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Ubersicht

e XPath

e Namespaces
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presentation

XML-Dokument als Baum

— title e text
— author text
— slide title o
text
SSoossonaaoat
ilist item — text
SSoossonaaoat
— slide SRS item — text
SSoossonaaoat
— slide SRS item — text

e weitere Text-Knoten durch whitespace

e Aufgabe: lokalisiere einen (oder mehrere) Knoten

XML-Praxis
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Analogie Dateisystem

homes juser ——  manual.txt :
‘ | e o e e e = =
| joern

vol xml bin in
| 1
t local t lib
tex share

e absoluter Pfad: Wegbeschreibung vom Waurzelverzeichnis

/vol/xml/bin/xmllint

o relativer Pfad: Wegbeschreibung vom ,,aktuellen” Verzeichnis

.Jjuser/manual.txt

e Unterschied bei XML: gleichnamige Kind-Knoten
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XML-Praxis

XPath beschreibt Pfade im XML-Baum
Bezugspunkt: Kontext-Knoten

Knotentypen:
— Element, Attribut, Text, Wurzelknoten

— Kommentar, processing instruction, namespace
Beziehungen Uber Achsen
,Richtung” und ,Entfernung" anderer Knoten

XPath-Ausdruck evaluiert zu node set

XPath

XPath
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presentation

child::title

status

XPath-Ausdricke

e L
—l title A text !
1
CoT T T T T
— author E— text !
1
—I slide title toc
CoT T T
| text !
1
y T T Tttt
ilist item — text 1
. C T TS
— slide peoo — item ! text !
_ C T TS
— slide peoo — item — text !
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presentation

child::title

status

XPath-Ausdricke

XPath

e L
—l title A text !
1
CoT T T T T
— author E— text !
1
—I slide title . toc
;
5|l epococccocsssssc
' 1 !
1 fe— text !
L] 1
' C T T TS
ilist 0 item — text 1
_______________ ; ol ol ol o
. C T TS
— slide peoo item ! text !
_ C T TS
— slide peoo item — text !
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presentation

status

child::title

XPath-Ausdricke

XPath

— title
—l author
—I slide toc
CoT T T
b text :
1
y T T Tttt
item —: text :
. C T TS
— slide peoo — item ! text !
_ C T TS
— slide peoo — item — text !
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XPath-Ausdriicke, cont.

I presentation I status

_____________

— title e text
1

_____________

— author A text

— slide title o
L text

_____________

1
ilist item — text !
C T T T TS
— slide pE oo item — text !
C T T T TS
— slide peoo item — text !

attribute::date
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I presentation I

attribute::date

XPath-Ausdriicke, cont.

_____________

title e text
1
e
author — text
1
slide title o
CoT T T T
text !
1 1
— C T T TS
ilist item — text !
p T T T Tt
slide pE oo item — text !
. C T T TS
slide peoo item — text !

XPath
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I presentation I

attribute::date

XPath-Ausdriicke, cont.

_____________

title e text
1
e
author — text
1
slide title o
CoT T T T
text !
1 1
— C T T TS
ilist item — text !
p T T T Tt
slide pE oo item — text !
. C T T TS
slide peoo item — text !

XPath
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Xpathtester

e Ergebnis von XPath-Ausdriicken visualisieren:

[®][=]Eg XPath Tester - famntfeichefusersipistaff0l fpis{Ti{oHI]

File Help

Hit enter to execute query: [] Real-time queny
(child:title
Query returned: 1 match
@ =collection = =
[#Hext: ]
@ [« cd (expand for attributes) =|
@y ear="1965"
[#ext ]
@ = artist =
[#Hext: ]
@ = title =
[Fext: ]
@ = songlist =
[#Hext: ]
=fed =

Jl

e Kontext-Knoten durch Anklicken bestimmen

e Ergebnis-Knoten werden gelb hervorgehoben

e Bug: Attribute werden nicht markiert

XML-Praxis XPath
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Aufgaben

e Probiere folgende XPath-Ausdriicke mit dem xpathtester  und

der Datei cd-collection.xml aus. Wahle zu jedem Ausdruck
einen passenden Kontext-Knoten aus.

child::cd

child::title

child::song

attribute::year
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XML-Praxis

presentation

descendant::item

status

<o >

Achsen

XPath

—l title . text
SSoossonaaoat
— author . text
— I slide title toc
CoT T T T T
— text :
1
CoT T T T
— ilist item e text !
1
CoT T T T T
— slide pE oo item — text !
1
CoT T T T T
— slide peoo item — text !
1
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Achsen

presentation @

— title . text !
P T T T TS
— author . text !
—| slide | T title : toc
; ) oooonSEon0000c
‘ FTTTTTTTTTTT
E b text It
1
. I O T REE T FPERET Ty
: N
— ilist item — text Iy
| ] 1 n
CIIIIIIIiiiin
] 1 i
— slide peec S item — text '
(] I_ ____________ L]
: T T T T T
— slide pecec = item — text i
(] 1 U
. e—— 0 e — (]

descendant::item
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presentation

descendant::item

<o >

status

Achsen

T T T T TTA
— title . text !
T T T T TTA
— author . text !
—| slide | T title : toc
' L et
. FTTTTTTTTTTT
E b text It
1
. LT O T REE T FPERET Ty
: :_ |:
- list | tem  Jl—— text H
1 1 1
JIIIIIiiiiiin
1 1 e
— slide peec ' —I item |—| text '
[} I_ ____________ L)
_ : R
— slide po oo ' —I item I_‘ text e
[} I "
. e—— 0 e — (]
XPath 10734



' root : presentation

Achsen, cont.

ancestor: :presentation

XML-Praxis

XPath

e
— title e text
1
e
— author — text
1
— slide | title
ilist
— slide - ——-
— slide peeos

toc
T T TTTTTTTS
| text !
1
P T T T TS
item " text !
P T T T TR
= item " text :
C T T T TS
— item —: text !
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Achsen, cont.

R R R 0
1 1
:' root : presentation L @
1 [
g 1 :
0 |
1 ‘¢
0 |
0 |
: '
0 [] :‘ ____________
. title — text
; ' G
; ' C T T TS
S ) author — text
n 1
: l---------------: _____________
N slide | title
ilist
— slide pPees
— slide - - - -

ancestor: :presentation

XML-Praxis XPath

toc
T T TTTTTTTS
| text !
1
P T T T TS
item " text !
P T T T TR
= item " text :
C T T T TS
— item —: text !
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Achsen, cont.

eSS EEEEEESEsESEESEEEEEEEEEEEEEEEEEEE M
' - :
' root I presentation I - status
1 [
g 1 :
o | ]
1 ‘@
O | ]
0 | ]
: '
0 [] :‘ ____________
. title — text
' ' o
; ' C T T TS
S ) author — text
n 1
: l---------------: _____________
N slide | title
ilist
— slide EESEER
— slide peoo

ancestor: :presentation

XML-Praxis XPath

toc
T T TTTTTTTS
| text !
1
P T T T TS
item " text !
P T T T TR
= item " text :
C T T T TS
— item —: text !
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presentation status

Achsen, cont.

following-sibling::slide

XML-Praxis

XPath

— title — text
1
e
— author — text
1
— I slide title toc
e L
b text :
1
p T T Tttt
ilist item — text !
y T T Tttt
— slide peoo — item . text !
y T T Tttt
— slide pE oo — item — text !
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Achsen, cont.

presentation status

R
— title — text :
1
CoT T T T T
— author — text !
1
— I slide I title toc
R
b text :
1
p T T Tttt
ilist item — text !
' ' T T
1 slide e --- — item . text !
y T T Tttt
—E- slide b - - - — item EE— text !
L] 1
e —_ 1t ___________

following-sibling::slide
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Achsen, cont.

presentation status

e L
— title — text :
1
LT T T T T
— author — text !
1
—I slide I title toc
e L
— text !
1
C T T T TTTTS
ilist item — text !
' ' y T T Tttt
—{-I slide I': --- — item . text !
i . Co T T T TS
—:-I slide I-: -- — item — text !
| e e L

following-sibling::slide
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Aufgaben

e Probiere die folgenden Ausdriicke mit dem xpathtester  aus.
Finde wieder geeignete Kontext-Knoten.

descendant::song
ancestor::title
following-sibling::cd
preceding-sibling::song
following::song
preceding::song
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Node Tests

Auswahl von Knoten entlang der gewdahlten Achse:

axis ::node()

alle Knoten entlang der Achse

axis * alle ,,geeigneten” Knoten

axis ::text()

Achtung: <title toc="yes">

alle Text-Knoten

title ist Vaterknoten von toc

title € parent::node()

aber: toc nicht Kindknoten von title

toc ¢ child::node()

XPath
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presentation

descendant::node()

status

< >

Node Tests, cont.

XPath

— title . text !
p T T Tttt
— author ! text !
— I slide I title toc
CoT T T T
b text :
1
CoT T T T T
ilist item — text !
1
e L
— slide peoo — item text !
1
_ T T T T T
— slide peoo — item — text !
1
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Node Tests, cont.

presentation @

— title | text :
C T T T TS
— author ! text !
—| slide | T title : toc
: '
; meessseesesegy
E b text i
1
. T O LLLLE P PR eI LY
: ¥
ilist item E— text Ly
[ ! 0
................ , JIiiIIiiiiiin
[] 1 s
— slide - N item . text F
(] I_ ____________ L]
: T T T T
— slide peoo 1 — item — text '
[ I .
D e———— e e e e = ]

descendant::node()

XML-Praxis XPath 15/34



Node Tests, cont.

presentation @

p T T Tttt
— title . text !
— author : text E
—I slide I E I title I : toc
' e mcmmsememaa-
i —le
. EEmmmmmmssoE :'_'_'_'_'_'.'.:
: I item I—EI text IE:
: . CCCCIIIIIIIIO
[] (L]
— slide peoo E —I item I ;_I____Ee_xt_____l‘:i
_ : T""""""IE
— slide peoo ' —I item I—:I text I::
. e——— - — o — o — — = ]

descendant::node()
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presentation

descendant::*

status

< >

Node Tests, cont.

XPath

— title ! text !
y T T Tttt
— author ! text !
—I slide I title toc
CoT T T T T
| text !
1
CoT T T T T
ilist item — text !
1
CoT T T T
— slide peoo — item — text !
1
_ T T T T T
— slide pE oo — item — text !
1
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Node Tests, cont.

presentation @

— title text 1

— author text 1

—I slide I toc
meeeeeeeeeeeTr
text i
_____________ :"":'_'_'::: il
1 l:
item P text :.
1 n
; -
] | e
— slide peoco B item e text ::
(] I_ ____________ L]
: T T T
— slide pE oo 1 item — text "
[ ] 1 L]
D e———— e e e e = ]

descendant::*
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Node Tests, cont.

presentation @

— title ! text !
C T T T TS
— author ! text !
—I slide I toc
meeeeeeeeeeeTr
text i
_____________ :"":'_'_'::: il
1 l:
item I_‘ text :.
1 n
; -
] | e
— slide peoco ' —I item I_‘ text ::
(] I_ ____________ L]
: T T T
— slide pE oo ' —I item |—| text "
[} 1 L}
D e—— e = ]

descendant::*
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Node Tests, cont.

presentation status

p T T Tttt
— title . text !
p T T Tttt
— author ! text !
—I slide I title toc
e L
b text :
1
CoT T T T T
ilist item — text !
1
CoT T T
— slide peoo — item " text !
1
CoT T T
— slide peoo — item — text !
1

descendant::text()
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Node Tests, cont.

presentation status

P T T T TR
— title | text :
C T T T TS
— author ! text !
—| slide | T title : toc
; 0
' meessseesesegy
E b text :'
1
: B O e S R ETE]
: ¥
ilist item E— text Ly
1
................ , JIIIIIiiiiiin
[] 1 s
— slide - N item . text F
(] I_ ____________ L]
: T T T T
— slide peoo 1 item — text '
[ I .
1 L ____.

descendant::text()
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Node Tests, cont.

presentation @

— title | text :
p T T Tttt
— author ! text !
—| slide | T title : toc
: '
: P ——— |
M 1 ]
: —L =1
. A e EEEEEEEEEEEEEEE e i
: | [——— !
ilist item —|| text I: '
[ ! 0
................ , SIIIIIIliiiin
[] 1 s
[ . . | . ]
5 { BT
: | [——— | |
— slide peoo 1 — item _‘I text I:-
[ I .
. e—— - — ]

descendant::text()
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presentation

ancestor::*

status

S

Node Tests, cont.

R
- title — text :
1
CoT T T T
— author — text !
1
— slide | title | 0
CoT T T T T
text !
1 1
— C T T TS
ilist item — text !
y T T Tttt
— slide pE oo item — text !
. C T T TS
— slide peoo item — text !

XPath
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ancestor::*

Node Tests, cont.

1 ;
: ' ‘@
0 ]
‘ : CoT T T T
N title — text !
A ToIoiiiiiiiI
L] ' 1
T author A text !
[ ] 1 1
| — slide | title | 0
1
[] e gl |
CoT T T T T
text !
1 1
p T T T Tt
ilist item — text !
y T T Tttt
— slide pE oo item — text !
p T T T Tt
— slide peoo item — text !

XPath
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ancestor::*

Node Tests, cont.

;
1
:
1 ‘@
: T T T T T
= title e text !
n 1
: CCIIICTIIIITE
; ! :
— author E— text !
1 1
—| slide Ik | title | 0
CoT T T T T
text !
1 1
p T T T Tt
ilist item — text !
y T T Tttt
— slide pE oo item — text !
p T T T Tt
— slide peoo item — text !

XPath
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Aufgaben

e Probiere diese XPath-Ausdriicke aus. Vergleiche die Ergebnisse, die
die Ausdriicke zusammen mit verschiedenen Kontext-Knoten
liefern.

descendant::node()
descendant::*
descendant::text()
self::node()

e Wieviele bzw. welche Ergebnis-Knoten liefern diese Ausdriicke,
wenn man als Kontext-Knoten eine cd wahlt? Erklare die
Unterschiede.

following-sibling::node()
following-sibling::*
following-sibling::text()

e \Was erwartest Du bei diesem Ausdruck?
attribute::text()
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presentation @

_____________

Pfade

child::title/attribute::toc

XML-Praxis XPath

— title — text
1
e
— author — text
1
— I slide I title toc
CoT T T T
b text :
1
p T T T Tt
ilist item — text 1
y T T Tttt
— slide pE oo item — text !
y T T T T TR
— slide peoo item — text !
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Pfade

presentation status

= title
— author
—I slide toc
CoT T T T
b text :
1
P T T T TS
item " text !
C T T T TS
— slide pE oo —l item — text !
P T T T TR
— slide peoo — item — text !

child::title/attribute::toc

XML-Praxis XPath 20/34



Pfade

presentation status

= title
— author
—I slide toc
CoT T T T
b text :
1
P T T T TS
item " text !
C T T T TS
— slide pE oo —l item — text !
P T T T TR
— slide peoo — item — text !

child::title/attribute::toc
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Pfade

presentation status

= title
— author
—I slide toc
CoT T T T
b text :
1
P T T T TS
item " text !
C T T T TS
— slide pE oo —l item — text !
P T T T TR
— slide peoco — item — text !

child::title/attribute::toc
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presentation

status

S

= title
— author
— I slide
—l slide
— slide

child::title/attribute::toc

XML-Praxis

XPath

item

item

Pfade
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presentation

status

S

= title
— author
— I slide
—l slide
— slide

child::title/attribute::toc

XML-Praxis

XPath

item

item

Pfade
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Pfade, cont.

location path besteht aus location steps

Knoten-Menge eines location step Kontext-Knoten des folgenden

location steps werden durch ,,/ " (slash) getrennt
child::title/attribute::toc

absoluter Pfad:
/child::presentation/child::author/child::text()

XPath
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Kurzschreibweise

e abkiirzende Syntax:
child:: (nichts)
attribute:: @
self::node()
parent::node()

/descendant-or-self::node()/ //

e Pfade wie im Dateisystem

title/@toc
/presentation/author/text()
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presentation

litem/text()

status

< >

Pfade, cont.

XPath

— title . text
SSoossonaaoat
— author ! text
— I slide I title toc
CoT T T T
| text !
1
CoT T T T T
ilist item — text !
1
e L
— slide peoo item text !
1
_ T T T T T
— slide peoo item — text !
1
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presentation

item/text()

Pfade, cont.

SSoossonaaoat
— title . text
SSoossonaaoat
— author ! text
rFEEEEEEEEEE=T==T= - -
—i'l slide I . title toc
: '
CoT T T T
| text !
1
CoT T T T T
ilist item — text !
1
e L
— slide peoo item text !
1
CoT T T
— slide peoo item — text !
1
XPath
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presentation

item/text()

Pfade, cont.

SSoossonaaoat
— title . text
SSoossonaaoat
— author ! text
rFEEEEEEEEEE=T==T= - -
—i'l slide I . title toc
: '
CoT T T T
| text !
1
CoT T T T T
ilist item — text !
1
e L
— slide peoo item text !
1
CoT T T
— slide peoo item — text !
1
XPath
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presentation

item/text()

Pfade, cont.

SSoossonaaoat
— title . text
SSoossonaaoat
— author ! text
rFEEEEEEEEEE=T==T= - -
—i'l slide I . title toc
: '
CoT T T T
| text !
1
CoT T T T T
ilist item — text !
1
e L
— slide peoo item text !
1
CoT T T
— slide peoo item — text !
1
XPath
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Pfade, cont.

presentation status

p T T Tttt
— title . text !
p T T Tttt
— author ! text !
—_—1 1 :
—i'l slide Il title - toc
L e : e )
' T T T T T T T T T
' — text "
' 1 [
N ldooococoooooocoooooooog
1 '____________';l
' ilist item E— text : E
1
i
| ] Il
— slide peeos N item I text ::
1 [ ]
; R
: 1 [N}
— slide peeos y = item — text "
' ! '

litem/text()
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Pfade, cont.

presentation status

p T T Tttt
— title . text !
p T T Tttt
— author ! text !
—_—1 1 :
—i'l slide Il title - toc
L e : e )
' T T T T T T T T T
' — text "
' 1 [
N ldooococoooooocoooooooog
1 - m m m mE mEE e '____________';l
' ilist i item — text :E
------------- 1
i
' e e '
— slide peoco C —1. item ' I text ::
............. 1 '
; R
' S 1 L]
— slide peeos e item [ text "
o |E2200g00g00gg l st mcmno oo [

litem/text()
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Pfade, cont.

presentation status

p T T Tttt
— title . text !
p T T Tttt
— author ! text !
:......------....:.....‘.‘.‘.:::.‘.‘.‘.‘.:: ...... :
—i'l slide Il title - toc
L e : e )
' T T T T T T T T T
' — text "
' 1 [
| — Doososooooso09000293¢
: :_ ':
' ilist I item |—| text I
1 1 [N
ittt
| ] Il
— slide peeos ] —I item I I text ::
1 [ ]
; SIIIIIIIIIIin
: 1 [N}
— slide peeos ' —I item I_‘ text "
' ! '

litem/text()
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presentation @

Pfade, cont.

— title : text E
C T T T TS
— author ! text !
LTI T T T T T TR Ry y P 3
—i'l slide I : title : toc
--------------- E :: TTosIIIILOL
' — text ! .
[ ] 1 '
' Yo ':'I:_-_-:-_-_-_-_-_-:::-_I'i
: list | item —n text "
" nl
loooooooooooooooooooa E-:-:-EEE-:—:—:—:—EEE-:-!
[ ] 1
- slide - --- | item : text ! i
: bomoiiliionisiiod
— slide - - p = I item — text E E
. N s--zzsooonzzzcl
litem/text()
XML-Praxis XPath
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Pfade, cont.

presentation status

p T T Tttt
— title . text !
p T T Tttt
— author ! text !
:......------....:.....‘.‘.‘.::::.‘.‘.‘.:: ...... :
—i'l slide I . title - toc
L e : e )
' T T T T T T T T T
' — text "
' 1 [
E _____________ fmm= ':',_'_'_':'_'_'_'_'_':::'_;'i
a! ]
i ilist | item I— text I::
n nl
e |
[ ! 1
— slide peoo C —I item I .;I text I:I
O I
' l~ooooooTeoe oot
0 : 1
— slide peeos ; —I item I—r:l text I::
1 i
1] | i 1

litem/text()
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Aufgaben

e Wie sehen die zugehdrigen XPath-Ausdriicke aus?
— alle CDs
— alle Klnstler
— alle Erscheinungsjahre

— alle Lieder einer CD (wéhle eine cd als Kontext-Knoten)
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XML-Praxis

(weitere) Einschrankung der Knoten-Menge:

title[@toc="yes"]

llist/item[position()=2]

slide[position()=last()]

Welche Knoten werden ausgewahlt?

slide/title[@toc="yes"]
slide[title/@toc="yes"]

Prédikat bei jedem location step moglich:
slide[title/ @toc="yes"]/ilist/item[1]

logische Operatoren

slide/title[not(@toc="yes")]
slide[title/@toc="yes" and position()!=last()]

XPath

Pradikate
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Aufgaben

e Finde die passenden XPath-Ausdriicke zu cd-collection.xml
— das erste Lied von jeder CD
— die Titel aller CDs, die vor 1970 erschienen sind
— alle Lieder, die zwischen 1970 und 1980 aufgenommen wurden
— alle CDs, fur die das Erscheinungsjahr angegeben ist

— das letzte Lied aller CDs, die nach 1980 aufgenommen wurden
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Funktionen

e bereits gesehen: position() und last()

e String-Operationen:

/presentation/slide[contains(title, XML")]
/presentation/slide[contains(title,concat(’X’,’M’,’L"))]
/presentation/slide[string-length(title) < 20]

e weitere: starts-with , substring-before :
substring-after , substring
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Funktionen, cont.

e Arithmetische Operatoren:
item[position() = last()-1]

item[position() > 2]

e weitere: Grundrechenarten, Division div , Modulo mod

e XPath-Ausdruck kann auch zu Zahl, Text oder Boolean evaluieren:

count(/presentation/slide)
sum(/prod/weight)
concat(@href,".ntml")
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Aufgaben

e Finde die passenden XPath-Ausdriicke zu cd-collection.xml
— alle Beatles-CDs
— das letzte Lied auf jeder Beatles-CD
— die Titel aller CDs der Beatles und der Rolling Stones
— jedes zweite Lied einer CD
— die Anzahl aller Lieder
— die Anzahl aller Beatles-Lieder

e Was berechnen die folgenden Ausdriicke:

sum(//@year)
count(//song) div count(//cd)
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Programmieren mit XPath

e Perl-Modul XML::XPath
my $xp = XML::XPath->new(filename => $ARGV[0]);

my $pres = ($xp->find(’/presentation’)->get_nodelist)[O];
print $pres->findvalue(’title’), "\n";
print $pres->findvalue(’author’), "\n";
foreach my $slide ($pres->find(’slide’)->get _nodelist) {
print $slide->findvalue('title’), "\n";
foreach my S$item ($slide->find(’ilist/item’)->get _nodelist) {
print $item->findvalue(’.”), "\n";
}
}

e ecinfacher als DOM

e aber: hoher Speicherverbrauch
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XML-Praxis

Namespaces

XML-Sprachen fiir wiederkehrende Probleme:

Kombination/Einbettung von Sprachen

Tabellen

mathematischer Formelsatz

genetische Sequenzen

Beispiel: (X)HTML-Dokument mit Formeln in MathML

Problem: Was gehort zu welcher XML-Sprache?

XPath
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Verwendung von Namespaces

<?xml version="1.0"?>
<html xmlins="http://www.w3.0rg/1999/xhtml" >
<head>...</head>
<body>
<p>also sprach Pythagoras:</p>
<math xmins="http://www.w3.0rg/1998/Math/MathML" >
<mrow>
<msup><mi>x</mi><mn>2</mn></msup>
<mo>+</mo>
<msup><mi>y</mi><mn>2</mn></msup>

</mrow>
</math>
</body>
</html>
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alternative Notation von Namespaces

<?xml version="1.0"?>
<html xmins="http://www.w3.0rg/1999/xhtm|"
xmins:ml="http://www.w3.0rg/1998/Math/MathML" >
<head>...</head>
<body>
<p>also sprach Pythagoras:</p>
<ml:math>
<ml:mrow>
<ml:msup><ml:mi>x</ml:mi><ml:mn>2</ml:mn></ml:msup>
<ml:mo>+</ml:mo>
<ml:msup><ml:mi>y</ml:mi><ml:mn>2</ml:mn></ml:msup>

</ml:mrow>
</ml:math>
</body>
</htmlI>
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Namespaces, cont.

e namespace prefix beliebig

e namespace URI ausschlaggebend, muB exakt tibereinstimmen

<html xmins:ml="http://www.w3.0rg/1998/Math/MathML">
<ml:msup>...</ml:msup>

<html| xmlns:MathML="http://www.w3.0rg/1998/Math/MathML">
<MathML:msup>...</MathML:msup>

e keine Verkniipfung mit Grammatik/Schema
e URL als identifier extrem schlechte Wahl

e schlecht mit DTDs zu realisieren
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