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Overview

1. KR on the Web

2. Logical research questions for XML

3. Getting familiar with XPath(s)

4. Zoom in

i. Expressivity

ii. Complexity

5. Conclusions
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KR on the Web

ABS2000 Edge labelled graphs queried by regular path expressions

XML Node labelled sibling ordered trees queried by XPath

RDF triples and non wellfounded sets

• . . . but most web information is of course in the form of . . .
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KR on the Web

ABS2000 Edge labelled graphs queried by regular path expressions

XML Node labelled sibling ordered trees queried by XPath

RDF triples and non wellfounded sets

• . . . but most web information is of course in the form of . . . text

sometimes generated from a relational database.

• This talk: XML.
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Graphs and trees

• Edge labelled graphs can very directly encode ER diagrams.

• These can always be represented as trees.

• Choice of representation determines

? query processing costs

? needed expressive power for your

∗ query language

∗ constraint language

? robustness for changes in the data-structures
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Example: interviews

• Sigmod Record Distinguished DB Profiles

• Simple model:

An interview consists of a list of questions each followed by

a list of answers.

http://www.sigmod.org/interviews/
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exemelify this
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In practice

wget http://www.sigmod.org/sigmod/record/issues/0409/7.phil-bernstein-final.pdf
|
pdftohtml -xml
|
saxon MakeInterviewTree.xsl
>>
interview.xml

Quiztime

1. How will the output of pdftohtml look as a tree?

2. What will be the easiest (and fastest) tree transformation?

3. Which of the 4 tree models?
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In theory: TREE model

• Query: give me all QA pairs.
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In theory: TREE model

• Query: give me all QA pairs.

• In “hybrid DL”:

• for $q such that $q |= Q, return
($q, { a | a |= A u ∃.parent $q })
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In theory: TREE model

• In XPath 2.0:

• for $q in //Q return ($q,$q/A)
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In theory: TREE model

• In XPath 2.0:

• for $q in //Q return ($q,$q/A)

In DL you describe the node that you want, in XPath you tell

how to get there.
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Same query on the practical FLAT model

• Query: return all A-nodes answering a give Q node

• Tree model: simple ALC-formula using the tree-order

• Flat tree model:

? use the document-order or the sibling-order

? all A nodes after the given Q, but before the next Q

? 3 variables . . .

? not modally expressible . . .

? the wanted A-nodes must satisfy A ∧ since($q,¬Q)
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Constraining the models: theory vs practice

• XML constraint languages are based on tree-automata

• languages use regular expressions over node-labels.

• these describe the children of a node read from left to right

Flat model interview -> (Q,A+)+

Tree model interview -> Q+. Q -> A+

Data Actual question and answer text is stored in attribute nodes.
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Constraining the models: theory vs practice:
robustness

• Example: Extend our constraints: every interview ends with a

bye-bye question which receives no answer.

• In all models this is expressible as a FO sentence: thus a regular

tree language.

New Flat model Easy: interview -> (Q,A+)+,Q

New Tree model Hard! Not expressible by a DTD. (Proof later)




