

where the datatype OneToNinetyNine is declared as:

<xsd:simpleType name= "OneToNinetyNine">
<xsd:restriction base="xsd:nonNegativelnteger'">
<xsd:maxInclusive value="99"/>
</xsd:restriction>
</xsd:simpleType>

4. EvolokTikd, ypnoiporoi®vtog inlined simpleType:

<xsd:simpleType name= "LotteryNumbers'>
<xsd:list>
<xsd:simpleType>
<xsd:restriction base="xsd:nonNegativelnteger">
<xsd:maxInclusive value="99"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:list> 113
</xsd:simpleType>




any Element

« To <any> element emITPETTEI OTOV CUYYPAPEQ
Tou XML eyypa@ou va eTTEKTEIVEI TO £YYPAPO TOU
ue elements mmou dev opilovtal oTo schema.

<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
<xsd:any minQOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

Topa éva XML £yypago pumopel va mepiéyetl kot dAla elements (petd to<Publisher>)
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anyAttribute

* To <anyAttribute> element emmiTpeTTel oTOV
ouyypa@Ea Tou XML eyypapou va ETTEKTEIVEI

TO £yypa@o Tou pe Attributes tmrou dev
opiovTtal 0TO schema.

<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>

nnn

</xsd:sequence>
<xsd:anyAttribute/>
</xsd:complexType>
</xsd:element>
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<?xml version="1.0"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.repository.org"
xmlns="http://www.repository.org"
elementFormDefault="qualified">
<xsd:element name="Reviewer">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Name">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="First" type="xsd:string"/>
<xsd:element name="Last" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:attribute name=""id" type="xsd:ID"/>
</xsd:schema>

SchemaRepository.xsd (see example24)
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<?xml version="1.0"?>
<BookSeller xmlns="http://www.BookRetailers.org"
xmlns:sr="http://www.repository.org"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal ocation=
"http://www.BookRetailers.org
BookSeller.xsd
http://www.repository.org
SchemaRepository.xsd">
<Book sr:id="P.M.">
<Title>My Life and Times</Title>
<Author>Paul McCartney</Author>
<Date>1998</Date>
<ISBN>1-56592-235-2</ISBN>
<Publisher>McM illin Publishing</Publisher>
<Reviewer xmlns="http://www.repository.org">
<Name>
<First>Roger</First>
<Last>Costello</Last>
</Name>
</Reviewer>
</Book>
<Book sr:id="R.B.">
<Title>Illusions: The Adventures of a Reluctant Messiah</Title>
<Author>Richard Bach</Author>
<Date>1977</Date>
<ISBN>0-440-34319-4</ISBN>
<Publisher>Dell Publishing Co.</Publisher>
</Book>
</BookSeller>

BookStore.xml (see example24)
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Version Management

 To schema element £xel Eva TTpoalpeTIKO attribute, 1O
version, TO OTTOI0 JITTOPEI KAVEIC va XpNOIMOTIOINCE! YIA
va KpaTdael TNV €kdoon Tou schema

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www.books.org"
elementFormDefault="qualified"
version="1.0">

</xsd:schema>
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nil TTEPIEXOUEVO

« Mrropeig va dnAwaeig ag Eva schema oTi €va element ytropei va givail nil oto instance
document. Empty mTepiexouevo vs nil:

— Empty: To element pe empty mrepiexduevo TTEpPIOPICETAI VA NV EXEI TTEPIEXOUEVO.
— nil: To instance document element pTTopEi va TTel 0TI OV UTTAPXEI DIOBETIUN TIUNA

BéTovTac 10 attribute - xsi:nil — va icouTtai e 'true’

XML Schema:

XML instance
document:

<xsd:element name="PersonName'">

<xsd:complexType>

<xsd:element name="forename" type="xsd:NMTOKEN"/>
<xsd:element name="middle" type="xsd:NMTOKEN" nillable="true" />

—n

<xsd:element name="surname" type="xsd:NMJIOKEN"/>

</xsd:complexType>
</xsd:element>

<PersonName>
<forename>John</forename>
<middle xsi:nil="true" />
<surname>Doe</surname>
</PersonName>

N

To mepreyodpuevo tov middle
Mmnopel va gitvar T tomov »
NMTOKEN, 1 va unv givat opispevo.



Mixed TTEPIEXOUEVO

2.€ OAa Ta TTapadEiypaTa 1O TTEPIEXOUEVO KABE ATaV €iTE
— OAa elements, 1
— OAa dedopéva

Eva element 1Tou mrepIEXEl ouvOUAONO elements Kai (string) dedopévwv
KaAeital "mixed content".

To Mixed content €xel TTOAEG epapuoyéG. T1.x, N XSLT xpnoiyotrolei mixed

content ouxva og template rules, 11.%.,

<xsl:template match="Book"> , , ,
The title of the book is: Agite 0TL 10O epleyouevo 1ot
<xsl:value-of select="Title/text()"/> Xsl:template element stvot
The author of the book is: , .
<xsl:value-of select="Author/text()"/> GUVBDQGHOQ Stﬂng
</xsl:template> dgoouévav Kal elements.
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Tpooodlopifovrac Mixed Content
oTn ONAwaon evocg Element

* To <complexType> element £xelI eva
TTPOAIPETIKO attribute, To mixed. By
default, mixed="false".

* ['la va Tpoodlopicelc OTI eva element
UTTOPEI va £xel mixed content
xpnoiJotroinoce <complexType
mixed="true">
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<?xml version="1.0"?>
<Letter xmlns="http://www.letter.org"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=
"http://www.letter.org
Letter.xsd">
<Body>
Dear Sirs:
This letter is to inform you that we are
are finding your tool <emp> very </emp> useful.
</Body>
</Letter>

Letter.xml (see example36)
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<?xml version="1.0"7>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.letter.org"
xmlns="http://www.letter.org"
elementFormDefault="qualified">
<xsd:element name="Letter">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Body">
<xsd:complexType mixed="true'>
<xsd:sequence>
<xsd:element name
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

—n _n

emp" type="xsd:string"/>

Letter.xsd (see example36)
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