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2 Patterns: 
Examples for Selected Data

3 Rules: 
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Bibliography Entries: DBLP-style

Article Content: HTML or DocBook

Topics and Themes: SKOS Ontology

Graph data model for Xcerpt and visXcerpt
— as in RDF and semi-structured DBs like Lore
— great attention to XML specificities such as 

attributes and namespaces

Consistent Extension of XML
— children order may be irrelevant
— possible transparent resolution of 

non-hierarchical relations

Bibliography Entries 
— rather regular schema with optionals
— several ordered lists, otherwise 

keyed attributes

  article_66_cicero_wax @ article{

    authors[ ...  ],
    title[ "Space- and Time-Optimal Data Storage on Wax Tablets" ],
    within[ scrolls[ "1-94" ], ^journal_adm ],
    content[
      body[
        contributions @ h1[ "Contributions" ],
        h1[ "A History of Data Storage: From Stone to Parchment" ],
        p[ "Despite ", cite[ ^article_66_scaurus_qumran ], "..." ],
        ol[

     li[ em[ strong[ "Homeric" ], " Age:" ], "..." ],
     li[ em[ "Age of the ", strong[ "Kings" ], ":" ], "..." ]
   ], ...
   tachygraphy @ h1[ "Challenges for Tachygraphy on Wax" ],
   p[ "Though conditions for writing on wax tablets are adverse ", 

          "to tachygraphy, systems as described in ",
          a[ href[ ^tiro ], "Section 2" ], "..." ]
      ]
    ]
  } Article Content

— irregular, highly recursive schema
— HTML: structure through delimiters

DocBook: structure through nesting

Topics and Themes:
— SKOS-based ontology using 
       skos:narrower, skos:related, etc.
— part of ACM 1998 classification 

scheme plus some ad-hoc concepts

Basic Patterns: Variables and Incompleteness

Query-by-Example paradigm
— queries just like data plus variables, 

incompleteness, optionality, negation 
— patterns plus variables instead of navigation

Logical Variables in Patterns
— select relevant data (n-ary queries)
— group and aggregate data 
— join different data items

Complex Patterns: Formulas, Join, Optionality

Textual Syntax for Patterns: Term- and XML-style

Separation of Query and Construction 
— two separate parts in rules
— no mixing of construction and querying

— instead chaining where necessary

Separation of Concern by Views
— separate tasks of a query in rules
— efficient evaluation of chained queries

— memoization and unfolding

Rules: Inference, Views, and Chaining

Integration I: Separation of Concern

Integration II: Putting it All Together

Basic Pattern
“return the titles of all top-level sections in 
articles by Marcus Tullius Cicero and 
published in ‘Applied Data Management’. ”

Complex Pattern
“return titles and optionally paragraphs of 
all top-level sections without figures in 
articles on the topic ‘Wax Tablets’. ”

GOAL
  articles-on-wax-tablets [
    all article [
      title [ var ArticleTitle ],
      sections [
        all section [
          var SectionTitle,

      optional var Para
        ] ] ] ]
FROM
 and {
   in{ xml-document[ "file:DATA.bibliography.xcerpt" ],     
       bib {{
         article {{
           title {{ var ArticleTitle }},
           content [[ 
             section {{ 
               info {{ var SectionTitle -> title {{ }} }},
               without desc figure {{ }},
               optional var Para -> para {{ }}
            }} ]] }} }} }, 
   in{ rdf-document[ "file:DATA.acm-skos.xcerpt" ],     
       computing-classification {{
         triple[ var Paper, "skos:prefLabel", var ArticleTitle ],
         triple[ var Paper, "skos:primarySubject", var WaxTablets ],
         triple[ var WaxTablets, "skos:prefLabel", "Wax Tablets" ]
       }} }
}
END

GOAL
  <articles-on-wax-tablets>
    all <article>
      <title>var ArticleTitle</title>
      <sections>
        all <section>
          var SectionTitle

      optional var Para
        </section> </sections> </article> 
  </articles-on-wax-tablets>
FROM
 and (
   xml-document "file:DATA.bibliography.xcerpt" (
       <bib {partial,unordered}>
         <article {partial,unordered}>
           <title>var ArticleTitle</title>
           <content>
             <section {partial,unordered}> 
               <info {partial,unordered}>

             var SectionTitle -> <title {partial,unordered}/>
           </info>

               without desc <figure {partial,unordered} />
               optional var Para -> <para {partial,unordered} />
             </section> 
           </content> 
         </article> 
       </bib> )
   rdf-document "file:DATA.acm-skos.xcerpt" (
       (var Paper, skos:prefLabel, var ArticleTitle)
       (var Paper, skos:primarySubject, var WaxTablets)
       (var WaxTablets, skos:prefLabel, "Wax Tablets") ) ) 
END

Multiple Syntaxes
— textual term syntax (compact)
— textual XML-style syntax (explicit)
— visual syntax visXcerpt

Rules and Chaining
“close the skos:related relation on the 
provided data by adding skos:subject and 
traversing the closure of skos:narrower”

Integrating RDF and XML
“in which areas have my co-authors 
published in recent year?”

Integrating RDF and XML
“I would like to prepare a call-for-paper
for an established conference. What are
the areas of interest in recent years?”
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Identifier and label of elements

Context-Menu: Interactive Features

Folding elements for information focus

Element nesting (child relation) becomes
box nesting and colors

Non-hierarchical relations as hyperlinks

Ordered vs. unordered children list

Accessing Web resources: arbitrary XML 
documents can be accessed using their URL Terms as formulas: 

Terms may contain boolean connectives, including disjunctions

Rules separate construction from querying
and allow for procedural abstraction in query programs
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Incomplete patterns in depth: 
descendant allows additional intermediary elements

Grouping collects alternative bindings for variables:
essential for structural assembly 

Incomplete patterns in breadth: 
partial patterns allow additional child elements

Variables are used in lieu of data :
express selection,  joins, or arithmetic conditions

Terms as formulas: 
Terms may contain boolean connectives, variables, negation, etc.

Subterm negation: 
Some subterms may be required not to occur in matching data

Optional subterms:
Local form of disjunction essential for variable schema  data

Value Joins:
Expressed through multiple variable occurrences

Optional construction:
Limited form of conditional construction based on variable bindings
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Identifier and label of elements

Context-Menu: Interactive Features

Folding elements for information focus

Element nesting (child relation) becomes
box nesting and colors

Non-hierarchical relations as hyperlinks

Ordered vs. unordered children list

Accessing Web resources: arbitrary XML 
documents can be accessed using their URL Terms as formulas: 

Terms may contain boolean connectives, including disjunctions

Rules separate construction from querying
and allow for procedural abstraction in query programs

Xcerpt and visXcerpt: 
Integrating Web Querying

Sacha Berger
François Bry
Tim Furche

Incomplete patterns in depth: 
descendant allows additional intermediary elements

Grouping collects alternative bindings for variables:
essential for structural assembly 

Incomplete patterns in breadth: 
partial patterns allow additional child elements

Variables are used in lieu of data :
express selection,  joins, or arithmetic conditions

Terms as formulas: 
Terms may contain boolean connectives, variables, negation, etc.

Subterm negation: 
Some subterms may be required not to occur in matching data

Optional subterms:
Local form of disjunction essential for variable schema  data

Value Joins:
Expressed through multiple variable occurrences

Optional construction:
Limited form of conditional construction based on variable bindings
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1 Data: 
Semi-structured Trees & Graphs

2 Patterns: 
Examples for Selected Data

3 Rules: 
Separation of Concern by Views

Bibliography Entries: DBLP-style

Article Content: HTML or DocBook

Topics and Themes: SKOS Ontology

Graph data model for Xcerpt and visXcerpt
— as in RDF and semi-structured DBs like Lore
— great attention to XML specificities such as 

attributes and namespaces

Consistent Extension of XML
— children order may be irrelevant
— possible transparent resolution of 

non-hierarchical relations

Bibliography Entries 
— rather regular schema with optionals
— several ordered lists, otherwise 

keyed attributes

  article_66_cicero_wax @ article{

    authors[ ...  ],
    title[ "Space- and Time-Optimal Data Storage on Wax Tablets" ],
    within[ scrolls[ "1-94" ], ^journal_adm ],
    content[
      body[
        contributions @ h1[ "Contributions" ],
        h1[ "A History of Data Storage: From Stone to Parchment" ],
        p[ "Despite ", cite[ ^article_66_scaurus_qumran ], "..." ],
        ol[

     li[ em[ strong[ "Homeric" ], " Age:" ], "..." ],
     li[ em[ "Age of the ", strong[ "Kings" ], ":" ], "..." ]
   ], ...
   tachygraphy @ h1[ "Challenges for Tachygraphy on Wax" ],
   p[ "Though conditions for writing on wax tablets are adverse ", 

          "to tachygraphy, systems as described in ",
          a[ href[ ^tiro ], "Section 2" ], "..." ]
      ]
    ]
  } Article Content

— irregular, highly recursive schema
— HTML: structure through delimiters

DocBook: structure through nesting

Topics and Themes:
— SKOS-based ontology using 
       skos:narrower, skos:related, etc.
— part of ACM 1998 classification 

scheme plus some ad-hoc concepts

Basic Patterns: Variables and Incompleteness

Query-by-Example paradigm
— queries just like data plus variables, 

incompleteness, optionality, negation 
— patterns plus variables instead of navigation

Logical Variables in Patterns
— select relevant data (n-ary queries)
— group and aggregate data 
— join different data items

Complex Patterns: Formulas, Join, Optionality

Textual Syntax for Patterns: Term- and XML-style

Separation of Query and Construction 
— two separate parts in rules
— no mixing of construction and querying

— instead chaining where necessary

Separation of Concern by Views
— separate tasks of a query in rules
— efficient evaluation of chained queries

— memoization and unfolding

Rules: Inference, Views, and Chaining

Integration I: Separation of Concern

Integration II: Putting it All Together

Basic Pattern
“return the titles of all top-level sections in 
articles by Marcus Tullius Cicero and 
published in ‘Applied Data Management’. ”

Complex Pattern
“return titles and optionally paragraphs of 
all top-level sections without figures in 
articles on the topic ‘Wax Tablets’. ”

GOAL
  articles-on-wax-tablets [
    all article [
      title [ var ArticleTitle ],
      sections [
        all section [
          var SectionTitle,

      optional var Para
        ] ] ] ]
FROM
 and {
   in{ xml-document[ "file:DATA.bibliography.xcerpt" ],     
       bib {{
         article {{
           title {{ var ArticleTitle }},
           content [[ 
             section {{ 
               info {{ var SectionTitle -> title {{ }} }},
               without desc figure {{ }},
               optional var Para -> para {{ }}
            }} ]] }} }} }, 
   in{ rdf-document[ "file:DATA.acm-skos.xcerpt" ],     
       computing-classification {{
         triple[ var Paper, "skos:prefLabel", var ArticleTitle ],
         triple[ var Paper, "skos:primarySubject", var WaxTablets ],
         triple[ var WaxTablets, "skos:prefLabel", "Wax Tablets" ]
       }} }
}
END

GOAL
  <articles-on-wax-tablets>
    all <article>
      <title>var ArticleTitle</title>
      <sections>
        all <section>
          var SectionTitle

      optional var Para
        </section> </sections> </article> 
  </articles-on-wax-tablets>
FROM
 and (
   xml-document "file:DATA.bibliography.xcerpt" (
       <bib {partial,unordered}>
         <article {partial,unordered}>
           <title>var ArticleTitle</title>
           <content>
             <section {partial,unordered}> 
               <info {partial,unordered}>

             var SectionTitle -> <title {partial,unordered}/>
           </info>

               without desc <figure {partial,unordered} />
               optional var Para -> <para {partial,unordered} />
             </section> 
           </content> 
         </article> 
       </bib> )
   rdf-document "file:DATA.acm-skos.xcerpt" (
       (var Paper, skos:prefLabel, var ArticleTitle)
       (var Paper, skos:primarySubject, var WaxTablets)
       (var WaxTablets, skos:prefLabel, "Wax Tablets") ) ) 
END

Multiple Syntaxes
— textual term syntax (compact)
— textual XML-style syntax (explicit)
— visual syntax visXcerpt

Rules and Chaining
“close the skos:related relation on the 
provided data by adding skos:subject and 
traversing the closure of skos:narrower”

Integrating RDF and XML
“in which areas have my co-authors 
published in recent year?”

Integrating RDF and XML
“I would like to prepare a call-for-paper
for an established conference. What are
the areas of interest in recent years?”

‘Advancements in Data 
Management for Military and Civil 

Application’

‘Graphs and Networks’

‘Trees’‘Data Structures’‘Data’

‘Information Systems’

‘Papyri’‘Wax Tablets’
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Identifier and label of elements

Context-Menu: Interactive Features

Folding elements for information focus

Element nesting (child relation) becomes
box nesting and colors

Non-hierarchical relations as hyperlinks

Ordered vs. unordered children list

Accessing Web resources: arbitrary XML 
documents can be accessed using their URL Terms as formulas: 

Terms may contain boolean connectives, including disjunctions

Rules separate construction from querying
and allow for procedural abstraction in query programs

Xcerpt and visXcerpt: 
Integrating Web Querying

Sacha Berger
François Bry
Tim Furche

Incomplete patterns in depth: 
descendant allows additional intermediary elements

Grouping collects alternative bindings for variables:
essential for structural assembly 

Incomplete patterns in breadth: 
partial patterns allow additional child elements

Variables are used in lieu of data :
express selection,  joins, or arithmetic conditions

Terms as formulas: 
Terms may contain boolean connectives, variables, negation, etc.

Subterm negation: 
Some subterms may be required not to occur in matching data

Optional subterms:
Local form of disjunction essential for variable schema  data

Value Joins:
Expressed through multiple variable occurrences

Optional construction:
Limited form of conditional construction based on variable bindings

Overview Data Patterns Rules
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1 Data: 
Semi-structured Trees & Graphs

2 Patterns: 
Examples for Selected Data

3 Rules: 
Separation of Concern by Views

Bibliography Entries: DBLP-style

Article Content: HTML or DocBook

Topics and Themes: SKOS Ontology

Graph data model for Xcerpt and visXcerpt
— as in RDF and semi-structured DBs like Lore
— great attention to XML specificities such as 

attributes and namespaces

Consistent Extension of XML
— children order may be irrelevant
— possible transparent resolution of 

non-hierarchical relations

Bibliography Entries 
— rather regular schema with optionals
— several ordered lists, otherwise 

keyed attributes

  article_66_cicero_wax @ article{

    authors[ ...  ],
    title[ "Space- and Time-Optimal Data Storage on Wax Tablets" ],
    within[ scrolls[ "1-94" ], ^journal_adm ],
    content[
      body[
        contributions @ h1[ "Contributions" ],
        h1[ "A History of Data Storage: From Stone to Parchment" ],
        p[ "Despite ", cite[ ^article_66_scaurus_qumran ], "..." ],
        ol[

     li[ em[ strong[ "Homeric" ], " Age:" ], "..." ],
     li[ em[ "Age of the ", strong[ "Kings" ], ":" ], "..." ]
   ], ...
   tachygraphy @ h1[ "Challenges for Tachygraphy on Wax" ],
   p[ "Though conditions for writing on wax tablets are adverse ", 

          "to tachygraphy, systems as described in ",
          a[ href[ ^tiro ], "Section 2" ], "..." ]
      ]
    ]
  } Article Content

— irregular, highly recursive schema
— HTML: structure through delimiters

DocBook: structure through nesting

Topics and Themes:
— SKOS-based ontology using 
       skos:narrower, skos:related, etc.
— part of ACM 1998 classification 

scheme plus some ad-hoc concepts

Basic Patterns: Variables and Incompleteness

Query-by-Example paradigm
— queries just like data plus variables, 

incompleteness, optionality, negation 
— patterns plus variables instead of navigation

Logical Variables in Patterns
— select relevant data (n-ary queries)
— group and aggregate data 
— join different data items

Complex Patterns: Formulas, Join, Optionality

Textual Syntax for Patterns: Term- and XML-style

Separation of Query and Construction 
— two separate parts in rules
— no mixing of construction and querying

— instead chaining where necessary

Separation of Concern by Views
— separate tasks of a query in rules
— efficient evaluation of chained queries

— memoization and unfolding

Rules: Inference, Views, and Chaining

Integration I: Separation of Concern

Integration II: Putting it All Together

Basic Pattern
“return the titles of all top-level sections in 
articles by Marcus Tullius Cicero and 
published in ‘Applied Data Management’. ”

Complex Pattern
“return titles and optionally paragraphs of 
all top-level sections without figures in 
articles on the topic ‘Wax Tablets’. ”

GOAL
  articles-on-wax-tablets [
    all article [
      title [ var ArticleTitle ],
      sections [
        all section [
          var SectionTitle,

      optional var Para
        ] ] ] ]
FROM
 and {
   in{ xml-document[ "file:DATA.bibliography.xcerpt" ],     
       bib {{
         article {{
           title {{ var ArticleTitle }},
           content [[ 
             section {{ 
               info {{ var SectionTitle -> title {{ }} }},
               without desc figure {{ }},
               optional var Para -> para {{ }}
            }} ]] }} }} }, 
   in{ rdf-document[ "file:DATA.acm-skos.xcerpt" ],     
       computing-classification {{
         triple[ var Paper, "skos:prefLabel", var ArticleTitle ],
         triple[ var Paper, "skos:primarySubject", var WaxTablets ],
         triple[ var WaxTablets, "skos:prefLabel", "Wax Tablets" ]
       }} }
}
END

GOAL
  <articles-on-wax-tablets>
    all <article>
      <title>var ArticleTitle</title>
      <sections>
        all <section>
          var SectionTitle

      optional var Para
        </section> </sections> </article> 
  </articles-on-wax-tablets>
FROM
 and (
   xml-document "file:DATA.bibliography.xcerpt" (
       <bib {partial,unordered}>
         <article {partial,unordered}>
           <title>var ArticleTitle</title>
           <content>
             <section {partial,unordered}> 
               <info {partial,unordered}>

             var SectionTitle -> <title {partial,unordered}/>
           </info>

               without desc <figure {partial,unordered} />
               optional var Para -> <para {partial,unordered} />
             </section> 
           </content> 
         </article> 
       </bib> )
   rdf-document "file:DATA.acm-skos.xcerpt" (
       (var Paper, skos:prefLabel, var ArticleTitle)
       (var Paper, skos:primarySubject, var WaxTablets)
       (var WaxTablets, skos:prefLabel, "Wax Tablets") ) ) 
END

Multiple Syntaxes
— textual term syntax (compact)
— textual XML-style syntax (explicit)
— visual syntax visXcerpt

Rules and Chaining
“close the skos:related relation on the 
provided data by adding skos:subject and 
traversing the closure of skos:narrower”

Integrating RDF and XML
“in which areas have my co-authors 
published in recent year?”

Integrating RDF and XML
“I would like to prepare a call-for-paper
for an established conference. What are
the areas of interest in recent years?”

‘Advancements in Data 
Management for Military and Civil 

Application’

‘Graphs and Networks’

‘Trees’‘Data Structures’‘Data’

‘Information Systems’
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Identifier and label of elements

Context-Menu: Interactive Features

Folding elements for information focus

Element nesting (child relation) becomes
box nesting and colors

Non-hierarchical relations as hyperlinks

Ordered vs. unordered children list

Accessing Web resources: arbitrary XML 
documents can be accessed using their URL Terms as formulas: 

Terms may contain boolean connectives, including disjunctions

Rules separate construction from querying
and allow for procedural abstraction in query programs

Xcerpt and visXcerpt: 
Integrating Web Querying

Sacha Berger
François Bry
Tim Furche

Incomplete patterns in depth: 
descendant allows additional intermediary elements

Grouping collects alternative bindings for variables:
essential for structural assembly 

Incomplete patterns in breadth: 
partial patterns allow additional child elements

Variables are used in lieu of data :
express selection,  joins, or arithmetic conditions

Terms as formulas: 
Terms may contain boolean connectives, variables, negation, etc.

Subterm negation: 
Some subterms may be required not to occur in matching data

Optional subterms:
Local form of disjunction essential for variable schema  data

Value Joins:
Expressed through multiple variable occurrences

Optional construction:
Limited form of conditional construction based on variable bindings

Overview Data Patterns Rules
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1 Data: 
Semi-structured Trees & Graphs

2 Patterns: 
Examples for Selected Data

3 Rules: 
Separation of Concern by Views

Bibliography Entries: DBLP-style

Article Content: HTML or DocBook

Topics and Themes: SKOS Ontology

Graph data model for Xcerpt and visXcerpt
— as in RDF and semi-structured DBs like Lore
— great attention to XML specificities such as 

attributes and namespaces

Consistent Extension of XML
— children order may be irrelevant
— possible transparent resolution of 

non-hierarchical relations

Bibliography Entries 
— rather regular schema with optionals
— several ordered lists, otherwise 

keyed attributes

  article_66_cicero_wax @ article{

    authors[ ...  ],
    title[ "Space- and Time-Optimal Data Storage on Wax Tablets" ],
    within[ scrolls[ "1-94" ], ^journal_adm ],
    content[
      body[
        contributions @ h1[ "Contributions" ],
        h1[ "A History of Data Storage: From Stone to Parchment" ],
        p[ "Despite ", cite[ ^article_66_scaurus_qumran ], "..." ],
        ol[

     li[ em[ strong[ "Homeric" ], " Age:" ], "..." ],
     li[ em[ "Age of the ", strong[ "Kings" ], ":" ], "..." ]
   ], ...
   tachygraphy @ h1[ "Challenges for Tachygraphy on Wax" ],
   p[ "Though conditions for writing on wax tablets are adverse ", 

          "to tachygraphy, systems as described in ",
          a[ href[ ^tiro ], "Section 2" ], "..." ]
      ]
    ]
  } Article Content

— irregular, highly recursive schema
— HTML: structure through delimiters

DocBook: structure through nesting

Topics and Themes:
— SKOS-based ontology using 
       skos:narrower, skos:related, etc.
— part of ACM 1998 classification 

scheme plus some ad-hoc concepts

Basic Patterns: Variables and Incompleteness

Query-by-Example paradigm
— queries just like data plus variables, 

incompleteness, optionality, negation 
— patterns plus variables instead of navigation

Logical Variables in Patterns
— select relevant data (n-ary queries)
— group and aggregate data 
— join different data items

Complex Patterns: Formulas, Join, Optionality

Textual Syntax for Patterns: Term- and XML-style

Separation of Query and Construction 
— two separate parts in rules
— no mixing of construction and querying

— instead chaining where necessary

Separation of Concern by Views
— separate tasks of a query in rules
— efficient evaluation of chained queries

— memoization and unfolding

Rules: Inference, Views, and Chaining

Integration I: Separation of Concern

Integration II: Putting it All Together

Basic Pattern
“return the titles of all top-level sections in 
articles by Marcus Tullius Cicero and 
published in ‘Applied Data Management’. ”

Complex Pattern
“return titles and optionally paragraphs of 
all top-level sections without figures in 
articles on the topic ‘Wax Tablets’. ”

GOAL
  articles-on-wax-tablets [
    all article [
      title [ var ArticleTitle ],
      sections [
        all section [
          var SectionTitle,

      optional var Para
        ] ] ] ]
FROM
 and {
   in{ xml-document[ "file:DATA.bibliography.xcerpt" ],     
       bib {{
         article {{
           title {{ var ArticleTitle }},
           content [[ 
             section {{ 
               info {{ var SectionTitle -> title {{ }} }},
               without desc figure {{ }},
               optional var Para -> para {{ }}
            }} ]] }} }} }, 
   in{ rdf-document[ "file:DATA.acm-skos.xcerpt" ],     
       computing-classification {{
         triple[ var Paper, "skos:prefLabel", var ArticleTitle ],
         triple[ var Paper, "skos:primarySubject", var WaxTablets ],
         triple[ var WaxTablets, "skos:prefLabel", "Wax Tablets" ]
       }} }
}
END

GOAL
  <articles-on-wax-tablets>
    all <article>
      <title>var ArticleTitle</title>
      <sections>
        all <section>
          var SectionTitle

      optional var Para
        </section> </sections> </article> 
  </articles-on-wax-tablets>
FROM
 and (
   xml-document "file:DATA.bibliography.xcerpt" (
       <bib {partial,unordered}>
         <article {partial,unordered}>
           <title>var ArticleTitle</title>
           <content>
             <section {partial,unordered}> 
               <info {partial,unordered}>

             var SectionTitle -> <title {partial,unordered}/>
           </info>

               without desc <figure {partial,unordered} />
               optional var Para -> <para {partial,unordered} />
             </section> 
           </content> 
         </article> 
       </bib> )
   rdf-document "file:DATA.acm-skos.xcerpt" (
       (var Paper, skos:prefLabel, var ArticleTitle)
       (var Paper, skos:primarySubject, var WaxTablets)
       (var WaxTablets, skos:prefLabel, "Wax Tablets") ) ) 
END

Multiple Syntaxes
— textual term syntax (compact)
— textual XML-style syntax (explicit)
— visual syntax visXcerpt

Rules and Chaining
“close the skos:related relation on the 
provided data by adding skos:subject and 
traversing the closure of skos:narrower”

Integrating RDF and XML
“in which areas have my co-authors 
published in recent year?”

Integrating RDF and XML
“I would like to prepare a call-for-paper
for an established conference. What are
the areas of interest in recent years?”

‘Advancements in Data 
Management for Military and Civil 
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Identifier and label of elements

Context-Menu: Interactive Features

Folding elements for information focus

Element nesting (child relation) becomes
box nesting and colors

Non-hierarchical relations as hyperlinks

Ordered vs. unordered children list

Accessing Web resources: arbitrary XML 
documents can be accessed using their URL Terms as formulas: 

Terms may contain boolean connectives, including disjunctions

Rules separate construction from querying
and allow for procedural abstraction in query programs

Xcerpt and visXcerpt: 
Integrating Web Querying

Sacha Berger
François Bry
Tim Furche

Incomplete patterns in depth: 
descendant allows additional intermediary elements

Grouping collects alternative bindings for variables:
essential for structural assembly 

Incomplete patterns in breadth: 
partial patterns allow additional child elements

Variables are used in lieu of data :
express selection,  joins, or arithmetic conditions

Terms as formulas: 
Terms may contain boolean connectives, variables, negation, etc.

Subterm negation: 
Some subterms may be required not to occur in matching data

Optional subterms:
Local form of disjunction essential for variable schema  data

Value Joins:
Expressed through multiple variable occurrences

Optional construction:
Limited form of conditional construction based on variable bindings

Overview Data Patterns Rules
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1 Data: 
Semi-structured Trees & Graphs

2 Patterns: 
Examples for Selected Data

3 Rules: 
Separation of Concern by Views

Bibliography Entries: DBLP-style

Article Content: HTML or DocBook

Topics and Themes: SKOS Ontology

Graph data model for Xcerpt and visXcerpt
— as in RDF and semi-structured DBs like Lore
— great attention to XML specificities such as 

attributes and namespaces

Consistent Extension of XML
— children order may be irrelevant
— possible transparent resolution of 

non-hierarchical relations

Bibliography Entries 
— rather regular schema with optionals
— several ordered lists, otherwise 

keyed attributes

  article_66_cicero_wax @ article{

    authors[ ...  ],
    title[ "Space- and Time-Optimal Data Storage on Wax Tablets" ],
    within[ scrolls[ "1-94" ], ^journal_adm ],
    content[
      body[
        contributions @ h1[ "Contributions" ],
        h1[ "A History of Data Storage: From Stone to Parchment" ],
        p[ "Despite ", cite[ ^article_66_scaurus_qumran ], "..." ],
        ol[

     li[ em[ strong[ "Homeric" ], " Age:" ], "..." ],
     li[ em[ "Age of the ", strong[ "Kings" ], ":" ], "..." ]
   ], ...
   tachygraphy @ h1[ "Challenges for Tachygraphy on Wax" ],
   p[ "Though conditions for writing on wax tablets are adverse ", 

          "to tachygraphy, systems as described in ",
          a[ href[ ^tiro ], "Section 2" ], "..." ]
      ]
    ]
  } Article Content

— irregular, highly recursive schema
— HTML: structure through delimiters

DocBook: structure through nesting

Topics and Themes:
— SKOS-based ontology using 
       skos:narrower, skos:related, etc.
— part of ACM 1998 classification 

scheme plus some ad-hoc concepts

Basic Patterns: Variables and Incompleteness

Query-by-Example paradigm
— queries just like data plus variables, 

incompleteness, optionality, negation 
— patterns plus variables instead of navigation

Logical Variables in Patterns
— select relevant data (n-ary queries)
— group and aggregate data 
— join different data items

Complex Patterns: Formulas, Join, Optionality

Textual Syntax for Patterns: Term- and XML-style

Separation of Query and Construction 
— two separate parts in rules
— no mixing of construction and querying

— instead chaining where necessary

Separation of Concern by Views
— separate tasks of a query in rules
— efficient evaluation of chained queries

— memoization and unfolding

Rules: Inference, Views, and Chaining

Integration I: Separation of Concern

Integration II: Putting it All Together

Basic Pattern
“return the titles of all top-level sections in 
articles by Marcus Tullius Cicero and 
published in ‘Applied Data Management’. ”

Complex Pattern
“return titles and optionally paragraphs of 
all top-level sections without figures in 
articles on the topic ‘Wax Tablets’. ”

GOAL
  articles-on-wax-tablets [
    all article [
      title [ var ArticleTitle ],
      sections [
        all section [
          var SectionTitle,

      optional var Para
        ] ] ] ]
FROM
 and {
   in{ xml-document[ "file:DATA.bibliography.xcerpt" ],     
       bib {{
         article {{
           title {{ var ArticleTitle }},
           content [[ 
             section {{ 
               info {{ var SectionTitle -> title {{ }} }},
               without desc figure {{ }},
               optional var Para -> para {{ }}
            }} ]] }} }} }, 
   in{ rdf-document[ "file:DATA.acm-skos.xcerpt" ],     
       computing-classification {{
         triple[ var Paper, "skos:prefLabel", var ArticleTitle ],
         triple[ var Paper, "skos:primarySubject", var WaxTablets ],
         triple[ var WaxTablets, "skos:prefLabel", "Wax Tablets" ]
       }} }
}
END

GOAL
  <articles-on-wax-tablets>
    all <article>
      <title>var ArticleTitle</title>
      <sections>
        all <section>
          var SectionTitle

      optional var Para
        </section> </sections> </article> 
  </articles-on-wax-tablets>
FROM
 and (
   xml-document "file:DATA.bibliography.xcerpt" (
       <bib {partial,unordered}>
         <article {partial,unordered}>
           <title>var ArticleTitle</title>
           <content>
             <section {partial,unordered}> 
               <info {partial,unordered}>

             var SectionTitle -> <title {partial,unordered}/>
           </info>

               without desc <figure {partial,unordered} />
               optional var Para -> <para {partial,unordered} />
             </section> 
           </content> 
         </article> 
       </bib> )
   rdf-document "file:DATA.acm-skos.xcerpt" (
       (var Paper, skos:prefLabel, var ArticleTitle)
       (var Paper, skos:primarySubject, var WaxTablets)
       (var WaxTablets, skos:prefLabel, "Wax Tablets") ) ) 
END

Multiple Syntaxes
— textual term syntax (compact)
— textual XML-style syntax (explicit)
— visual syntax visXcerpt

Rules and Chaining
“close the skos:related relation on the 
provided data by adding skos:subject and 
traversing the closure of skos:narrower”

Integrating RDF and XML
“in which areas have my co-authors 
published in recent year?”

Integrating RDF and XML
“I would like to prepare a call-for-paper
for an established conference. What are
the areas of interest in recent years?”
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Identifier and label of elements

Context-Menu: Interactive Features

Folding elements for information focus

Element nesting (child relation) becomes
box nesting and colors

Non-hierarchical relations as hyperlinks

Ordered vs. unordered children list

Accessing Web resources: arbitrary XML 
documents can be accessed using their URL Terms as formulas: 

Terms may contain boolean connectives, including disjunctions

Rules separate construction from querying
and allow for procedural abstraction in query programs

Xcerpt and visXcerpt: 
Integrating Web Querying

Sacha Berger
François Bry
Tim Furche

Incomplete patterns in depth: 
descendant allows additional intermediary elements

Grouping collects alternative bindings for variables:
essential for structural assembly 

Incomplete patterns in breadth: 
partial patterns allow additional child elements

Variables are used in lieu of data :
express selection,  joins, or arithmetic conditions

Terms as formulas: 
Terms may contain boolean connectives, variables, negation, etc.

Subterm negation: 
Some subterms may be required not to occur in matching data

Optional subterms:
Local form of disjunction essential for variable schema  data

Value Joins:
Expressed through multiple variable occurrences

Optional construction:
Limited form of conditional construction based on variable bindings

Overview Data Patterns Rules




