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Structured information toolkit

"XML's new playmates include stylesheets for display and
transformation, strong methods for linking resources, tools for data
manipulation and querying, error checking and structure enforcement
tools, and a plethora of development environments. As a result of
these applications, XML is assured a long and fruitful career as the
structured information toolkit of choice."

Ray, Learning XML, 2003, s. xi
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DTD eller XSD

 DTD = Document Type Definition
* Henger igjen fra SGML
* Spesielt for enkelt innhold
* Fortsatt i bruk pga eldre lgsninger i systemer

e XSD = XML Schema Definition
e Basert pa XML
» Kraftigere
» Stptter navnerom og datatyper



Gyldig (valid)

XML Schemas express shared vocabularies and allow machines to carry

out rules made by people. They provide a means for defining the
structure, content and semantics of XML documents.

https://www.w3.org/XML/Schema



https://www.w3.org/XML/Schema

XML skjema definerer

* Elementer og attributter i et XML dokument

* Rekkefglgen av elementer

* Hvilke elementer er underordnede elementer

* Antall underordnede elementer

* Om elementer kan vaere tom, eller ma inneholde data
* Datatyper for elementer og attributter

e Standard og faste verdier for elementer og attributter



Prov selv

 Apner XML Copy Editor

* Lag et velformet XML-dokument med opplysningene fra tabellen.
Bruk et attributt til kundenr.

kundenr 123 124

fornavn Ole Kari

etternavn Olsen Hansen
fpdselsdato 17. mai 1970 22. desember 1973
kjgnn Mann Kvinne




Prov selv

* Opprett et XML-schema i XML Copy Editor
* File > New > Velg XML Schema (*.xsd) fra listen
 Lagrer filen uten a endre, som personer.xsd

personer, xml » | books2,xml ¥ | booksZ2.usl ¥ | books2,xsd ¥ | personysd

Mew Document

Choose a document type;

Moodle glossary {*.xml)

Moodle quiz (*.xml)

MewsML 1,2 (%, xml)

OpenLaszlo (*.12x)

OpenLearn document (%, xml)
RELAX MG grammar {*.rng)

RS5 2.0 (*.rss)

TEI document {*, xml)
WordprocessingML document {*.xml)
¥HTML 1.0 Strict document (*,html)
¥LIFF document {*.xlf)

¥ML Schema (*.xsd)

¥ML Topic Map 1.0 (% xtm)

¥ML Topic Map 2.0 (*.xtm)

¥5L stylesheet (*.usl)

Cancel

1 <Zumlversion="1.0"encoding="UTF-8"7=

2 Bl schemaxmins xs="http Mwww w3 .0rg/2001/XMLSchema" elementFormDefault="qualified"=
3 H =xselement-name="rooft">

45 ¢ =xscomplexType=

BE | <xssequence>

& - <xgelement-name="element” type="xs string" minCccurs="0" maxOcours="unbounded"/>
7 [ | <ksiseguences

8 =fs.complexTypes

9 r <fselements
0

1

<fis schermas




Prov selv

e Opprett en XML dokument med fglgende innhold:

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

<root>

<element>En meningslgs dokument.</element>
<element>Men stemmer overens med XSDenl</element>
</root>

* Lagre dokumentet som personer2.xmi



Prov selv

* Koble XSDen til XMLen pa fglgende mate:

* Ha personer2.xml apent og velg XML > Associate > XML Schema...
* Finn frem til personer.xsd

* Resultatet skal ligne dette:

personer, xml » | booksZ,xmil ¥ | booksZ.usl » | books2.xsd ¥ | person.xsd ¥ | *personerzyxml

1 <Zumlversion="1.0"encoding="UTF-8"%?=>

2 =<rootxming xsi="ntp e w3 orgf2001 XMLSchema-instance™

3 ExsinoNamespaceSchemalocation="CiUsers\davmiDropboxNotesiM BIB41400XS Diperson xsd">
4 | =element=En-meningslas dokument <felement=

b | <element=Men-sternmer-overens med-}SDenl</elemeants

B -<froots




Prov selv

[ ] Va I id e r pe rso n e r2 .Xm | ,_': persenerd.xml - XML Copy Editor

XML > Validate > DTD/XML Schema 06 J J@ "y

° E”er F5 personer, xml ¥ | booksZ.xml | booksZ.wsl 3| booksZxsd M | p

e Eller v
e Resultatet vises under XML-dokumentet:

| <

Information

p
| . .
\‘P personer2.xml is valid



XML XSD

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

<root> <xs:schema

<element>En meningslgs dokument.</element> xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
<element>Men stemmer overens med elementFormDefault="qualified">
XSDenl</element> <xs:element name="root">

</root> <xs:complexType>

<xs:sequence>
<xs:element name="element" type="xs:string"
minOccurs="0" maxOccurs="unbounded"/>

|< </xs:sequence>
Information </XS:C0mp|eXType>
'\‘P personer2 xml is valid </xs:e|ement>

</xs:schema>



<?xml version="1.0" encoding="UTF-8"?> Elementer:
<xs:schema

xmlns:xs="http://www.w3.0rg/2001/XMLSchema" * C.OmpIeXType
elementFormDefault="qualified"> * simpleType
<xs:element name="root">

<xs:complexType>
<xs:sequence>
<xs:element name="element" type="xs:string"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>




simpleType

e Kan ikke inneholde andre elementer, kun data.
* Kan heller ikke ha attributter.

Hvilken datatype
innholder
elementet?

Hva heter
elementet?

<xs:element name="element" type="xs:string" minOccurs="0"

maxOccurs="unbo@"/> \

Hvor mange ganger Hvor mange ganger

kan elementet kan elementet

forekomme forekomme
(maksimum)? (minimum)?



simpleType

<xs:element name="element" type="xs:string" minOccurs="0"
maxOccurs="unbounded"/>

<?xml version="1.0" encoding="UTF-8"?> |
<root> «J
</root>

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

<root>

<element>En</element>
<element>meningslgs</element> “J
<element>dokument.</element>

<element>Men stemmer overens med
XSDenl</element>

</root>



Datatyper

* String (Robert De Niro)

* Integer (1236)

e Decimal (67.2)

* Date (AAAA-MM-DD, f.eks.: 1970-05-17)

* Time (TT:MM:SS, f.eks.: 08:30:00)

e dateTime (AAAA-MM-DDTTT:MM:SS, f.eks.: 1970-05-17T08:30:00)

* Flere datatyper: XSD Data
https://www.w3schools.com/xml/schema dtypes string.asp ESEICI

X5D Date
XSD Numeric
XSD Misc

XSD Reference



https://www.w3schools.com/xml/schema_dtypes_string.asp

Prgv selv
* Endre personer.xsd til dette:

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">
<xs:element name="person">
<xs:complexType>
<xs:seguence>
<xs:element name="fdato" type="xs:date" minOccurs="0" maxOccurs="1"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>



Prov selv

* Husk a lagre XSDen

* Endre personer2.xml slik at det er gyldig i forhold til den oppdaterte
XSDen



complexType

* Elementer som inneholder andre elementer. | dette eksempelet:
person

<xs:element name="person">
maxOccurs mangler brukes 1
Caseence, / som standardverdier.
<xs:sequence>
<xs:element name="fornavn" type="xs:string" />
<xs:element name="etternavn" type="xs:string" />
<xs:element name="kjgnn" type="xs:string" />
<xs:element name="fdato" type="xs:date" />
</xs:sequence>

</xs:complexType>
</xs:element>

Hvis minOccurs eller

xs:sequence betyr at underordnede elementer til
person (dvs. fornavn, etternavn og fdato) ma
forekommer i denne rekkelgge hvis de finnes.



Prov selv

* Endre personer.xsd til dette:

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">
<xs:element name="person">
<xs:complexType>
<xs:sequence>
<xs:element name="fornavn" type="xs:string" />
<xs:element name="etternavn" type="xs:string" />
<xs:element name="kjgnn" type="xs:string" />
<xs:element name="fdato" type="xs:date" />
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>



Prov selv

* Husk a lagre XSDen

* Oppdater personer2.xml slik at den er gyldig i forhold til XSDen
* Hva skjer hvis du endrer rekkefglgen av elementene?

* Hva skjer hvis du legger inn 17. mai 1970 som fgdselsdato?

* Hva skjer om du utelater fgdselsdato?
* Hvordan endrer du XSDen slik at fedselsdato er valgfritt?



complexType

e xs:all kan brukes istedenfor xs:sequence for a ha valgfri rekkefglge av
underordnede elementer.

<xs:element name="person">
<xs:complexType>
<xs:all>
<xs:element name="fornavn" type="xs:string" />
<xs:element name="etternavn" type="xs:string" />
<xs:element name="kjgnn" type="xs:string" />
<xs:element name="fdato" type="xs:date" />
</xs:all>
</xs:complexType>
</xs:element>



XSD

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">
<xs:element name="personer">
<xs:complexType>
<xs:seguence>
<xs:element name="person" type="personinfo"
minOccurs="1" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>

<xs:complexType name="personinfo">
<xs:sequence>
<xs:element name="fornavn" type="xs:string" />
<xs:element name="etternavn" type="xs:string" />
<xs:element name="kjgnn" type="xs:string" />

<xs:element name="fdato" type="xs:date" />

</xs:sequence>

</xs:complexType>

</xs:schema>

XML

<personer>

<person>
<fornavn></fornavn>
<etternavn></etternavn>
<kjgnn></kjgnn>
<fdato></fdato>

</person>

<person>
<fornavn></fornavn>

</person>

</personer>



Prov selv

* Oppdater personer.xsd med reglene fra forrige lysark.

* Oppdater personer2.xml med personopplysninger fra dagens fgrste
oppgave (glem kundenr forelgpig). Sjekk at XMLen er gyldig i forhold
til XSDen.



Attributter

<xs:complexType name="personinfo">
<xs:seguence>
<xs:element name="fornavn" type="xs:string" /> Kun for complexType. Legges til
<xs:element name="etternavn" type="xs:string" /> etter xs:sequence (evt. xs:all).
<xs:element name="kjgnn" type="xs:string" />
<xs:element name="fdato" type="xs:date" />
</xs:sequence>
<xs:attribute name="kundenr" type="xs:integer" use="required" />
</xs:complexType>

<personer> Fjern use="required" for
<person kundenr="123"> a gjgre attributtet
<fornavn></fornavn> valgfritt.
<etternavn></etternavn>
<kjgnn></kjpnn>
<fdato></fdato>
</person>

</personer>



Prov selv

* Oppdater XSDen med reglen for attributtet kundenr
* Legg til kundenr i XMLen og valider



Tomme elementer som kun ha attributter

<xs:element name="timezone">
<xs:complexType>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="utcoffsetMinutes" type="xs:integer" />
</xs:complexType>
</xs:element>

<timezone id="Europe/Oslo" utcoffsetMinutes="120"/>



Restrictions

* enumeration kan brukes for a spesifisere en liste av lovlige verdier.

<xs:element name="kjgnn">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="Mann" />
<xs:enumeration value="Kvinne" />
</xs:restriction>
</xs:simpleType>

</xs:element> 3 _
X v

<person> <person>
<fornavn>0Ola</fornavn> <fornavn>Ola</fornavn>
<etternavn>Olsen</etternavn> <etternavn>Olsen</etternavn>
<kjpnn>M</kjgnn> <kjgnn>Mann</kjgnn>
<fdato>1970-05-17</fdato> <fdato>1970-05-17</fdato>

</person> </person>



Restrictions

<xs:complexType name="personinfo">
<xs:sequence>
<xs:element name="fornavn" type="xs:string" />
<xs:element name="etternavn" type="xs:string" />
<xs:element name="kjgnn">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="Kvinne" />
<xs:enumeration value="Mann" />
</xs:restriction>
</xs:simpleType>
</xs:element>

<xs:element name="fdato" type="xs:date" />
</xs:sequence>
<xs:attribute name="kundenr" type="xs:integer" use="required" />
</xs:complexType>



Prov selv

* Legg restriction inn i personer.xsd

* Prgv ulike verdier i kjpnn og valider



Restrictions

* length antall tegn i verdien.

<xs:element name="personnummer" minOccurs="1" maxOccurs="1">

<xs:simpleType>

<xs:restriction base="xs:string">
<xs:length value="12" />
</xs:restriction>
</xs:simpleType>
</xs:element>

X

<person>
<fornavn>0Ola</fornavn>
<etternavn>Olsen</etternavn>
<kjgnn>Mann</kjgnn>
<personnummer>170570</personnummer>
</person>

<person>
<fornavn>0Ola</fornavn>
<etternavn>Olsen</etternavn>
<kjgnn>Mann</kjgnn>
<personnummer>170570171277</personnummer>
</person>



Restrictions

* pattern lovlig regex

<xs:element name="personnummer" minOccurs="1" maxOccurs="1">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="[0-3][0-9][0-1]\d{8}" />
</xs:restriction>
</xs:simpleType>

</xs:element> :

<person>
<fornavn>0Ola</fornavn>
<etternavn>Olsen</etternavn>
<kjpnn>M</kjgnn>
<personnummer>70051771277</personnummer>
</person>



Restrictions

e pattern: lovlig regex

<xs:element name="kjgnn" minOccurs="0" maxOccurs="1">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="Mann|Kvinne" />
</xs:restriction>
</xs:simpleType>
</xs:element>

Flere regex eksempler:
https://www.w3schools.com/xml/schema facets.asp



https://www.w3schools.com/xml/schema_facets.asp

Restrictions

* minLength
* maxLength
* mininclusive

* maxlinclusive



Restrictions ogsa for attributtverdier

<xs:attribute name="kundenr" use="required">
<xs:simpleType>
<xs:restriction base="xs:integer">
<xs:maxlInclusive value="9999" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>

X

<person kundenr="10000"> <person kundenr="12">
<fornavn>0Ola</fornavn> <fornavn>0Ola</fornavn>
<etternavn>Olsen</etternavn> <etternavn>Olsen</etternavn>
<kjgnn>M</kjgnn> <kjgnn>M</kjgnn>

</person> </person>



Prov selv

* Last ned: http://edu.hioa.no/mbib4140/h17/ressurser/xsd/eks-
notat.xsd

* Ta opp XSDen i XML Copy Editor
* Lag et XML-dokument som er gyldig i forhold til XSDen
* Evt. forbedre XSDen

* Eksempelet er fra W3Schools
(https://www.w3schools.com/xml/schema howto.asp)



http://edu.hioa.no/mbib4140/h17/ressurser/xsd/eks-notat.xsd
https://www.w3schools.com/xml/schema_howto.asp

Prov selv

* Last ned: http://edu.hioa.no/mbib4140/h17/ressurser/xsd/eks-
bok.xsd

* Ta opp XSDen i XML Copy Editor
* Lag et XML-dokument som er gyldig i forhold til XSDen
* Evt. forbedre XSDen

* Eksempelet er fra Alexandre Joseph
(https://gist.github.com/jexhson/8011541)



http://edu.hioa.no/mbib4140/h17/ressurser/xsd/eks-bok.xsd
https://gist.github.com/jexhson/8011541

Prov selv

e Last ned: http://edu.hioa.no/mbib4140/h17/ressurser/xml/yr-
kikut.xml

* Ta opp XML-dokumentet i XML Copy Editor

* Lag en XSD som samsvarer med strukturen i XML-dokumentet og
valider dokumentet

* Flytt pa kommentartegnene (dvs <!--) etterhvert som du utvider
XSDen


http://edu.hioa.no/mbib4140/h17/ressurser/xml/yr-kikut.xml

Neste uke

e XQuery og XPath



