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Organisation

A Heute verbindliche Anmeldung mit Unterschrift

A Arbeitsberichte der Projektarbeit bilden Grundlage fiir
Bewertung
A Gesamtnote: 70% Klausur, 30% Projektarbeit

A Heute keine Sprechstunde
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Zu lhren Fragen in Kirze

A Whitespace
A insignificant white -space vs. significant white -space

v v

zwischen Elementen Mixed Content oder PCDATA

A Generell: Whitespace beriicksichtigen fur den Fall, dass
ohne DTD oder Schema geparst wird

< xs:.complexType n a me sofnelType

Def aul falseiist A
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Heutige Vorlesung

letzte Woche
X XML-Syntax
X' Namensraume

Heute
A Definition von XML -Sprachen

A DTDs und XML -Schema anhand eines
einheitlichen Beispiels

Nachster Termin
A XML-Schema im Detalil
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Sprachfamilie

e
I_ -
SOAP ||WSDL =
S || O
>
XLink KML- XHTML| |RDF XPath
Schema
XMI XML Namespaces
UML Extensible Markup Language Text
DTD
MOF
XML Infoset Unicode

Quelle:http://www.jeckle.de/images/xml/languageFamily.qgif
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Motivation

oder so?
< book>
< title>My Life and Times</  title>
< authors > T SO?
< author> <Title>My Life and Times</Title>
< first >Paul</ first > <Author>Paul McCartney</Author>
< last >McCartney</ last> <Date>July, 1998</Date>
</ author> <ISBN>94303 -12021 -43892</ISBN>
</ authors > <Publisher>McMillinPublishing</Publisher>
< date> </Book>
<year>1998</ year>

< month >July</ month >
</ date>
<isbn>94303 -12021 -43892</ isbn>

< publisher>McMillin
Publishing</ publisher>
</ book>

E einheitliches Format notig
E

Format sollte durch XML -
Prozessor validierbar sein
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Spezifische Formate

A prinzipieller Aufbau

von Dokumenten <Boqk> .

Welche <Title> PCDATA </Title>

Elemente/Attribute <Author>  PCDATA

durfen wo verwendet <Al

werden? <Date> PCDATA </Date>
. <ISBN> PCDATA </ISBN>
A Datentypen der <Publisher> PCDATA

Inhalte - Welche </Publisher>

Inhalte sind erlaubt? </Book>

A konkrete Inhalte werden nicht beschrieben
E Klasse von erlaubten XML -Dokumenten

A auch Dokument -Typ», XML -Sprache <, Anwendung
von XML . oder ContentModelle genannt
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Dokument -Typ

Klasse von erlaubten
XML-Dokumenten
= XML -Sprache
= Content Modell

[ Klafse ] [Dokument—Typ ]
-
. ) . R
TR D R
Objekt ] XML-Dokument ]

A Dokument -Typ kann mit einer DTD, einem XML -
Schema oder ahnlichen Formalismen definiert
werden.
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o . Freie Universitat (/L
Wie sieht eine DTD hierfiir aus? e R
<BookStore>
<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>

A BookStore soll mindestens ein Buch enthalten.
A ISBN optional
A alle anderen Kind -Elemente obligatorisch
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Die DTD fir das Beispiel - -Dokument

<IELEMENT BookStore (Book+)>
<IEL '.MENT Witle, Author, Date, ISBN?, Publisher)>

<!ELEM-!_ENT Author shnelt einer

<!ELEMENT Date (% reqgularen

<IELEMEI\IT ISBN (#PCl Grammatik
ubllsher (ARCDATA)>

<IELEM ENT

S\ \

<'ELEI\/IENT Name Content Modell >

R Element - Deklaratlon
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Java - XMLExamples/BookTest /Bookstore.dtd - Eclipse SDK

ile Edit Source MNavigate Search Project Run Window Help

[~ | l3s-0-%-|EHFG- By |@ |8 [/ - -B&- -

ﬁ |3y Java

[% Package Explor 52

RER=S

[ T=F ¥MLExamples
El[E? BookTest
----- @ BookStore. dtd
----- |X| BookStorez, xml
----- |X| BookStoreTest, xml

'Eg Hierarchﬂ = 5| K@ BookStore.dkd 3

< !ELEMENT
< !ELEMENT
< !ELEMENT
< !ELEMENT
< !ELEMENT
< !ELEMENT

|X| BookStoreTest, xmil \I D BookStorez . xml 1 2

Book3tore
Book

[Book+) =
(Title, Author,
Title (H#PCDATL) >
Luthor [(#PCDALTL) >
Date (HPCDATL) >
ISEN (H#PCDATAL) >

< !ELEMENT

Publisher

{#PCDATA) >

Date,

ISEN?,

Fublisher) »

K@ Task List 3 = O
ik = "| e

Find: I

koAl

== GolfCountryClub

----- || GolfCountryClub. xml
----- || GolfCountryClub, xsd
E-[= Invaoice

----- @ Irvnoice, dkd

----- |X| Imvoice, xml

~[= PhoneBanking

----- |X| PhoneBanking.wsdl

i

----- |¥| PhoneBanking.:sd
== PublicationCatalogue
----- || Catalogue,xml

----- |X| Catalogue.xsd
== Space‘Warizame
Commandsheet. xml

=l

Resultsheet, xml

=l

Spaceiarizame, wsdl

=l

|¥| SpaceMvarGame.xsd

readme. html

ki

f —
0= outling 52 =0

] laz @ E ™

= @ BookStore.did

EI@ BookStore

. #’j Bk,
-] Boak

] Title

= =l author

----- @ Drake

) 15BN
] Publisher

[ #pcpaTa)
El-[8] author
[ rercpata)
El-[8] Date
B epcoaTa)
=[] 1560
[ epcpaTa)
=-[8] Publisher

[ (#PCDATA)

1 =
(2 Problems &2 i Ja'-.-'au:ln:u:] @ Declaratiun\l = F'ru:upertiesw

s J
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Datentypen fur Element ' -Inhalte

verschiedene Datentypen:
1.. Element:: Element mit speziellen Symbolen + * | ?

2.. #PCDATA " : unstrukturierter Inhalt ohne reservierte
Symbole < und &.

<IELEMENT Title (#PCDATA)>

2.. EMPTY : leerer Inhalt, Element kann aber Attribute
haben

<IELEMENT br EMPTY> C <br/>

3.. ANY': beliebiger Inhalt (strukturiert, unstrukturiert,
gemischt oder leer)

<IELEMENT title ANY>

Datentypen wie INTEGER oder FLLOAT 'stehen nicht/zur
Verfligung:.
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Deklaration von  BookStore

<IELEMENT BookStore (Book+) P

........ <BookStore>
................................................................. <BOOk>é</B‘)O

" <Book>é</ Boo
</BookStore>
A + bezeichnet n Wiederholungen mit n > 0.
A * bezeichnet n Wiederholungen mit n O 0.

A BookStore hat mindestens ein Kind -Element Book

A AuRer Book darf BookStore keine anderen Kind -
Elemente haben.
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& Java - ¥MLExamples,/BookTest/BookStoreTest.xml - Eclipse SDK

File Edit Source Mavigate Search Projeck Bun @ML Window Help

Jfﬁ'[‘ﬁ'] JPJ%'Q‘%'J@&?@'J@EQJ@JEJ e A== ™ ﬁg}’]ava

A e
£:] Package Explor &3 ‘Eg Hierarchﬂ =0 i readme (,l Irvvoice, =il r@ Bookstore, dtd (,l *BookStoreTest, xml 23 =B @ Task List &4 =B
| = <}==“.l>| 5 P=F el wersion="1.0" encoding="LITF-3" G s ,| A I
: |4 DOCTYPE BookStore SYSTEM "BookSkare. dtd”
=l 1 HMLExamples B [e] BookStore Fd: [ koAl )
== BookTest
..... [0] Bookstore.dtd (] Book [ Uncategarized
[2] Book

----- |X| BookStareTest.xml
= GolfCounkryClub

----- |X| GolfCountryClub, xml
----- |X| GolfCountryClub, xsd
E-[= Invoice

----- [0 Irwaice.dtd

----- |X| Irvoice.xml

== PhaoneBanking

----- |¥| PhoneBanking. wsdl
----- |¥| PhoneBanking.xsd
== PublicationCatalague

----- |X| Zatalogue.xml

..... ¥ catalogue.xsd KEE Cutling £3 =
= SpacewWarGame -
----- |%] Cammandsheet.xml « H

----- |¥X] Resultsheet,xml ?"'"?=? s
..... ] SpacewarGame.wsdl 4 DOCTYPE:Boakstare
----- |%| SpaceWwarGane,xsd EIIE BookStore
----- readme, html =-[e] Book
o [E] Tite

Design | Source |

ﬂg_ Problems (@ Javadac (@ Declaration (E Propetties &3 E 3¢ o Eq
L
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Rekursive  Deklarationen

<IELEMENT BookStore [l(Book, BookStore))p

A Bookstore besteht aus genau einer der folg.
Alternativen:

A genau ein Kind -Element Book
A zwei Kind -Elemente: Book und BookStore

A | bezeichnet Auswahl : genau eine der beiden
Alternativen

A, bezeichnet Sequenz von Elementen.

A Beachte : Rekursive Deklaration nicht aquivalent
zur vorherigen, iterativen Definition!
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Rekursive vs.iterative Deklaration %

<BookStore>
<Book=>e</ Book>pggygkStore mit 3 Biichern
<Book>é</ Book>.
<Book>é</Blook> T

</BookStore>

<BookStore>

- A . .
[<Book>é</ #ooks—.BookStore mit 3 Biichern
</BookStore>

/BookStore>

"</BookStore>

<!ELEMENT|BookStore “B(;okl(‘Sook, ||BookStore SI5>

AG Netzbasierte Informationssysteme http://www.ag -nbi.de
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Die DTD fir das Beispiel - -Dokument

VERSTIE>

<IELEMENT BookStore (Book+)>

<I[ELEMENT Book (Title, Author, Date, ISBN?, Publisher)>

<IELEMENT Title (#PCDATA)>
<IELEMENT Author (#PCDATA)>
<IELEMENT Date (#PCDATA)>
<IELEMENT ISBN (#PCDATA)>
<IELEMENT Publisher (#PCDATA)>
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Deklaration von ' Book

<I[ELEMENT Book (Title, Author, Date, ISBN?, Publisher)>

A Title, Author, Date, ISBN und <Book>
Publisher (in dieser <Title>é</Titleg>
Reihenfolge) Kind -Elemente <Author>é</Autho

<Date>é</ Dat e>k

,Von Book. <] SBN>é</ | SBN>

A auRer diesen keine anderen <Publisher>é</ Pu
Kind - Elemente </Book>

A 2 bedeutet optional
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Java - XMLExamples;/BookTest /BookStoreTest.xml - Eclipse SDK

le  Edit

=

ot
|

e B0 | EE G-

Source  Mawvigate Search  Project

Bum  #ML  Window

Help

|&c 5|9 |3 |

- 5 Y . .

ﬁ 3}1 Java

[% Package Explor 532

'Eg Hierarchﬂ = E\ K@ BookStore, dtd

(.L BookStoreTest.xml &3

| BB oY

[ T=F ¥MLExamples

EIIE? BiookTest

----- @ BookSkore, dtd

----- |X| BookSkoreTest, xml
= GolfCountryClub

----- |X| @olFCauntryChab, xml
----- || GolfCountryClub, xsd
El-= Invoice

----- @ Invoice,dtd

----- |X| Imvoice, xml

El-[= PhoneBanking

----- |X| PhoneBanking.wsdl
----- |X| PhoneBanking.xsd
-2 PublicationCatalogue

----- || Catalogue.xml

----- |X| Zatalogue.xsd
El-[= Space'WarGame

----- |X| CommandSheet, xml
----- |X| Resultshest,xml

----- |X| SpacetvarGame,wsdl
----- |X| SpacetvarGame,xsd
----- readme, bkl

P2 xml
l# DOCTYPE
B B EBookstore

(€] Title
[2] aAuthor

[e] Date

wersion="1,0" encoding="JTF-3"
BookStore SYSTEM "BookStore, dbd"
(Book+)

My Life and Times
Paul MoCarkney
July, 1995

94303-12021-43592 I

FACEM A PUBTSRing

.
[E] Task List 3

= 0
f"@'ﬁs—:'|i‘v

Fird: I koAl

£ { o |

0= outline 532 m
o o 7

e
--|&f DOCTYPE:Baokstore

=-[e] BookStare

(] Book i Title, Author, Dake, ISEN?, Publisher) E‘@ Book
] Title
- [e] Authar
. ..... IE Dake
(&l 13BN
“~-Te] Publisher
-[&] Book
Design Sl:uurl:e|
ﬂ:L Problems lf'@ Javadoc (@ Declaration (El Properties &3 B 53¢ v~ O
L

= [g] BookStare



Java - XMLExamples/BookTest /BooksStoreTest.xml - Eclipse SDK

ile  Edit

Source  Mawvigate Search  Project

Run  #ML window  Help

| rl-0-@- | BHe- | s |0 |3 |

%" ?f Java

{% Package Explor 532

'Eg Hierarchﬂ = EP K@ BookStore, dtd

=R

[«

= = ¥MLExamples

= BookTest

----- [0] Bookstore. did
----- |X| BookStoreTest, xml

= GolfCountryClub

----- [¥] GolfCauntryClub, <l
----- [¥] GolfCountryClub, xsd

= Invoice

----- 0] Invaice.dtd
----- [ Invoice.xml

“[== PhoneBanking

----- [X] PhoneBanking. wsdl
----- |¥| PhoneBanking. xsd

“[= Publicationatalogue

----- |¥] Catalogue.xml
----- |¥] Catalogue.xsd

[ Space'WarGame

----- |¥] Commandshest.xml
----- |%] Resulkshest,=ml

----- |X| SpacetwariGame, wsdl
----- |X| Spaceivarzame,xsd
readme. bkl

=T xml
|4 DOCTYPE
[ [g] BookStore
= [g] Boak
(] Title
[2] Author
[e] Date

(lﬂ BookStareTest.xml &3

wersion="1.0" encoding="JTF-3"
Bookstore SYSTEM "Bookstore, dkd”
(Book+)

(Title, Author, Date, ISBM?, Publisher)
My Life and Times

Paul McCarbney

July, 1995

04303-12021-43892

(B TaskList 53 — O
TR E-| e

Find: I FoAl

o |

------ [# DOCTYPE:Bookstore

|e| Publisher MI?MiIIin Publishing . =-[€] BookStore
i Title, Author, Date, ISEM?, Publisher) E‘E‘ Eook
(] Title Beginning =ML - €] Title
(€] Author Dravid Hunter, Andrew Watk, 1eff Rafter, Jon _____ [€] Authar
[€] Date September 24, 2004 o [€] Date
[e] Publisher irox - [E] 15BN
----- (] Publisher
=[] Book
----- (€] Title
----- [e] Author
----- [e] Date
----- (2] Publisher
Design ] Source |
ﬂ:_z_u, Froblems (@ Javadoc (@; Dreclar ation (El Properties &3 = }—:i} s > O
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Die DTD fiir das Beispiel - -Dokument

T

<IELEMENT BookStore (Book+)>

<I[ELEMENT Book (Title, Author, Date, ISBN?, Publisher)>

<IELEMENT Title (#PCDATA)>

<IELEMENT Author (#PCDATA)>

<IELEMENT Date (#PCDATA)>
<IELEMENT ISBN (#PCDATA)>
<IELEMENT Publisher (#PCDATA)>

AG Netzbasierte Informationssysteme http://www.ag -nbi.de 23



4
7 /)

TSIy
‘//\\
) s
1 1E Z
= %
s

Freie Universitat i;..-.,g.‘ J Berlin
&

Deklaration von 1 Title etc. e

&
VERSTL

<IELEMENT Title (#PCDATA)>
<IELEMENT Author (#PCDATA)>
<IELEMENT Date (#PCDATA)>
<IELEMENT ISBN (#PCDATA)>
<IELEMENT Publisher (#PCDATA)>

<Title>My Life and Times</Title>

. | <Author>Paul McCartney</Author>

‘4 <Date>July, 1998</Date>

<ISBN>94303 -12021 -43892</ISBN>
<Publisher>McMillin Publishing</Publisher>
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Java - XMLExamples;/BookTest /BookStoreTest.xml - Eclipse SDK

le  Edit

ot
|

-

=

Source  Mawvigate Search  Project

Bum  #ML  Window  Help

| rl#-0-Q- | BEHEG- @S+ |[0 |8 |- -L&- -

ﬁf 3}1 Java

[% Package Explor 532

= R
?g Hierarchﬂ B @ BookStore, dtd (i BookStoreTest,xml &3

RER RO

E =

“MLExamples

EIIE? BiookTest

----- [0] Bookstore, did
----- |X| BookStoreTest. xml

= GolfCountryClub

----- [¥] GolfCounteyClub, xml
----- |¥] GolfCountryClub, xsd

El-= Invoice

----- @ Invoice,dtd
----- |X| Imvoice, xml

El-[= PhoneBanking

----- |X| PhoneBanking.wsdl
----- |X| PhoneBanking.xsd

-2 PublicationCatalogue

----- || Catalogue.xml
----- |X| Zatalogue.xsd

El-[= Space'WarGame

""" |¥] Commandsheet.xml
""" |X| ResultSheet.zmil

""" |X| Spacearzame.wsdl
""" |X| SpaceWarzame.xsd
readme. bkl

o { e |
[E] Task List 3 5

TR version="1.0" encoding="UTF-3" o w .,| A
|#" DoCTYRE BiookStore SYSTEM "BookStore, ded”
: Find: I Foal
= [2] Book ‘O— " =
[€] Title My Life and Times o= Cutine & -
(2] Authar Paul Mo arkney A=
[e] Date July, 1995 27 sl
(2] 15BM 430312021 43552 -[#& DOCTYPE:Baokstare
[e] Publisher McMillin Publishing E‘El BookStare
[2] Boaok =-[€] Book
- [&] Title
- [e] Authar
~[€] Date
----- [e] I5EM
------ [e] Publisher
#-[e] Book
Design Sl:uurl:e|
ﬂg_ Problems lfﬁ:ﬂ Javador (@ Declaration (E Propetties 54 E 3P ¥ T O
.

=4k

[g] BookStare

| | |



= Java - XMLExamples /BookTest/BookStoreTest.xml - Eclipse SDK
File Edit

e

2%

[l T=F ¥MLExamples
ElE BookTest
@ Books

@ Books

@ Books

IE? GolFCount
F-(= Invoice

#-(= PhoneBan
[Eb Publicakior
E Spacewar
“ (@ readme.hi

Mavigate Search Project Run %ML Window  Help
Ci-He | #-0-Q- | EHFGCG- @ | H-FH-00~ 0 - I & Java
T e M- XxEEFF DA RS ¢ EA] W
fF‘ O B =) f@ *BookStareTest, xml 3 =0 ng Outline &3 = O

<?Eml

[+] < ' DOCTYPE. ..

version="1.0" encoding="UTF-5"

ID" 5Y3TEX "Book3tore.dtd"

hd ~ | Book

[2 rows)

Book3tore

Paul
HoCartney

1 My Life
and Times

Dawvid
Hunter,
Andrew
Watt, Jeff
Rafter,
Jon
Duckett,
Danny
byers,
MNicholas
Chazse, Joe

2 Beginning
ZNML

Fawcett,
Tom Gavern,
Bill
Patter=son

(3]
[>]

ol
Text ."E&uthnr)

m

July,
1995

Septem
bher
24,
2004

ISEN

94303- McMillin
12021-4 Publishit
3892

Wrox

He @D e « @~

Wiew is disabled For current selected p

=
(% Problems (@ Javadac (@ Ceeclaration (lj Properties (é Resulks (E Consale &3

CaEen MEssades
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Verschachtelungen

A (fast) beliebige Verschachtelung von Sequenz,
Auswahl |, ?, *, + und Rekursion erlaubt

A Beispiel :

ap>
<Title>Kapl.1</Title>
<Para>é</ Pa
S ars1e

<IELEMENT Chap araI Chap)+) i

V

MERN HPCDATA

<Chap>
<Title>Kapl.2</Title>
<Para>é</ Pa
</Chap>
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Einschrankung der Verschachtelung

A Beispiel: (( b,c)|( b, d))ist nichti'-deterministisch

A Grund: Wenn erstes Element = b, dann kann XML -
Prozessor keine der beiden Alternativen ausschliel3en.

A XML erlaubt nur deterministische Content Modelle

A jedes nicht -deterministische Content Modell kann in
ein aquivalentes deterministisches umgeformt
werden

A Beispiel: ( b, c)|( b,d)) = (b, (c|d))
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Deklaration von Attributen

<IATTLIST BookStore
-" ' version EDATA AIMPLIED >

<IATTLIST Name

AttrNamel": AttrTypl Attrbeschrl \[ Attribut -
AttrName?2 | AttrTy p2 AttrbeschrZJ Deklarationen
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