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Abstract

This document specifies usage scenarios for the W3C XML Query data model, algebra, and query
language.

Status of this document

The material in this document was previously contained in the W3C XML Requirements. Due to its
length, we have placed it in a separate document. This is a W3C Working Draft for review by W3C
Members and other interested parties. It is a draft document and may be updated, replaced or made
obsolete by other documents at any time. It is inappropriate to use W3C Working Drafts as reference
material or to cite them as other than "work in progress". This is work in progress and does not imply
endorsement by the W3C membership.

This document has been produced as part of the W3C XML Activity, following the procedures set out
for the W3C Process. The document has been written by the XML Query Working Group ( W3C
members only). The goals of the XML Query working group are discussed in the XML Query Working

Group charter ( W3C members only).

The XML Query Working Group feels that the contents of this Working Draft are relatively stable, and
therefore encourages feedback on this version.

Comments on this document should be sent to the W3C mailing list www-xml-query-
comments@wa3.org (archived at http://lists.w3.org/Archives/Public/www-xml-query-comments/).
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A list of current W3C Recommendations and other technical documents can be found at
http://mww.w3.0rg/TR/.
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1 Use Cases for XML Queries

The use cases listed below were created by the XML Query Working Group to illustrate important
applications for an XML query language. Each use case is focused on a specific application area, and
contains a Document Type Definition (DTD) and example input data. Each use case specifies a set of
queries that might be applied to the input data, and the expected results for each query. Since the
English description of each query is concise, the expected results form an important part of the
definition of each query, specifying the expected output format. These use cases were originally
published as part of the W3C XML Query Requirements document, without solutions in concrete
query languages. Now it is being republished with solutions for XQuery.

Several implementors have asked that we make the queries from these use cases available in a
separate file to make it easier for them to test their parsers. These queries may be found in [Use Case
Sample Queries]. Also, the queries from the XQuery specification itself have been made available in

XQuery Sample Queries].

Some of the use cases assume that input is provided in the form of one or more documents with
specific names such as "http://www.bn.com/bib.xml". Other use cases are based on implicit
(unnamed) input documents. The input environment for each use case is stated in its Document Type
Definition (DTD) section.

These use cases represent a snapshot of an ongoing work. Some important application areas are not
yet adequately covered by a use case. The XML Query Working Group reserves the right to add,
delete, or modify individual queries or whole use cases as the work progresses. The presence of a
query in this set of use cases does not necessarily indicate that the query will be expressible in the
XML Query Language(s) to be created by the XML Query Working Group.

1.1 Use Case "XMP": Experiences and Exemplars

This use case contains several example queries that illustrate requirements gathered from the
database and document communities.

1.1.1 Document Type Definitions (DTD)

Most of the example queries in this use case are based on a bibliography document named
"http://wvww.bn.com/bib.xml" with the following DTD:
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<! ELEMENT bib (book* )>

<! ELEMENT book (title, (author+ | editor+ ), publisher,
<! ATTLI ST book year CDATA #REQU RED >

<! ELEMENT author (last, first )>

< ELEMENT editor (last, first, affiliation )>
<! ELEMENT title (#PCDATA )>

<! ELEMENT | ast (#PCDATA )>

<! ELEMENT first (#PCDATA )>

<! ELEMENT affiliation (#PCDATA )>

<! ELEMENT publ i sher (#PCDATA )>

<! ELEMENT price (#PCDATA )>

1.1.2 Sample Data
Here is the data found at www.bn.com/bib.xml:

<bi b>
<book year="1994" >
<title>TCP/IP Illustrated</title>
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price )>

<aut hor ><| ast >St evens</ | ast ><first>W </ first></aut hor>

<publ i sher >Addi son- sl ey</ publ i sher >
<price> 65.95</price>
</ book>

<book year="1992">

<title>Advanced Programming in the Unix environnent</title>
<aut hor ><| ast >St evens</ | ast ><first >W</first></aut hor>

<publ i sher >Addi son- sl ey</ publ i sher >
<price>65. 95</ pri ce>
</ book>

<book year ="2000">
<title>Data on the Wb</title>

<aut hor ><| ast >Abi t eboul </ | ast ><fi rst >Serge</first></aut hor>
<aut hor ><| ast >Buneman</ | ast ><fi rst >Pet er </ fi r st ></ aut hor >
<aut hor ><| ast >Suci u</ | ast ><fi rst >Dan</fi r st ></ aut hor >

<publ i sher >Mor gan Kauf mann Publ i sher s</ publ i sher >

<price> 39.95</price>
</ book>

<book year="1999" >

<title>The Econom cs of Technol ogy and Content for Digital Tv</title>

<edi t or >
<l ast >CGer bar g</ | ast ><fi rst>Darcy</first>
<affiliation>C TI</affiliation>
</editor>

<publ i sher >Kl uwer Acadeni ¢ Publ i shers</ publ i sher >

<price>129. 95</ pri ce>
</ book>

</ bi b>

1.1.3 DTD for Q5

Q5 also uses information on book reviews and prices from a separate data source named

"http://www.amazon.com/reviews.xml" with the following DTD:

http://www.w3.0rg/TR/xmlquery-use-cases
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<! ELEMENT reviews (entry*)>

<! ELEMENT entry (title, price, review>
<! ELEMENT title  (#PCDATA) >

<! ELEMENT price (#PCDATA) >

<! ELEMENT revi ew (#PCDATA) >

1.1.4 Sample Data for Q5

Here are the contents of "http://www.amazon.com/reviews.xml";

<revi ews>
<entry>
<title>Data on the Web</titl e>
<price>34.95</ pri ce>
<revi ew>
A very good di scussion of sem -structured dat abase
systens and XM..
</review>
</entry>
<entry>
<title>Advanced Programming in the Unix environnment</title>
<price>65. 95</ pri ce>
<revi ew>
A clear and detail ed di scussion of UN X progranmm ng.
</review>
</entry>
<entry>
<title>TCP/IP Illustrated</title>
<price>65. 95</ pri ce>
<revi ew>
One of the best books on TCP/IP.
</review>

</entry>
</revi ews>

1.1.5 DTD for Q9
Q9 uses an input document named "books.xml", with the following DTD:

<! ELEMENT chapter (title, section*)>
<! ELEMENT section (title, section*)>
<l ELEMENT title (#PCDATA)>

1.1.6 Data for Q9
Here are the contents of books.xml:

<chapt er>
<title>Data Mdel </title>
<secti on>
<title>Syntax For Data Model </title>
</ section>
<secti on>
<title>XM</title>
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<secti on>
<title>Basic Syntax</title>
</ section>
<secti on>
<title>XM. and Sem structured Data</title>
</ section>

</ section>

</ chapt er >

1.1.7 DTD for Q10

Q10 uses an input document named "prices.xml", with the following DTD:

<! ELEMENT prices (book*)>

<! ELEMENT book (title, source, price)>
<! ELEMENT title (#PCDATA) >

<! ELEMENT source (#PCDATA) >

<! ELEMENT price (#PCDATA) >

1.1.8 Data for Q10

Here are the contents of prices.xml:

<prices>
<book>

</ book>
<book>

</ book>
<book>

</ book>
<book>

</ book>
<book>

</ book>
<book>

</ book>
</ prices>

<title>Advanced Progranmmng in the Unix environnment</title>
<sour ce>wWww. anazon. conk/ sour ce>
<price>65. 95</ pri ce>

<title>Advanced Progranming in the Unix environment </title>
<sour ce>www. bn. conx/ sour ce>
<price>65. 95</ pri ce>

<title> TCP/IP Illustrated </title>
<sour ce>Www. anazon. conx/ sour ce>
<price>65. 95</ pri ce>

<title> TCP/IP Illustrated </title>
<sour ce>wwv. bn. conk/ sour ce>
<price>65. 95</ pri ce>

<title>Data on the Web</title>
<sour ce>Wwmn. almazon. conxk/ sour ce>
<price>34.95</pri ce>

<title>Data on the Web</title>
<sour ce>Ww. bn. conx/ sour ce>
<pri ce>39. 95</ pri ce>

1.1.9 Queries and Results
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1.1.9.1 Q1

List books published by Addison-Wesley after 1991, including their year and title.

Sol ution in XQuery:

<bi b>
{
FOR $b I N docurent ("http://ww. bn. com')/bi b/ book
WHERE $b/ publ i sher = "Addi son-Wésl ey" AND $b/ @ear > 1991

RETURN
<book year={ $b/ @ear }>
{ $b/title }
</ book>
}
</ bi b>

Expect ed Result:

<bi b>
<book year="1994">
<title>TCP/IP Illustrated</title>
</ book>
<book year="1992">
<title>Advanced Progranming in the Unix environment</title>
</ book>
</ bi b>
1.1.9.2 Q2

Create a flat list of all the title-author pairs, with each pair enclosed in a "result" element.

Sol ution in XQuery:

<resul ts>

{
FOR $b I N docunent ("http://ww. bn. com')/ bi b/ book,
$t INS$b/title,
$a | N $b/ aut hor
RETURN
<result>

</resul t>

}

</resul t s>

Expected Result:
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<resul ts>
<result>
<title>TCP/IP Illustrated</title>
<aut hor >
<l ast >St evens</ | ast >
<first>W</first>
</ aut hor >
</resul t>
<result>
<title>Advanced Progranming in the Unix environment</title>
<aut hor >
<l ast >St evens</ | ast >
<first>W</first>
</ aut hor >
</resul t>
<result>
<title>Data on the Web</title>
<aut hor >
<l ast >Abi t eboul </ | ast >
<first>Serge</first>
</ aut hor >
</resul t>
<result>
<title>Data on the Web</title>
<aut hor >
<l ast >Buneman</ | ast >
<first>Peter</first>
</ aut hor >
</resul t>
<result>
<title>Data on the Web</title>
<aut hor >
<l ast >Suci u</| ast >
<first>Dan</first>
</ aut hor >
</result>

</resul ts>
1.1.9.3 Q3

For each book in the bibliography, list the title and authors, grouped inside a "result" element.

Sol ution in XQuery:

<resul ts>
{
FOR $b I N docunent ("http://ww. bn. cont')/ bi b/ book
RETURN
<result>
{ $b/title}
{
FOR $a I N $b/ aut hor
RETURN $a
}
</result>

}

</resul ts>
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Expected Result:

<resul ts>
<result>
<title>TCP/IP Illustrated</title>
<aut hor >
<| ast >St evens</ | ast >
<first>W</first>
</ aut hor >
</resul t>
<result>
<title>Advanced Progranming in the Unix environment</title>
<aut hor >
<l ast >St evens</ | ast >
<first>W</first>
</ aut hor >
</resul t>
<result>
<title>Data on the Web</title>
<aut hor >
<l ast >Abi t eboul </ | ast >
<first>Serge</first>
</ aut hor >
<aut hor >
<l ast >Buneman</ | ast >
<first>Peter</first>
</ aut hor >
<aut hor >
<l ast >Suci u</| ast >
<first>Dan</first>
</ aut hor >
</resul t>
<result>
<title>The Econom cs of Technol ogy and Content for Digital Tv</ti
</result>

</resul t s>
1.1.9.4 Q4

For each author in the bibliography, list the author's name and the titles of all books by that author,
grouped inside a "result" element.

Solution in XQuery:

<resul t s>
{
FOR $a I N distinct(docunent ("http://ww.bn.com')//author)
RETURN
<result>
{ sa}
{

FOR $b I'N docurent ("http://ww. bn. com)/bi b/ bo
RETURN $b/title
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}
</result>
}
</resul t s>
Expect ed Result:
<resul t s>
<result>
<aut hor >
<l ast >St evens</ | ast >
<first>W</first>
</ aut hor >
<title>TCP/IP Illustrated</title>
<title>Advanced Progranming in the Unix environment</title>
</resul t>
<result>
<aut hor >
<l ast >Abi t eboul </ | ast >
<first>Serge</first>
</ aut hor >
<title>Data on the Web</title>
</result>
<result>
<aut hor >
<l ast >Bunenman</ | ast >
<first>Peter</first>
</ aut hor >
<title>Data on the Web</title>
</result>
<result>
<aut hor >
<l ast >Suci u</| ast >
<first>Dan</first>
</ aut hor >
<title>Data on the Web</title>
</result>

</resul t s>

1.1.9.5 Q5

For each book found at both bn.com and amazon.com, list the title of the book and its price from each
source.

Sol ution in XQuery:

<books-wi t h-pri ces>
{
FOR $b I N docunent (" wwv. bn. con bi b. xm ") // book
$a | N document (" wwv. anazon. com revi ews. xm ")/ /entry

WHERE $b/title = $a/title

RETURN

<book-wi t h- pri ces>
{ $b/title}
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<price-anmazon>{ $al/price/text() }</price-amazon>
<price-bn>{ $b/price/text() }</price-bn>
</ book-wi t h-pri ces>
}

</ books-wi t h-pri ces>

Expect ed Result:

<books-wi t h-pri ces>
<book-wi t h- pri ces>
<title>TCP/IP Illustrated</title>
<pri ce-anazon>65. 95</ pri ce- anazon>
<price-bn> 65. 95</pri ce- bn>
</ book-wi t h-pri ces>
<book- wi t h-pri ces>
<title>Advanced Programming in the Unix environnent</title>
<pri ce- anmazon>65. 95</ pri ce- amazon>
<pri ce- bn>65. 95</ pri ce- bn>
</ book-wi t h-pri ces>
<book-wi t h- pri ces>
<title>Data on the Wb</title>
<pri ce-anmazon>34. 95</ pri ce- anazon>
<price-bn> 39.95</pri ce- bn>
</ book-wi t h-pri ces>
</ books-wi t h-pri ces>

1.1.9.6 Q6

For each book that has at least one author, list the title and first two authors, and an empty "et-al"
element if the book has additional authors.

Sol ution in XQuery:

<bi b>
{
FOR $b I'N docurent ("wav. bn. cond bi b. xmi ")/ / book
WHERE count ($b/author) > 0
RETURN
<book>
{ $b/title}
{
FOR $a IN $b/author[1 TO 2]
RETURN $a
}
{
I F (count ($b/author) > 2)
THEN <et-al / >
ELSE ()
}
</ book>
}
</ bi b>

http://mww.w3.org/TR/xmlquery-use-cases 8/9/2001



XML Query Use Cases Page 12 of 78

Expected Result:

<bi b>
<book>
<title>TCP/IP Illustrated</title>
<aut hor >
<| ast >St evens</ | ast >
<first>W</first>
</ aut hor >
</ book>
<book>
<title>Advanced Progranming in the Unix environment</title>
<aut hor >
<l ast >St evens</ | ast >
<first>W</first>
</ aut hor >
</ book>
<book>
<title>Data on the Web</title>
<aut hor >
<l ast >Abi t eboul </ | ast >
<first>Serge</first>
</ aut hor >
<aut hor >
<l ast >Buneman</ | ast >
<first>Peter</first>
</ aut hor >
<et-al/>
</ book>
</ bi b>
1.1.9.7 Q7

List the titles and years of all books published by Addison-Wesley after 1991, in alphabetic order.

Sol ution in XQuery:

<bi b>
{
FOR $b I N docunent ("ww. bn. coni bi b. xm ")/ / book[ publ i sher = " Addi son- Vsl ey
RETURN
<book>
{ $b/ @ear }
{ $b/title}
</ book>
SORTBY (title)
}
</ bi b>

Expected Result:

<bi b>
<book year="1992">
<title>Advanced Programming in the Unix environnment</title>
</ book>
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<book year="1994">
<title>TCP/IP Illustrated</title>
</ book>
</ bi b>

1.1.9.8 Q8

Find books in which some element has a tag ending in "or" and the same element contains the string
"Suciu" (at any level of nesting). For each such book, return the title and the qualifying element.

Sol ution in XQuery:

FOR $b I'N docurent (" ww. bn. cont bi b. xm ")/ / book
$e IN $b/*[contains(string(.), "Suciu")]
WHERE ends_wi t h(nane($e), "or")
RETURN
<book>
{ $b/title }
{ $e}

</ book>

In the above solution, name(element) is an XPath function, and ends_with(stringl, string2) is a
possible function inspired by the XPath starts-with function, but not agreed on as an XQuery function.

Expect ed Result:

<book>
<title>Data on the Web</title>
<aut hor >
<l ast >Suci u</| ast >
<first>Dan</first>
</ aut hor >
</ book>
1.1.9.9 Q9

In the document "books.xml", find all section or chapter titles that contain the word "XML", regardless
of the level of nesting.

Solution in XQuery:

<resul ts>
{
FOR $t I N docunent ("books.xm ")//chapter/title UNI ON docunent ("books. xm ")
WHERE contai ns($t/text (), "XWM")
RETURN $t
}

</resul ts>
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Expected Result:

<resul ts>

<title>XM.</title>

<title>XM. and Sem structured Data</title>
</resul ts>

1.1.9.10 Q10

In the document "prices.xml", find the minimum price for each book, in the form of a "minprice"
element with the book title as its title attribute.

Solution in XQuery:

<resul t s>
{
LET $doc : = docunent ("prices.xm")
FOR $t I N distinct($doc/book/title)
LET $p : = $doc/book[title = $t]/price

RETURN
<mnprice title={ $t/text() }>
{
m n( $p)
}

</ mnprice>

}

</resul ts>

Expected Result:

<resul ts>
<m nprice title="Advanced Programmng in the Unix environnent">
<pri ce>65. 95</ pri ce>
</ m nprice>
<minprice title="TCP/IP |llustrated">
<price>65. 95</ pri ce>
</ m nprice>
<minprice title="Data on the Wb">
<price>39. 95</ pri ce>
</ mnprice>
</resul ts>

1.1.9.11 Q11

For each book with an author, return the book with its title and authors. For each book with an editor,
return a reference with the book title and the editor's affiliation.

Sol ution in XQuery:
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<bi b>
{
FOR $b I'N docurent ("wwmv. bn. cont bi b. xml ")/ / book[ aut hor]
RETURN
<book>
{ $b/title}
{ $b/author }
</ book>
}
{
FOR $b I'N docurent ("wwmv. bn. con bi b. xml ")/ / book[ edi t or]
RETURN
<r ef erence>
{ $b/title}
<org>{ $b/editor/affiliation/text() }</org>
</ref erence>
}
</ bi b>

Expected Result:

<bi b>
<book>
<title>TCP/IP Illustrated</title>
<aut hor >
<| ast >St evens</ | ast >
<first>W</first>
</ aut hor >
</ book>
<book>
<title>Advanced Progranming in the Unix environment</title>
<aut hor >
<| ast >St evens</ | ast >
<first>W</first>
</ aut hor >
</ book>
<book>
<title>Data on the Web</title>
<aut hor >
<l ast >Abi t eboul </ | ast >
<first>Serge</first>
</ aut hor >
<aut hor >
<l ast >Buneman</ | ast >
<first>Peter</first>
</ aut hor >
<aut hor >
<l ast >Suci u</| ast >
<first>Dan</first>
</ aut hor >
</ book>
<ref erence>
<title>The Economi cs of Technol ogy and Content for Digital Tv</ti
<or g>Cl Tl </ or g>
</reference>
</ bi b>
1.1.9.12 Q12

http://mww.w3.org/TR/xmlquery-use-cases 8/9/2001



XML Query Use Cases Page 16 of 78

Find pairs of books that have different titles but the same set of authors (possibly in a different order).

Solution in XQuery:

<bi b>
{
FOR $bookl I N docunent ("wwv. bn. cont bi b. xm ") // book,
$book2 | N docunent ("www. bn. conmd bi b. xm ")/ / book
WHERE $bookl/title/text() > $book2/titlel/text()
AND bags- ar e- equal ($book1/ aut hor, $book2/ aut hor)
RETURN
<book- pai r >
{ $bookl/title }
{ $book2/title }
</ book- pai r >

</ bi b>

Expected Result:

<bi b>
<book- pai r >
<title>TCP/IP Illustrated</title>
<title>Advanced Programming in the Unix environment</title>
</ book- pai r >
</ bi b>

Ed. Note: The above solution uses a function, bags-are-equal(), which was created out
of thin air for the purpose of this query. The XQuery document contains an issue list,
and one of the issues states that we must decide how to compare collections, including
bags.
1.2 Use Case "TREE": Queries that preserve hierarchy
Some XML document-types have a very flexible structure in which text is mixed with elements and
many elements are optional. These document-types show a wide variation in structure from one
document to another. In documents of these types, the ways in which elements are ordered and
nested are usually quite important.
1.2.1 Description
An XML query language should have the ability to extract elements from documents while preserving
their original hierarchy. This Use Case illustrates this requirement by means of a flexible document
type named Book.
1.2.2 Document Type Definition (DTD)

This use case is based on an input document named "book.xml", with the following DTD:

<! DOCTYPE bhook [
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<! ELEMENT book (title, author+, section+)>
<! ELEMENT title (#PCDATA) >
<! ELEMENT aut hor (#PCDATA) >
<I ELEMENT section (title, (p | figure | section)* )>
<! ATTLI ST section
id ID #1 MPLI ED
difficulty CDATA #l MPLI ED>
<! ELEMENT p (#PCDATA) >
<! ELEMENT figure (title, inage)>
<I ATTLI ST figure
width  CDATA #REQU RED
hei ght CDATA #REQU RED >
<! ELEMENT i nage EMPTY>
<l ATTLI ST i nage
source CDATA #REQU RED >
1>

1.2.3 Sample Data
The queries in this use case are based on the following sample data.

<?xm version="1.0"?>

<! DOCTYPE book SYSTEM "book. dt d">

<book>
<title>Data on the Wb</title>
<aut hor >Ser ge Abi t eboul </ aut hor >
<aut hor >Pet er Bunenman</ aut hor >
<aut hor >Dan Suci u</ aut hor >
<section id="intro" difficulty="easy" >

<title>Introduction</title>

<p>Text ... </p>
<secti on>
<titl e>Audi ence</title>
<p>Text ... </p>
</ section>
<section>
<title>Wb Data and the Two Cultures</title>
<p>Text ... </p>

<figure hei ght="400" w dt h="400">
<title>Traditional client/server architecture</title>
<i mage source="csarch.gif"/>

</figure>
<p>Text ... </p>

</ section>

</ section>
<section id="syntax" difficulty="nedi um >

<title>A Syntax For Data</title>

<p>Text ... </p>

<figure hei ght="200" w dt h="500">
<title>G aph representations of structures</title>
<i mage source="graphs.gif"/>

</figure>

<p>Text ... </p>

<section>
<title>Base Types</title>
<p>Text ... </p>

</ secti on>

<section>
<title>Representing Rel ational Databases</title>
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<p>Text ... </p>

<figure hei ght="250" w dt h="400">
<title>Exanpl es of Relations</title>
<i mage source="relations.gif"/>

</figure>

</ section>

<secti on>
<titl e>Representing oject Databases</title>
<p>Text ... </p>

</ section>
</ section>
</ book>

1.2.4 Queries and Results
124101

Prepare a (nested) table of contents for Book1, listing all the sections and their titles. Preserve the
original attributes of each <section> element, if any.

Sol ution in XQuery:

<t oc>
{
LET $b : = docurent (" bookl. xm ")
RETURN
filter($b//section | $b//section/title | $b//section/titleltext(
}
</toc>

Expected Result:

<t oc>
<section id="intro" difficulty="easy">
<title> ntroduction</title>
<secti on>
<title>Audi ence</title>
</ section>
<secti on>
<title>Web Data and the Two Cultures</title>
</ section>
</ section>
<section id="syntax" difficulty="mediuni>
<title>A Syntax For Data</title>
<secti on>
<title>Base Types</title>
</ section>
<secti on>
<title>Representing Rel ati onal Databases</title>
</ section>
<secti on>
<title>Representing bj ect Databases</title>
</ section>
</ section>
</toc>
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1.2.4.2 Q2
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Prepare a (flat) figure list for Book1, listing all the figures and their titles. Preserve the original

attributes of each <figure> element, if any.

Sol ution in XQuery:

<figlist>
{
FOR $f I N docurent ("bookl. xm ")//figure
RETURN
<figure>
{ $f/@ }
{ $f/title}
</figure>
}
</figlist>

Expect ed Result:

<figlist>
<figure height="400" w dth="400">
<title>Traditional client/server architecture</title>
</figure>
<figure height="200" w dth="500">
<title>Gaph representations of structures</title>
</figure>
<figure height="250" w dth ="400">
<title>Exanpl es of Relations</title>
</figure>
</figlist>

1.2.43 Q3

How many sections are in Book1, and how many figures?

Solution in XQuery:

<section_count >{ count (docunent ("bookl. xm ")//section) }</section_count>,
<figure_count>{ count (docunent ("bookl. xm ")//figure) }</figure_count>

Expect ed Result:

<sect i on_count >7</ secti on_count >
<fi gure_count >3</fi gure_count >

1.2.4.4 Q4
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How many top-level sections are in Book1?

Solution in XQuery:
<t op_secti on_count >

{

count (docunent (" bookl1. xm ")/ book/ secti on)

}

</top_section_count >

Expected Result:

<t op_secti on_count >2</t op_secti on_count >
1.2.4.5 Q5

Make a flat list of the section elements in Bookl. In place of its original attributes, each section
element should have two attributes, containing the title of the section and the number of figures
immediately contained in the section.

Solution in XQuery:

<section_list>

{
FOR $s I N docunent ("bookl. xm ")//section
LET $f := $s/figure
RETURN
<section title={ $s/title/text() } figcount={ count($f) }/>
}

</section_list>

Expected Result:

<section_list>
<section title="Introduction" figcount="0"/>
<section title="A Syntax For Data" figcount="1"/>
<section title="Audi ence" figcount="0"/>
<section title="Wb Data and the Two Cul tures" figcount="1"/>
<section title="Base Types" figcount="0"/>
<section title="Representing Rel ati onal Databases" figcount="1"/>
<section title="Representing Object Databases" figcount="0"/>
</section_list>

1.2.4.6 Q6

Make a nested list of the section elements in Book1, preserving their original attributes and hierarchy.
Inside each section element, include the title of the section and an element that includes the number
of figures immediately contained in the section.

http://mww.w3.org/TR/xmlquery-use-cases 8/9/2001



XML Query Use Cases Page 21 of 78

Sol ution in XQuery:

DEFI NE FUNCTI ON section_summary (ELEMENT $s) RETURNS ELEMENT

{
<section>
{ $s/ @ }
{ $s/title}
<figcount>{ count($s/figure) }</figcount>
{
FOR $ss I N $s/section
RETURN secti on_sunmmar y( $ss)
}
</ secti on>
}
<t oc>
{
FOR $s I N docunent ("bookl. xm | ")//section
RETURN secti on_sunmmar y($s)
}
</toc>

Expected Result:

<t oc>
<secti on>
<title>Introduction</title>
<fi gcount >0</ fi gcount >
<section>
<title>Audi ence</title>
<fi gcount >0</ fi gcount >
</ secti on>
<secti on>
<title>Wb Data and the Two Cultures</title>
<fi gcount >1</fi gcount >
</ section>
</ secti on>
<section>
<title>A Syntax For Data</title>
<fi gcount >1</ fi gcount >
<secti on>
<title>Base Types</title>
<fi gcount >0</ fi gcount >
</ secti on>
<secti on>
<title>Representing Rel ational Databases</title>
<fi gcount >1</fi gcount >
</ secti on>
<secti on>
<title>Representing Obj ect Databases</title>
<fi gcount >0</ fi gcount >
</ section>
</ secti on>
<section>
<title>Audi ence</title>
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<fi gcount >0</fi gcount >

</ section>

<secti on>
<title>Wb Data and the Two Cultures</title>
<fi gcount >1</fi gcount >

</ section>

<section>
<title>Base Types</title>
<fi gcount >0</fi gcount >

</ section>

<secti on>
<title>Representing Rel ati onal Databases</title>
<fi gcount >1</fi gcount >

</ section>

<section>
<title>Representing Obj ect Databases</title>
<fi gcount >0</fi gcount >

</ section>

</toc>

1.3 Use Case "SEQ" - Queries based on Sequence
This use case illustrates queries based on the sequence in which elements appear in a document.
1.3.1 Description

Although sequence is not significant in most traditional database systems or object systems, it can
be quite significant in structured documents. This use case presents a series of queries based on a
medical report.

1.3.2 Document Type Definition (DTD)

This use case is based on a medical report using the HL7 Patient Record Architecture. We simplify
the DTD in this example, using only what is needed to understand the queries.

<! DOCTYPE report [
<! ELEMENT report (section*)>
<! ELEMENT section (section.title, section.content)>
<! ELEMENT section.title (#PCDATA )>
<l ELEMENT section.content (#PCDATA | anesthesia | prep
| incision | action | observation )*>
<! ELEMENT anest hesi a (#PCDATA) >
<! ELEMENT prep ( (#PCDATA | action)* )>
<! ELEMENT incision ( (#PCDATA | geography | instrument)* )>
<! ELEMENT action ( (#PCDATA | instrunent )* )>
<! ELEMENT observation (#PCDATA) >
<! ELEMENT geogr aphy (#PCDATA) >
<! ELEMENT i nstrunent (#PCDATA) >
1>

1.3.3 Sample Data

The queries in this use case are based on the following sample data.

<r eport >
<section>
<section.title>Procedure</section.title>
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<section. cont ent >
The patient was taken to the operating roomwhere she was pl aced
in supine position and
<anest hesi a>i nduced under general anesthesi a. </ anest hesi a>
<pr ep>
<acti on>A Fol ey catheter was placed to deconpress the bl adder</action>
and t he abdonen was then prepped and draped in sterile fashion
</ prep>
<i nci si on>
A curvilinear incision was nade
<geography>in the mdline i mrediately infraunbilical </ geography>
and the subcut aneous tissue was divided
<i nstrunent >usi ng el ectrocautery. </instrument>
</inci sion>
The fascia was identified and
<action>#2 0 Maxon stay sutures were placed on each side of the mdline.</act
<i nci si on>
The fascia was divided using
<i nstrunent >el ect rocaut ery</i nst runent >
and the peritoneumwas entered
</inci sion>
<observation>The small bowel was identified.</observation>
and
<acti on>
the
<i nstrunent >Hasson trocar</instrunent>
was placed under direct visualization
</ action>
<acti on>
The
<i nstrunent >t rocar </ i nst runent >
was secured to the fascia using the stay sutures.
</ acti on>
</ section. cont ent >
</ section>
</report>

1.3.4 Queries and Results
134101

In the Procedure section of Reportl, what Instruments were used in the second Incision?

Sol ution in XQuery:

FOR $s I N docunent ("reportl.xm ")//section[section.title = "Procedure"]
RETURN ($s//incision)[2]/instrument

Expected Result:

<i nst runent >el ect rocaut ery</i nstrunent >

1.3.4.2 Q2
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In the Procedure section of Reportl, what are the first two Instruments to be used?

Solution in XQuery:

FOR $s IN docurent ("reportl.xm ")//section[section.title = "Procedure"]
RETURN ($s//instrunent)[1 TO 2]

Expected Result:

<i nstrunent >usi ng el ectrocautery. </instrunment>
<i nstrunent >el ectrocaut ery</i nst runent >

1.3.4.3 Q3

In Reportl, what Instruments were used in the first two Actions after the second Incision?

Sol ution in XQuery:

LET $i 2 : = (docunent("reportl.xm ")//incision)[2]
FOR $a I'N (docunent ("reportl.xm ")//action AFTER $i2)[1 TO 2]
RETURN $a/ /i nstrunent

Expected Result:

<i nst runment >Hasson trocar</i nstrunent>
<i nstrunent >trocar</instrunent>

1.3.4.4 Q4

In Reportl, find "Procedure" sections where no Anesthesia element occurs before the first Incision

Sol ution in XQuery:

FOR $proc | N docunent ("data/seq-data.xm ")//section[section.title = "Procedure"]
WHERE SOME $i | N $proc//incision SATI SFI ES enpt y($proc//anest hesi a BEFORE $i )
RETURN $proc

Expected Result:

<result />
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(No sections satisfy Q4, thankfully.)
1.3.45 Q5

In Reportl, what happened between the first Incision and the second Incision?

Solution in XQuery:

FOR $proc I N docunent ("data/seq-data.xm ")//section[section.title = "Procedure"]
RETURN ($proc//* AFTER ($proc//incision)[1]) BEFORE ($proc//incision)[2]

Expected Result:

<action>#2 0 Maxon stay sutures were placed on each side of the mdline.</action>

1.4 Use Case "R" - Access to Relational Data

One important use of an XML query language will be to access data stored in relational databases.
This use case describes one possible way in which this access might be accomplished.

1.4.1 Description

A relational database system might present a view in which each table (relation) takes the form of an
XML document. One way to represent a database table as an XML document is to allow the document
element to represent the table itself, and each row (tuple) inside the table to be represented by a
nested element. Inside the tuple-elements, each column is in turn represented by a nested element.
Columns that allow null values are represented by optional elements, and a missing element denotes
a null value.

As an example, consider a relational database used by an online auction. The auction maintains a
USERS table containing information on registered users, each identified by a unique userid, who can
either offer items for sale or bid on items. An ITEMS table lists items currently or recently for sale,
with the userid of the user who offered each item. A BIDS table contains all bids on record, keyed by
the userid of the bidder and the item number of the item to which the bid applies.

The three tables used by the online auction are below, with their column-names indicated in
parentheses.

USERS ( USERI D, NAME, RATING )
I TEMS ( | TEMNO DESCRI PTI ON, OFFERED BY, START_DATE, END DATE, RESERVE PR CE )

BIDS ( USERID, | TEWO BID, BI D DATE )
1.4.2 Document Type Definition (DTD)

This use case is based on three separate input documents named users.xml, items.xml, and
bids.xml. Each of the documents represents one of the tables in the relational database described
above, using the following DTDs:
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<! DOCTYPE users [
<! ELEMENT users (user_tupl e*) >

<! ELEMENT user _tuple (userid, nane, rating?)>

<! ELEMENT userid (#PCDATA) >

<! ELEMENT narne ( #PCDATA) >

<l ELEMENT rating (#PCDATA) >
1>

<! DCCTYPE itens [
<! ELEMENT itens (itemtuple*)>

<IELEMENT itemtuple (itemmo, description,
start _date?,

<! ELEMENT it emo (#PCDATA) >

<! ELEMENT descri ption (#PCDATA) >

<! ELEMENT of fered_by (#PCDATA) >

<l ELEMENT start_date (#PCDATA)>

<! ELEMENT end_dat e (#PCDATA) >

<! ELEMENT reserve_price (#PCDATA) >
1>

<! DOCTYPE bi ds [
<! ELEMENT bi ds (bid_tuple*)>

<! ELEMENT bid_tuple (userid, itemo, bid, bid_date)>

<! ELEMENT userid (#PCDATA) >

<! ELEMENT itemo (#PCDATA) >

<! ELEMENT bi d (#PCDATA) >

<! ELEMENT bi d_date (#PCDATA) >
1>

1.4.3 Sample Data

of f ered_by,
end_dat e?,

reserve_price? )>
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The following tables contain example data. Representation of this data in the DTD of this Use Case is

straightforward but rather bulky, and is not included here.

USERS
|USERID|[NAME |[RATING]|
|U01 ||Tom Jones ||B
|U02 ||Mary Doe ||A

|
|
luos  ||Dee Linquent |[D |
luoa  |[Roger smith |ic |
|
|

|U05 ||Jack Sprat ||B
|U06 ||Rip Van Winkle”B

ITEMS

[ITEMNO|[DESCRIPTION ||[OFFERED_BY||START_DATE|[END_DATE||RESERVE_PRICE|

[1001  |[Red Bicycle |[uo1 ll99-01-05  |[99-01-20 |ja0 |
[1002  |[Motorcycle  |[uo2 ll99-02-11  |[99-03-15 |[500 |
[1003 |old Bicycle |[uo2 l09-01-10  |[99-02-20 |25 |
[1004 |[Tricycle lluo1 ll99-02-25  |[99-03-08 |15 |
[1005  ||[Tennis Racket |[U03 ll99-03-19  |[99-04-30 |[20 |
[1006  |[Helicopter  |[u03 |l99-05-05  |[99-05-25 |{50000 |

http://www.w3.0rg/TR/xmlquery-use-cases

8/9/2001



XML Query Use Cases

[1007  |[Racing Bicycle|[Uo4

||99-01-20

||99-02-20

|1008 ||Broken Bicycle”UOl

||99-02-05

||99-03-06

BIDS

luserID|ITEMNO|[BID |BID_DATE]|

luo2  |l1001 |35 [l99-01-07 |
luoa  |l1001 [l40 |l99-01-08 |
luoz  |l1001 |45 |l99-01-11 |
luoa  |l1001 |50 [l99-01-13 |
luoz  |l1001 |55 [l99-01-15 |
luor  |{1002 [l400 ||99-02-14 |
luoz  |l1002 |l600 |[99-02-16 |
luos  |l1002 ||800 [|99-02-17 |
luoa  |l1002  |l1000[99-02-25 |
luo2  |l1002  [1200][99-03-02 |
luoa  |l1003 |15 |l99-01-22 |
luos  |l1003 |20 [l99-02-03 |
luor  |l1004 |l40 |l99-03-05 |
luos  ||1007 |[175 ||99-01-25 |
luos  |l1007 ||200 |/99-02-08 |
luoa  |l1007 225 [|99-02-12 |

1.4.4 Queries and Results

The following results assume that the queries were executed on Feb. 1, 1999.

1.4.4.1 Q1
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List the item number and description of all bicycles that currently have an auction in progress, ordered

by item number.

Solution in XQuery:

<result>

{

FOR $i IN docurent("items.xm ")//itemtuple

WHERE $i/start_date <= date()
AND $i/end_date >= date()

AND cont ai ns($i/description,
RETURN

}

</result>

<itemtupl e>

{ $i/itemo }
{ $i/descript

</itemtuple>
SORTBY (i temo)
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Expected Result:

<resul t>
<itemtupl e>
<i t erm0>1003</i t emmo>
<description>a d Bi cycl e</descri ption>

<hi gh_bi d>
<bi d>20</ bi d>
</ hi gh_bi d>

</itemtuple>
<itemtupl e>
<i temmo>1007</i t etmo>
<descri pti on>Raci ng Bi cycl e</ descri pti on>

<hi gh_bi d>
<bi d>225</ bi d>
</ hi gh_bi d>
</itemtuple>
</resul t>
1.4.4.2 Q2

For all bicycles, list the item number, description, and highest bid (if any), ordered by item number.

Sol ution in XQuery:

<resul t>
{
FOR $i IN docurent ("itens.xm")//itemtuple
LET $b : = docunent ("bids.xm")//bid_tuple[itemo = $i/itemo]
WHERE cont ai ns($i/description, "Bicycle")
RETURN
<itemtupl e>
{ $i/itemo }
{ $i/description }
<hi gh_bi d>{ nax($b/ bi d) }</hi gh_bi d>
</itemtupl e>
SORTBY(i t emno)
}

</resul t>

Expected Result:

<resul t>
<itemtupl e>
<i termo>1001</i t ermo>
<descri pti on>Red Bi cycl e</descri ption>

<hi gh_bi d>
<bi d>55</ bi d>
</ hi gh_bi d>

</itemtuple>
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<i temtupl e>
<i t ermo>1003</i t etmo>
<description>a d Bicycl e</description>

<hi gh_bi d>
<bi d>20</ bi d>
</ hi gh_bi d>

</itemtuple>
<i temtupl e>
<i terTmo>1007</i t ermo>
<descri pti on>Raci ng Bi cycl e</ descri pti on>

<hi gh_bi d>
<bi d>225</ bi d>
</ hi gh_bi d>

</itemtupl e>
<i temtupl e>
<i t emmo0>1008</i t emmo>
<descri pti on>Broken Bi cycl e</ descri ption>
<hi gh_bi d/ >
</itemtuple>
</resul t>

1.4.43 Q3

Find cases where a user with a rating worse (alphabetically, greater) than "C" is offering an item with a
reserve price of more than 1000.

Sol ution in XQuery:

<resul t>
{
FOR $u I'N docurnent ("users.xm ")/ /user_tuple
FOR $i I N docunent("itenms.xm")//itemtuple
WHERE $u/rating > "C'
AND $i/reserve_price > 1000
AND $i/of fered_by = $u/userid

RETURN

<war ni ng>
{ $u/nane }
{ $u/rating }
{ $i/description }
{ Si/reserve_price }

</ war ni ng>

}
</result>

Expected Result:

<resul t>
<war ni ng>
<name>Dee Li nquent </ nane>
<rating>D</rating>
<descri pti on>Hel i copt er </ descri pti on>
<reserve_pri ce>50000</reserve_price>
</ war ni ng>
</resul t>
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1.4.4.4 Q4

List item numbers and descriptions of items that have no bids.

Sol ution in XQuery:

<resul t>
{
FOR $i IN docurent("itens.xm")//itemtuple
WHERE not (SOVE $b I N docunent ("bids.xm ")//bid_tuple
SATI SFI ES $b/itemo = $i/itemo)

RETURN
<no_bid_itenr
{ $i/itemo }
{ $i/description }
</no_bid_itenpr
}
</resul t>

Expected Result:

<resul t>
<no_bid_itenr
<i t erTmo>1005</i t eTmo>
<descri pti on>Tenni s Racket </ descri pti on>
</no_bid_itenpr
<no_bid_itenr
<i t emmo>1006</i t ermo>
<descri pti on>Hel i copt er </ descri pti on>
</no_bid_itenpr
<no_bid_itenr
<i t erTmo0>1008</i t erTmo>
<descri pti on>Broken Bi cycl e</descri pti on>
</no_bid_itenpr
</resul t>

1.4.45 Q5

For bicycle(s) offered by Tom Jones, list the item number, description, highest bid (if any), and name
of the highest bidder, ordered by item number.

Solution in XQuery:

<resul t>
{

FOR $sel l er I N docunent ("users.xm ")/ /user_tuple,
$buyer I N docunent ("users.xm")//user_tuple,
$itemIN docunent("items.xm")//itemtuple,
$hi ghbid IN docunent ("bids.xm ")//bid_tuple

WHERE $sel | er/ nanme = "Tom Jones”
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AND $sel |l er/userid = $iten of fered_by
AND cont ai ns($i tenf descri ption, "Bicycle")
AND $iteniitemo = $hi ghbid/itemo
AND $hi ghbi d/ userid = $buyer/userid
AND $hi ghbi d/ bi d = max(docunent ("bids.xm ")//bid tuple [itemo = $iteni
RETURN
<j ones_bi ke>
{ $itemitemo }
{ $item description }
<hi gh_bi d>{ $hi ghbi d/ bid }</ hi gh_bi d>
<hi gh_bi dder >{ $buyer/nane } </ hi gh_bi dder >
</ j ones_bi ke>
SORTBY(i t emno)
}

</resul t>

The following alternate solution uses the unor der ed function to inform the query processor that the
order of the lists in the FOR clause is not significant, which means that the tuples can be generated in
any order. This can enable better optimization.

Al ternate Solution in XQery:

<resul t>
{

FOR $sel l er I N unordered(docunent ("users.xm ")//user_tuple)),
$buyer I N unordered(docunent ("users.xm")//user_tuple),
$item | N wunordered(docunent("itenms.xm")//itemtuple),
$hi ghbid I N unordered(docurent ("bids.xm")//bid_tuple)

WHERE $sel | er/ nane = "Tom Jones"

AND $sel l er/userid = $iteniof fered_by
AND cont ai ns($i tenf descri ption, "Bicycle")
AND $itenmfitemo = $highbid/itemo
AND $hi ghbi d/ userid = $buyer/userid
AND $hi ghbi d/ bi d = max(docurnent ("bids.xm")//bid_tuple [itemmo = $itenli
RETURN
<j ones_bi ke>
{ $Sitemitemo }
{ $item description }
<hi gh_bi d>{ $hi ghbi d/ bi d }</hi gh_bi d>
<hi gh_bi dder >{ $buyer/ nane } </ hi gh_bi dder >
</ j ones_bi ke>

SORTBY(i t emno)

}
</resul t>

Expected Result:

<resul t>
<j ones_bi ke>
<i termmo>1001</i t ermo>
<descri pti on>Red Bi cycl e</descri ption>

<hi gh_bi d>
<bi d>55</ bi d>
</ hi gh_bi d>
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<hi gh_bi dder >
<nane>Mary Doe</ nane>
</ hi gh_bi dder >
</ j ones_bi ke>
</resul t>

1.4.4.6 Q6

For each item whose highest bid is more than twice its reserve price, list the item number,
description, reserve price, and highest bid.

Solution in XQuery:

<resul t>
{
FOR $item I N docunent ("itens.xm")//itemtuple
LET $b : = docunent ("bids.xm ")//bid_tuple[itemmo = $itenlitemo]
WHERE $itenireserve_price * 2 < max($b/ bid)
RETURN
<successful _itenpr
{ $itemitemo }
{ $item description }
{ $item reserve_price }
<hi gh_bi d>{ nax($b/ bi d) }</hi gh_bi d>
</ successful _itenp

}

</resul t>

Expected Result:

<resul t>
<successful _itenr
<i termo0>1002</i t emmo>
<descri pti on>Mot or cycl e</ descri pti on>
<reserve_pri ce>500</reserve_price>

<hi gh_bi d>
<bi d>1200</ bi d>
</ hi gh_bi d>

</ successful _itenmr

<successful _itenr
<i t erTmo>1004</i t ermo>
<descri ption>Tri cycl e</ descri pti on>
<reserve_price>15</reserve_price>

<hi gh_bi d>
<bi d>40</ bi d>
</ hi gh_bi d>
</ successful _itemr
</resul t>
1.4.4.7 Q7

Find the highest bid ever made for a bicycle or tricycle.

http://mww.w3.org/TR/xmlquery-use-cases 8/9/2001



XML Query Use Cases Page 33 of 78

Sol ution in XQuery:

LET $al |l bi kes :
LET $bi kebids :
RETURN

docunent ("itens.xm ")//itemtupl e[ contai ns(description, "Bicycle")
docunent ("bids.xm ")/ /bid_tuple[itemmo = $all bi kes/itemmo]

<hi gh_bi d>

{
max( $bi kebi ds/ bi d)

}
</ hi gh_bi d>

Expected Result:

<hi gh_bi d><bi d>225</ bi d></ hi gh_bi d>
1.4.4.8 Q8

How many items were actioned (auction ended) in March 1999?

Sol ution in XQuery:

LET $item: = docunent ("itens.xm")//itemtuple
[end_date >= date("1999-03-01") AND end_date <= dat e("1999- 03-31")]
RETURN
<item count >
{
count ($item
}

</itemcount >

Expect ed Result:

<i tem count >3</i tem count >
1.4.4.9 Q9

List the number of items auctioned each month in 1999 for which data is available, ordered by month.

Sol ution in XQuery:

<resul t>
{
LET $end_dates := docunent ("itens.xm ")//itemtupl e/ end_date
FOR $m I N di stinct (nont h($end_dat es))
LET $item := docunent("items.xm")
//itemtupl e[year(end_date) = 1999 AND nonth(end_date) = $nj
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RETURN
<nmont hly_resul t>
<nont h>{ $m } </ mont h>
<itemcount>{ count($iten) }</itemcount>
</monthly_resul t>
SORTBY( nont h)
}

</resul t>

Expected Result:

<resul t>
<monthly_resul t>
<mont h> 1 </ nont h>
<itemcount> 1 </item count>
</monthly_result>
<mont hl y_resul t >
<nont h> 2 </ nont h>
<itemcount> 2 </itemcount>
</monthly_resul t>
<monthly_resul t>
<mont h> 3 </ nont h>
<itemcount> 3 </item count>
</monthly_result>
<rmont hl y_resul t >
<nont h> 4 </ nont h>
<itemcount> 1 </itemcount>
</monthly_resul t>
<monthly_resul t>
<mont h> 5 </ nont h>
<itemcount> 1 </item count>
</monthly_result>
</resul t>

1.4.4.10 Q10

For each item that has received a bid, list the item number, the highest bid, and the name of the
highest bidder, ordered by item number.

Solution in XQuery:

<resul t>
{
FOR $hi ghbid I N docunent ("bids. xm ")//bid_tuple,
$user | N docunent ("users.xm ")//user_tuple
WHERE $user/userid = $hi ghbi d/ userid
AND $hi ghbi d/ bi d max( docunent ("bi ds. xm ")/ /bi d_tupl e[itemmo = $hi ghbi
RETURN

<hi gh_bi d>
{ $highbid/itemo }
{ $highbid/bid }
<bi dder >{ $user/ nane/text () }</bidder>
</ hi gh_bi d>
SORTBY(i t emno)
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}

</result>

Expected Result:

<result>
<hi gh_bi d>
<i temno>1001</it emmo>
<bi d>55</ bi d>
<bi dder >Mary Doe</ bi dder >
</ hi gh_bi d>
<hi gh_bi d>
<i temmo0>1002</i t etmo>
<bi d>1200</ bi d>
<bi dder >Mary Doe</ bi dder >
</ hi gh_bi d>
<hi gh_bi d>
<i t etmo>1003</i t etmo>
<bi d>20</ bi d>
<bi dder >Jack Sprat </ bi dder>
</ hi gh_bi d>
<hi gh_bi d>
<i t emno>1004</i t etmo>
<bi d>40</ bi d>
<bi dder >Tom Jones</ bi dder >
</ hi gh_bi d>
<hi gh_bi d>
<i temmo>1007</i t etTmo>
<bi d>225</ bi d>
<bi dder >Roger Snit h</ bi dder >
</ hi gh_bi d>
</resul t>

14411 Q11

List the item number and description of the item(s) that received the highest bid ever recorded, and the
amount of that bid.

Sol ution in XQuery:

LET $hi ghbi d : = max(docunent (" bi ds. xmi ")/ /bi d_t upl e/ bi d)

RETURN
<resul t>
{
FOR $item I N docunent ("items.xm ")//itemtuple,
$b I N docunent ("bids.xm ")//bid tuple[itermo = $itenitemo]
WHERE $b/ bi d = $hi ghbi d
RETURN
<expensive_itenp
{ $itemitemo }
{ $item description }
<hi gh_bi d>{ $hi ghbi d } </ hi gh_bi d>
</ expensi ve_i tenr
}
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</resul t>

Expected Result:

<resul t>
<expensi ve_itenp
<i t ermno0>1002</i t ermo>
<descri pti on>Mot or cycl e</ descri pti on>

<hi gh_bi d>
<bi d>1200</ bi d>
</ hi gh_bi d>
</ expensi ve_i tenp
</resul t>
1.4.4.12 Q12

List the item number and description of the item(s) that received the largest number of bids, and the
number of bids it (or they) received.

Sol ution in XQuery:

DEFI NE FUNCTI ON bi d_summary ()

{
FOR $i IN distinct(docunent ("bids.xm")//itemo)
LET $b : = docunent ("bids.xm")//bid_tuple[itemo = $i]
RETURN
<bi d_count >
{ & }
<nbi ds>{ count ($b) }</nbi ds>
</ bi d_count >
}
<resul t>
{
LET $bid_counts := bid_summary(),
$maxbi ds : = max($bi d_count s/ nbi ds),
$maxi t emmos : = $bi d_count s[ nbi ds=$max_bi ds]
FOR $item I N docunent ("items.xm ")//itemtuple,
$bc IN $bid_counts
WHERE $bc/ nbi ds = $nmaxbi ds AND $itenlitemmo = $bc/itemmo
RETURN
<popul ar _i ten»
{ $itemitemo }
{ $itenmidescription }
<bi d_count >{ $bc/ nbi ds/text () }</bid_count>
</ popul ar _i ten®
}
</result>

Expected Result:
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<resul t>
<popul ar _i tenv
<i temmo>1001</i t ermo>
<descri pti on>Red Bi cycl e</descri ption>
<bi d_count >5</ bi d_count >
</ popul ar _i tenr
<popul ar _i ten®
<i t ermo>1002</i t etmo>
<descri pti on>Mot or cycl e</ descri pti on>
<bi d_count >5</ bi d_count >
</ popul ar _i tenp
</resul t>
1.4.4.13 Q13

For each user who has placed a bid, give the userid, name, number of bids, and average bid, in order
by userid.

Sol ution in XQuery:

<result>
{
FOR $uid IN distinct(docunent ("bids.xm")//userid)
$u I N docunent ("users.xm ")/ /user_tupl e[userid = $uid]
LET $b : = docunent ("bids.xm ")/ /bid_tuple[userid = $uid]
RETURN
<bi dder >
{ $u/userid }
{ $u/nane }
<bi dcount >{ count ($b) } </ bi dcount >
<avgbi d>{ avg($b/bi d) }</avgbhi d>
</ bi dder >
SORTBY( useri d)
}

</resul t>

Expected Result:

<result>

<bi dder >
<useri d>U01</ useri d>
<nane>Tom Jones</ nane>
<bi dcount >2</ bi dcount >
<avgbi d>220</ avgbi d>

</ bi dder >

<bi dder >
<useri d>U02</ useri d>
<nane>Mary Doe</ nane>
<bi dcount >5</ bi dcount >
<avgbi d>387</ avgbi d>

</ bi dder >

<bi dder >

<useri d>U03</ useri d>
<nane>Dee Li nquent </ nane>
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<bi dcount >2</ bi dcount >
<avgbi d>487</ avgbi d>

</ bi dder >

<bi dder >
<useri d>U04</ useri d>
<name>Roger Smi t h</ nane>
<bi dcount >5</ bi dcount >
<avgbi d>266</ avgbi d>

</ bi dder >

<bi dder >
<useri d>U05</ useri d>
<name>Jack Sprat </ name>
<bi dcount >2</ bi dcount >
<avgbi d>110</ avgbi d>

</ bi dder >

</resul t>

1.4.4.14 Q14

List item numbers and average bids for items that have received three or more bids, in descending
order by average bid.

Sol ution in XQuery:

<resul t>
{
FOR $i IN distinct(docunent ("bids.xm")//itemo)
LET $b : = docunent ("bids.xm ")//bid_tuple[itemo = $i]
WHERE count ($b) >= 3
RETURN
<popul ar _i tenp
{8 }
<avgbi d>{ avg($b/bid) }</avgbid>
</ popul ar _i ten»
SORTBY(avghi d DESCENDI NG)
}

</resul t>

Expected Result:

<resul t>
<popul ar _i ten»
<i termo>1002</i t ermo>
<avgbi d>800</ avgbi d>
</ popul ar _i tenr
<popul ar _i tenr
<i t emmo>1007</i t ermo>
<avgbi d>200</ avgbi d>
</ popul ar _i tenp
<popul ar _i ten»
<i temmo>1001</i t ermo>
<avgbi d>45</ avgbi d>
</ popul ar _i tenr
</resul t>
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1.4.4.15 Q15

List names of users who have placed multiple bids of at least $100 each.

Sol ution in XQuery:

<resul t>
{
FOR $u I N docurent ("users.xm ")//user_tuple

LET $b : = docunent ("bids.xm ")//bid_tuple[userid = $u/userid AND bid >= 1(
WHERE count ($b) > 1
RETURN

<bi g_spender >{ $u/ nane/text () }</big_spender>
}

</result>

Expected Result:

<resul t>
<bi g_spender >Mary Doe</ bi g_spender >
<bi g_spender >Dee Li nquent </ bi g_spender >

<bi g_spender >Roger Smi t h</ bi g_spender >
</resul t>

1.4.4.16 Q16

List all registered users in order by userid; for each user, include the userid, name, and an indication
of whether the user is active (has at least one bid on record) or inactive (has no bid on record).

Sol ution in XQuery:

<resul t>
{
FOR $u I N docurnent ("users.xm ")//user_tuple
LET $b : = docunent ("bids.xm ")/ /bid_tuple[userid = $u/userid]

RETURN
<user >
{ $u/userid }
{ $u/nane }
{
I'F (enpty($b))
THEN <st at us>i nacti ve</ st at us>
ELSE <st at us>acti ve</ st at us>
}
</ user >
SORTBY( useri d)
}
</result>
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Expected Result:

<result>
<user >

</ user>
<user >

</ user >
<user >

</ user>
<user >

</ user >
<user >

</ user >
<user >

</ user>
</result>

1.4.4.17 Q17

List the names of users, if

Solution in XQuery

<frequent _bi dder >

{

FOR $u I N docurnent ("users.xm ")/ /user_tuple

WHERE

EVERY $item I N docunent ("itens.xm")//itemtupl e SATI SFI ES
SOME $b I N docurent ("bi ds.xm ")/ /bid_tupl e SATI SFI ES
($itemitemo = $b/itemo AND $u/userid = $b/userid)

RETURN

}

</ frequent _bi dder>

<useri d>U01</ useri d>
<nane>Tom Jones</ nane>
<st at us>acti ve</ st at us>

<useri d>U02</ useri d>
<nane>Mary Doe</ name>
<st at us>acti ve</ st at us>

<useri d>U03</ useri d>
<nare>Dee Li nquent </ nane>
<stat us>active</stat us>

<useri d>U04</ useri d>
<name>Roger Smi t h</ nane>
<st at us>acti ve</ st at us>

<useri d>U05</ useri d>
<nane>Jack Sprat </ name>
<stat us>active</stat us>

<useri d>U06</ useri d>
<name>Ri p Van W nkl e</ nane>
<stat us>i nacti ve</ st atus>

any, who have bid on every item.

$u/ nane
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Expected Result:

<frequent _bi dder />
(No users satisfy Q17.)
1.4.4.18 Q18

List all users in alphabetic order by name. For each user, include descriptions of all the items (if any)
that were bid on by that user, in alphabetic order.

Sol ution in XQuery:

<resul t>
{
FOR $u I N docurent ("users.xm ")//user_tuple
RETURN
<user >
{ $u/nane }
{
FOR $b I N di stinct(docunent ("bids.xm")//bid_t
$i IN docurent ("items.xm")//itemtuple[it
RETURN
<bid_on_itenm»{ $i/description/text()
SORTBY( . )
}
</ user>
SORTBY( nane)
}
</result>

Expect ed Result:

<resul t>
<user >
<nane>Dee Li nquent </ nane>
<bi d_on_i t en»Mot or cycl e</ bi d_on_i t en»
<bi d_on_itenrRaci ng Bicycle</bid _on_itenr
</ user >
<user >
<name>Jack Sprat </ name>
<bid_on_itenrA d Bi cycl e</bid_on_itenp
<bi d_on_i tenmrRaci ng Bi cycl e</bid_on_iten>
</ user>
<user >
<narme>Mary Doe</ nanme>
<bi d_on_i ten>Mot or cycl e</ bid_on_i tene
<bi d_on_i tenrRed Bi cycl e</ bid_on_itenp
</ user>
<user >
<name>Ri p Van W nkl e</ nane>
</ user>
<user >
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</ user >
<user >
<nane>Tom Jones</ nane>
<bi d_on_i t en»Mot or cycl e</ bi d_on_i ten»
<bi d_on_i ten»Tri cycl e</bid_on_itenr
</ user>
</result>

1.5 Use Case "SGML": Standard Generalized Markup Language

<name>Roger Smi t h</ nane>

<bi d_on_i ten>Mot or cycl e</ bid_on_i tenr
<bid_on_itenm>A d Bicycl e</bid_on_itenr

<bi d_on_i tenrRaci ng Bi cycl e</bid_on_itenp
<bi d_on_i tenrRed Bi cycl e</bid_on_itenp

1.5.1 Description

Page 42 of 78

The example document and queries in this Use Case were first created for a 1992 conference on
Standard Generalized Markup Language (SGML). For our use, the Document Type Definition (DTD)

and example document have been translated from SGML to XML.

1.5.2 Document Type Definition (DTD)

This use case is based on an implicit (unnamed) input data set, using the DTD shown below.

<! NOTATI ON cgm PUBLI C "Conput er G aphics Metafile">
<INOTATION ccitt PUBLIC "CCI TT group 4 raster">

<IENTITY %text "(#PCDATA | enph)*">

<IENTITY infofl ow SYSTEM "i nfof | ow. ccitt"
<IENTITY tagexanp SYSTEM "t agexanp. cgnt

<! ELEMENT
<! ELEMENT
<! ELEMENT
<l ATTLI ST

<! ELEMENT
<! ELEMENT
<! ATTLI ST

<! ELEMENT
<! ATTLI ST

<! ELEMENT
<! ATTLI ST

<! ELEMENT
<! ELEMENT
<! ATTLI ST

<! ELEMENT
<! ATTLI ST

report (title, chapter+)>
title %ext;>
chapter (title, intro?, section*)>
chapt er
shorttitl e CDATA #l MPLI ED>
intro (para | graphic)+>
section (title, intro?, topic*)>
section
shorttitl e CDATA #l MPLI ED
sectid | D # MPLI ED>
topic (title, (para | graphic)+)>
t opi c
shorttitle CDATA #l MPLI ED
topicid | D # MPLI ED>

para (#PCDATA | enph | xref)*>
par a

security (u|] c | s | ts) "u">
enph % ext; >
graphi ¢ EMPTY>
graphi c

graphname ENTI TY #REQUI RED>
xref EMPTY>
xr ef

xrefid | DREF #| MPLI ED>

1.5.3 Sample Data
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The queries in this use case are based on the following sample data. Line numbers have been added
to the data to allow the results of queries to be conveniently specified.

<?xm version="1.0""?>

<l-- 0-->
<l-- 1-->
<l-- 2-->
<l-- 3-->
<l-- 4-->
<l-- 5-->
<l-- 6-->
<l-- 7-->
<l-- 8-->
<l-- 9-->
<l--10-->
<l--11-->

<l--12-->

<l--13-->
<l--14-->
<l--15-->
<l--16-->
<l--17-->
<l--18-->
<l--19-->
<l--20-->
<l--21-->
<l--22-->
<l--23-->
<l--24-->
<l--25-->
<l--26-->

<l--27-->
<l--28-->
<l--29-->
<l--30-->
<l--31-->

<l--32-->
<l--33-->
<l--34-->
<l--35-->
<l--36-->
<l--37-->
<l--38-->
<l--39-->
<l--40-->
<l--41-->

<l--42-->
<l--43-->
<l--44-->
<l--45-->
<l--46-->

<l--47-->
<l--48-->
<l--49-->
<l--50-->
<l--51-->
<l--52-->
<l--53-->
<l--54-->

<! DOCTYPE report SYSTEM "report.dtd">

<report>

<title>Cetting started with SGWL</title>

<chapt er >

<title>The business chal |l enge</title>

<intro>

<para>Wth the ever-changing and grow ng gl obal market, conpanies and

| arge organi zations are searching for ways to become nore viable and
conpetitive. Downsizing and other cost-cutting nmeasures demand nore
efficient use of corporate resources. One very inmportant resource is
an organi zation's infornation. </ para>

<para>As part of the nmove toward integrated information managenent,
whol e i ndustries are devel oping and i npl enenti ng standards for
exchangi ng technical information. This report describes how one such
standard, the Standard CGeneralized Markup Language (SGW), works as

part of an overall infornmation nmanagenent strategy. </ para>
<gr aphi ¢ graphnane="i nf of | ow'/ ></ i ntr o></ chapt er >
<chapt er >

<title>Getting to know SGWL.</title>

<intro>

<para>Wile SGW is a fairly recent technol ogy, the use of

<enph>nar kup</ enph> i n conput er - gener at ed docunents has existed for a
whi | e. </ para></intro>

<section shorttitle="Wat is markup?">

<title>Wat is markup, or everything you always wanted to know about
docunent preparation but were afraid to ask?</title>

<intro>

<para>Markup is everything in a document that is not content. The
tradi tional meaning of nmarkup is the manual <enph>narki ng</ enph> up
of typewitten text to give instructions for a typesetter or
conpositor about howto fit the text on a page and what typefaces to
use. This kind of markup is known as <enph>procedural markup</enph>. </ par
<topi c topicid="topl">

<title>Procedural markup</title>

<par a>Mbst el ectroni c publishing systens today use sone form of
procedural markup. Procedural markup codes are good for one
presentation of the information. </ para></topic>

<t opic topicid="top2">

<title>Generic nmarkup</title>

<para>Ceneric nmarkup (al so known as descriptive markup) describes the
<enph>pur pose</ enph> of the text in a docunent. A basic concept of
generic markup is that the content of a docunent nust be separate from
the style. Generic markup allows for multiple presentations of the

i nformation. </ para></topi c>

<topic topicid="top3">

<title>Drawbacks of procedural markup</title>

<para>lndustries involved in technical docunentation increasingly
prefer generic over procedural markup schermes. When a conpany changes
software or hardware systens, enornmous data translation tasks arise
often resulting in errors. </ para></topi c></secti on>

<section shorttitle="Wat is SGWL?">

<title>What <enph>i s</enph> SGW in the grand schene of the universe, any
<intro>

<para>SGW. defines a strict nmarkup schene with a syntax for defining
docunent data el ements and an overall franework for narking up
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<l--55-->
<l--56-->
<l--57-->
<l--58-->
<l--59-->
<! --60-->
<l--61-->
<l--62-->
<l--63-->
<l--64-->
<l--65-->
<l--66-->
<l--67-->
<l--68-->
<l--69-->
<l--70-->
<--71-->
<l--72-->
<I--73-->
<l--74-->
<l--75-->
<l--76-->
<--77-->
<l--78-->
<l--79-->
<!--80-->
<l--81-->
<l--82-->
<l--83-->
<l--84-->
<l--85-->
<!--86-->
<l--87-->
<!--88-->
<l--89-->
<l--90-->
<l--91-->
<l--92-->
<l--93-->
<l--94-->
<l--95-->
<l--96-->
<l--97-->
<l--98-->
<l--99-->
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docunent s. </ par a>

<para>SG\WL. can describe and create docunents that are not dependent on
any hardware, software, formatter, or operating system Since SGW docunt
conformto an international standard, they are portable.</para></intro></
<section shorttitle="How does SGW work?">

<title>How is SGW and woul d you recomrend it to your grandnother?</title
<intro>

<para>You can break a typical docunent into three |ayers: structure
content, and style. SGW works by separating these three aspects and
deals mainly with the rel ationship between structure and content. </ para><
<t opi c topicid="top4">

<title>Structure</title>

<para>At the heart of an SGW application is a file called the DID, or
Docurent Type Definition. The DID sets up the structure of a documnent,
much |i ke a database schena describes the types of information it
handl es. </ par a>

<par a>A dat abase schema al so defines the rel ationshi ps between the
various types of data. Simlarly, a DID specifies <enph>rul es</enph>

to hel p ensure docunents have a consistent, logical structure.</para></tc
<topi c topicid="top5">

<title>Content</title>

<para>Content is the information itself. The method for identifying

the information and its meaning within this framework is called

<enph>t aggi ng</ enph>. Taggi ng nust

conformto the rules established in the DID (see <xref xrefid="top4"/>).<
<gr aphi ¢ graphnane="t agexanp"/ ></t opi ¢c>

<t opic topicid="top6">

<title>Style</title>

<para>SGW does not standardi ze style or other processing methods for
information stored in SGW. </ para></topi c></secti on></chapt er >

<chapt er >

<titl e>Resources</title>

<section>

<title>Conferences, tutorials, and training</title>
<intro>

<par a>The G aphi ¢ Communi cati ons Associ ati on has been

instrunental in the devel opnent of SGWL. GCA provides conferences
tutorials, newsletters, and publication sales for both menbers and
non- menber s. </ par a>

<para security="c">Exil|led nenbers of the forner Soviet Union's secret
police, the K@, have infiltrated the upper ranks of the GCA and are
pl anning the Final Revolution as soon as DSSSL is conpl eted. </ par a>
</intro>

</ section>

</ chapt er >

<!--100--></report >

1.5.4 Queries and Results

1.5.4.1 Q1

Locate all paragraphs in the report (all "para™ elements occurring anywhere within the "report”

element).

Solution in XQuery:

<result>
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{
/lreport//para

}

</result>
Expected Result:
Elements whose start-tags are on lines 6, 11, 20, 27, 34, 39, 46, 53, 56, 62, 67, 71, 76, 83, 90, 94
1.5.4.2 Q2

Locate all paragraph elements in an introduction (all "para" elements directly contained within an
"intro" element).

Sol ution in XQuery:

<result>

{

[lintrol para

}

</resul t>
Expected Result:
Elements whose start-tags are on lines 6, 11, 20, 27, 53, 56, 62, 90, 94
1543 Q3

Locate all paragraphs in the introduction of a section that is in a chapter that has no introduction (all

"para" elements directly contained within an "intro" element directly contained in a "section" element
directly contained in a "chapter" element. The "chapter" element must not directly contain an "intro"

element).

Solution in XQuery:

<result>

{
FOR $c IN //chapter

WHERE enpty($c/intro)
RETURN $c/ section/intro/ para

}

</result>
Expected Result:
Elements whose start-tags are on lines 90, 94
1544 Q4

Locate the second paragraph in the third section in the second chapter (the second "para" element
occurring in the third "section” element occurring in the second "chapter” element occurring in the
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"report").

Sol ution in XQuery:

<result>

{
(((//chapter)[2]//section)[3]//para)[2]

}

</resul t>
Expected Result:
Element whose start-tag is on line 67
1545 Q5

Locate all classified paragraphs (all "para" elements whose "security" attribute has the value "c").

Solution in XQuery:

<result>

{
[/ para] @ecurity = "c"]

}

</resul t>
Expected Result:
Element whose start-tag is on line 94
1.5.4.6 Q6

List the short titles of all sections (the values of the "shorttitle” attributes of all "section” elements,
expressing each short title as the value of a new element.)

Sol ution in XQuery:

<result>
{
FOR $s IN //section/ @horttitle
RETURN <stitle>{ $s }</stitle>
}
</resul t>

Expected Result:
Attribute values in start-tags on lines 23, 50, 59

1.5.4.7 Q7
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Locate the initial letter of the initial paragraph of all introductions (the first character in the content
[character content as well as element content] of the first "para” element contained in an "intro"
element).

Solution in XQuery:

<resul t>
{
FOR $i IN//intro/paral1]
RETURN
<first_letter>{ substring(string($i), 1, 1) }</first_letter>
}
</resul t>

Expected Result:
Character after start-tag on lines 6, 20, 27, 53, 62, 90
1.5.4.8 Q8a

Locate all sections with a title that has "is SGML" in it (all "section" elements that contain a "title"
element that has the consecutive characters "is SGML" in its content). The string can be interrupted
by sub-elements.

Sol ution in XQuery:
<resul t>

{
//section[contains(string(.//title), "is SGW")]

}

</resul t>
Expected Result:
Elements whose start-tags are on lines 51, 60
1.5.4.9 Q8b

Same as (Q8a), but the string cannot be interrupted by sub-elements.

Solution in XQuery:

<result>

{
/lsection[contains(.//title/text(), "is SGW")]

}

</resul t>

Expected Result:
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Element whose start-tag is on line 60
1.5.4.10 Q9

Locate all the topics referenced by a cross-reference anywhere in the report (all the "topic" elements
whose "topicid" attribute value is the same as an "xrefid" attribute value of any "xref" element).

Solution in XQuery:

<result>

{
FOR $id I N docurment ("input.xm ")//xref/ @refid
RETURN //topic[ @opicid = $id]

}

</resul t>
Expected Result:
Element whose start-tag is on line 65
1.5.4.11 Q10

Locate the closest title preceding the cross-reference ("xref") element whose "xrefid" attribute is
"top4" (the "title" element that would be touched last before this "xref" element when touching each
element in document order).

Solution in XQuery:

<resul t>
{
LET $x :=//xref[@refid = "top4"],
$t :=//title BEFORE $x
RETURN $t[last()]
}
</result>

Expected Result:

Given xref on line 79, element whose start-tag is on line 75
1.6 Use Case "TEXT": Full-text Search

1.6.1 Description

This use case is based on company profiles and a set of news documents which contain data for PR,
mergers and acquisitions, etc. Given a company, the use case illustrates several different queries for
searching text in news documents and different ways of providing query results by matching the
information from the company profile and the content of the news items.

In this use case, searches for company names are to be interpreted as word-based searches. The
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words in a company hame may be in any case and may be separated by any kind of white space.
1.6.2 Document Type Definition (DTD)
This use case is based on an implicit (unnamed) input data set based on the following DTDs:

<! ELEMENT conpany (nane, ticker_synbol ?, description?,
busi ness_code, partners?, conpetitors?)>

<! ELEMENT nane (#PCDATA) >

<l ELEMENT ti cker _synbol (#PCDATA) >

<! ELEMENT descri ption (#PCDATA) >

<! ELEMENT busi ness_code (#PCDATA) >

<! ELEMENT partners (partner+)>

<! ELEMENT partner (#PCDATA)>

<! ELEMENT conpetitors (conpetitor+)>

<! ELEMENT conpetitor (#PCDATA) >

<! ELEMENT news (news_itent)>
< ELEMENT news_item (title, content, date, author?, news_agent)>
<! ELEMENT title (#PCDATA) >
<l ELEMENT content (par | figure)+ >
<! ELEMENT dat e (#PCDATA) >
<! ELEMENT aut hor (#PCDATA) >
<! ELEMENT news_agent (#PCDATA) >
<! ELEMENT par (#PCDATA | quote | footnote)*>
<! ELEMENT quot e (#PCDATA) >
<! ELEMENT f oot not e (#PCDATA) >
< ELEMENT figure (title, inage)>
<! ELEMENT i nage EMPTY>
<! ATTLI ST i nage
source CDATA #REQU RED >

1.6.3 Sample Data
The queries in this use case are based on the following sample data.

<?xm version="1.0" encodi ng="1S0O 8859- 1" ?>
<news>
<news_itenmp
<title> Gorilla Corporation acquires YouNaneltWlntegratelt.com</title>
<cont ent >
<par >
Today, Corilla Corporation announced that it wll purchase
YouNanel t Wl ntegratelt.com The shares of YouNaneltWlntegratelt.com
dropped $3.00 as a result of this announcenent.
</ par >

<par >
As a result of this acquisition, the CEO of YouNaneltWlntegratelt.com
Bill Smarts resigned. He did not announce what he will do next.
Sources close to YouNaneltWlntegratelt.comhint that Bill Smarts
m ght be taking a position in Foobar Corporation.
</ par >

<par>
YouNanel t Wl ntegratelt.comis a | eading systens integrator that enabl e
<quot e>bri ck and nortar</quote> conpani es to have a presence on the web.
</ par >
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</ cont ent >

<dat e>1- 20- 2000</ dat e>

<aut hor >Mar k Davi s</ aut hor >

<news_agent >News Onl i ne</ news_agent >
</ news_itenr

<news_itenr
<title>Foobar Corporation releases its new |line of Foo products today</title>
<cont ent >
<par >
Foobar Corporation releases the 20.9 version of its Foo products
The new version of Foo products solve known perfornance probl enms which
existed in 20.8 line and increases the speed of Foo based products
tenfold. It also allows wireless clients to be connected to the Foobar
servers
</ par >
<par >
The Presi dent of Foobar Corporation announced that they were proud to
rel ease 20.9 version of Foo products and they will upgrade existing
cust oners <f oot note>where servi ce agreenents exi st</footnote>
pronptly. TheAppConpany Inc. imredi ately announced that it
will release the new version of its products to utilize the 20.9
architecture within the next three nonths
</ par >
<figure>
<title>Presi dents of Foobar Corporation and TheAppConpany |nc. Shake Hanc
<i mage sour ce="handshake.pg"/>
</figure>
</ cont ent >
<dat e>1- 20- 2000</ dat e>
<news_agent >Foobar Cor por ati on</ news_agent >
</ news_itenp

<news_i t enp
<title>Foobar Corporation is suing Gorilla Corporation for patent infringement <
<cont ent >
<par >
In surprising devel opnents today, Foobar Corporation announced that
it is suing Gorilla Corporation for patent infringement. The patents
that were nentioned as part of the |lawsuit are considered to be the
basi s of Foobar Corporation's <quote>Wrel ess Foo</quote> |ine of
products.
</ par >
<par >
The tensi on between Foobar and Gorilla Corporations has been increasing
ever since the Gorilla Corporation acquired nore than 40 engi neers who
have | eft Foobar Corporation, TheAppConpany Inc. and
YouNanel t Wl ntegratelt.comover the past 3 nonths. The engi neers who
have | eft the Foobar corporation and its partners were runored to be
wor ki ng on the next generation of server products and applications
which will directly conpete with Foobar's Foo 20.9 servers. Mst of the
engi neers have relocated to Hawaii where the Gorilla Corporation's
server devel opnent is | ocated
</ par>
</ cont ent >
<dat e>1- 20- 2000</ dat e>
<news_agent >Rel i abl e News Cor por ati on</ news_agent >
</news_itenr
</ news>
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<?xm version="1.0" encodi hg="1 SO 8859- 1" ?>
<! DOCTYPE conpany SYSTEM "conpany. dtd">
<comnpany>
<nane>Foobar Cor por ati on</ nane>
<ti cker _synbol >FOO</ ti cker _synbol >
<descri pti on>Foobar Corporation is a naker of Foo(TM and Foobar (TM
products and a | eadi ng software conpany with a 300 Billion dollar
revenue in 1999. It is located in A aska.
</ descri ption>
<busi ness_code>Sof t war e</ busi ness_code>
<part ner s>
<part ner >YouNarel t I nt egr at el t . conx/ part ner >
<part ner >TheAppConpany | nc. </ part ner >
</ partners>
<conpetitors>
<conpetitor>Corilla Corporation</conpetitor>
</ conpetitors>
</ conpany>

1.6.4 Queries and Results
164101

Find all news items where the name "Foobar Corporation" appears in the title.

Sol ution in XQuery:

/lnews_itentitle[contains(./text(), "Foobar Corporation")]

Expected Results

<titl e>Foobar Corporation releases its new line of Foo products today</title>
<titl e>Foobar Corporation is suing Gorilla Corporation for patent infringenent </t

1.6.4.2 Q2

Find news items where the Foobar Corporation and one or more of its partners are mentioned in the
same paragraph and/or title. List each news item by its title and date.

Sol ution in XQuery:

LET $foobar_partners := //conpany[ nane = "Foobar Corporation"]//partner
FOR $itemIN //news_item
WHERE

SOME $t IN Sitenl/title SATISFIES
(contains($t/text(), "Foobar Corporation")
AND SOVE $partner | N $f oobar_partners SATI SFI ES
contains($t/text(), $partner/text()))
OR SQOVE $par IN $item/par SATI SFI ES
(cont ai ns($par/text(), "Foobar Corporation")
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AND SOVE $partner | N $f oobar_partners SATI SFI ES
contai ns($par/text(), $partner/text()))
RETURN
<news_i t enp
{ Sitemtitle }
{ $itenfdate }
</ news_itenr

Expected Result:

<news_i tenr
<title> CGorilla Corporation acquires YouNaneltWlntegratelt.com</title>
<dat e>1- 20- 2000</ dat e>

</ news_itenv

<news_it enp
<titl e>Foobar Corporation releases its new |ine of Foo products today</tit
<dat e>1- 20- 2000</ dat e>

</ news_itenp

<news_i tenr
<title>Foobar Corporation is suing Gorilla Corporation for patent infringe
<dat e>1- 20- 2000</ dat e>

</ news_itenv

1.6.4.3 Q3

Find titles of news items where Foobar Corporation and one or more of its partners are mentioned in

the same sentence, but none of its competitors are mentioned in the news item. (The "." character
designates the end of a sentence.)

Sol ution in XQuery:

LET $foobar_partners := //conpany[ name = "Foobar Corporation"]//partner,
$f oobar _conpetitors := //conpany[ name = "Foobar Corporation"]//conpetitor
FOR $itemIN //news_item
WHERE SOMVE $partner | N $f oobar_partners SATI SFI ES
contai ns_i n_sane_sentence(string($itenicontent), "Foobar Corporation", $partner/t
AND not ( SOVE $conpetitor I N $f oobar_conpetitors SATI SFI ES
contains(string($item content), $conpetitor/text()))
RETURN
Sitemtitle

Expected Result:

<title>Foobar Corporation releases its newline of Foo products today </title>

Ed. Note: contains_in_same_sentence() is a function created on the spot to solve this
use case.

1.6.4.4 Q4
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Find news items where a company and one of its partners is mentioned in the same news item and
the news item is not authored by the company itself.

Solution in XQuery:

FOR $itemIN //news_item

$c I N //company
LET $partners := $c//partner
WHERE cont ai ns(string($iten), $c/nane/text())

AND SOVE $p | N $partners SATI SFI ES

contains(string($itenm), $p/text()) AND $itenfnews_agent != $c/nanme

RETURN
$item

Expected Results: The expected results are the news item elements with the following titles:
= Gorilla Corporation acquires YouNameltWelntegratelt.com
= Foobar Corporation is suing Gorilla Corporation for patent infringement

1.6.45 Q5

For each news item that is relevant to the Gorilla Corporation, create an "item summary" element. The
content of the item summary is the content of the title, date, and first paragraph of the news item,
separated by periods. A news item is relevant if the name of the company is mentioned anywhere
within the content of the news item.

Sol ution in XQuery:

FOR $itemIN //news_item
WHERE contai ns(string($iten content), "Gorilla Corporation")
RETURN
<i tem summary>
{ $itemtitle/text() }.
{ $item date/text() }.
{ string(($item/par)[1]) }
</itemsummary>

Expected Result: (with whitespace reformatted for readability)

<i tem summar y>
Corilla Corporation acquires YouNaneltWlntegratelt.com 1-20-2000.
Today, Corilla Corporation announced that it wll purchase
YouNanel t Wl ntegratelt.com The shares of YouNaneltWlntegratelt.com
dropped $3.00 as a result of this announcenent.

</itemsummary>

<i t em sunmmary>
Foobar Corporation is suing Gorilla Corporation for patent infringenent.
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1-20-2000. In surprising devel opnents today, Foobar Corporation announced

that it is suing Corilla Corporation for patent infringenent. The patents

that were nentioned as part of the lawsuit are considered to be the

basi s of Foobar Corporation's <quote>Wrel ess Foo</quote> |ine of products.
</itemsummary>

1.6.4.6 Q6

Find news items where two company names and some form of the word "acquire" appear in the title or
in the same sentence in one of the paragraphs. A company name is defined as the content of a
<name>, <partner>, or <competitor> element within a <company> element.

Sol ution in XQuery:

LET $compani es : = distinct(//conpany/ nanme/text ()
UNI ON // conpany// partner/text()
UNI ON // conpany// conpetitor/text())
FOR $itemIN //news_item
Sitemtitle INSitentitle,
$itempara IN $itent/par,
$cl I N $conpani es,
$c2 I N $conpani es
WHERE $cl1 != $c2
AND contai ns_stens_i n_sane_sentence($itemtitle/text(), $cl, $c2, "acquire")
OR contai ns_stens_i n_sanme_sentence($itempara/text(), $cl, $c2, "acquire")
RETURN
distinct($item

Ed. Note: contains_stems_in_same_sentence() is a function created on the spot to
solve this use case.

Expected Results: The expected results are the news item elements with the following titles:
= Gorilla Corporation acquires YouNameltWelntegratelt.com
= Foobar Corporation is suing Gorilla Corporation for patent infringement

1.7 Use Case "NS" - Queries Using Namespaces

This use case performs a variety of queries on namespace-qualified names.

1.7.1 Description

This use case is based on a scenario in which a neutral mediator is acting with public auction servers
on behalf of clients. The reason for a client to use this imaginary service may be anonymity, better
insurance, or the possibility to cover more than one market at a time. The following aspects of
namespaces are illustrated by this use case:

= Syntactic disambiguation when combining XML data from different sources

= Re-use of predefined modules, such as XLinks or XML Schema

http://mww.w3.org/TR/xmlquery-use-cases 8/9/2001



XML Query Use Cases Page 55 of 78

= Support for global classification schemas, such as the Dublin Core

The sample data consists of two records. The schema used for this data uses W3C XML Schema's
schema composition to create a schema from predefined, namespace separated modules, and uses
XLink to express references. Each record describes a running auction. It embeds data specific to an
auctioneer (e.g. the company's credit rating system) and a taxonomy specific to a particular good
(jazz records) in a framework that contains data common to all auctions (e.g. start and end time),
using namespaces to distinguish the three vocabularies.

Note that namespace prefixes must be resolved to their Namespace URIs before matching
namespace qualified names. It is not sufficient to use the literal prefixes to denote namespaces.
Furthermore, there are several possible ways to represent namespace declarations. Therefore,
processing must be done on the namespace processed XML Information Set, not on the XML text
representation.

1.7.2 Document Type Definition (DTD)

DTDs are not fully compatible with namespaces as they can not express the equality of nodes in the
same namespace, but different namespace proxies. In a later version of this paper, an XML Schema
should be added here.

This use case is based on an implicit (unnamed) input data set.
1.7.3 Sample Data

<?xm version="1.0" encodi ng="1 SO 8859- 1" ?>

<ma: Auct i onWat chLi st
xm ns: ma="http:// ww. exanpl e. comf Auct i on\Wat ch"
xm ns: xlink="http://ww.w3. org/ 1999/ xl i nk"
xm ns: anyzone="htt p://ww. exanpl e. coni auct i oneer s#anyzone"
xm ns: eachbay="htt p: //ww. exanpl e. coni auct i oneer s#eachbay”
xm ns: yabadoo="htt p: / / ww. exanpl e. coni auct i oneer s#yabadoo”
>

<l--

<ma: Aucti on anyzone: | D="0321K372910" >

<ma: Auct i onHonepage

xl i nk:type="sinpl e"

xl i nk: href="http://ww. exanpl e. conli ten 0321K372910"
/>

<ma: Schedul e>
<ma: Qpen xm ns: dt ="http://ww w3. or g/ 1999/ XM_Schena- dat at ypes"
dt:type="timel nstant">2000-03-21: 07: 41: 34- 05: 00</ ma: Cpen>
<ma: d ose xm ns: dt ="http://ww. w3. or g/ 1999/ XM_Schena- dat at ypes"
dt: type="ti nel nstant">2000- 03-23: 07: 41: 34- 05: 00</ na: d ose>
</ ma: Schedul e>

<ma: Pri ce>
<ma: Start ma:currency="USD'>3. 00</na: Start >
<ma: Current rma: currency="USD"'>10. 00</ na: Current >
<ma: Nunber of Bi ds>5</ ma: Nunber _of Bi ds>

</ ma: Price>
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<ma: Tr adi ng_Par t ner s>
<ma: H gh_Bi dder >
<eachbay: | D>Recor dsRUs</ eachbay: | D>
<eachbay: Posi ti veComrent s>231</ eachbay: Posi t i veComrent s>
<eachbay: Neut r al Comrent s>2</ eachbay: Neut r al Comrent s>
<eachbay: Negat i veComrent s>5</ eachbay: Negat i veComrent s>
<ma: Menber | nf oPage
xl i nk: type="si npl e"
xlink: href="http://auction. eachbay. conl menber s?get =Recor dsRUs"
xl i nk: rol e="na: Menber | nf oPage”
/>
</ ma: H gh_Bi dder >
<ma: Sel | er >
<anyzone: | D>Vi nt ageRecor dFr eak</ anyzone: | D>
<anyzone: Menber _Si nce>Cct ober 1999</ anyzone: Menber _Si nce>
<anyzone: Rati ng>5</ anyzone: Rati ng>
<ma: Menber | nf oPage
xlink:type="sinpl e"
xlink: href="http://auction.anyzone. conl nenbers/ Vi nt ageRecor dFr eak"
x| i nk: rol e="ma: Menber | nf oPage"
/>
</ ma: Sel | er >
</ ma: Tr adi ng_Part ner s>

<ma: Det ai | s>
<record xm ns="http://ww. exanpl e. or g/ nmusi ¢/ recor ds" >

<artist>M|es Davis</artist>

<title>n a Silent Way</title>

<r ecor ded>1969</ r ecor ded>

<| abel >Col unbi a Recor ds</| abel >

<r emar k>
Wth Mles Davis (trunpet), Herbie Hancock (El ectric Piano),
Chick Corea (El ectric Piano), Wayne Shorter (Tenor Sax), Josef Zawi
(Electric Piano &np; Ogan), John McLaughlin (Quitar), and

Tony WIllians ( Druns). The liner notes were witten by Frank G
and the record is in fine condition.
</ remar k>
</record>

</ ma: Det ai | s>

</ ma: Aucti on>

<I--

<ma: Auct i on yabadoo: | D="13143816" >

<ma: Auct i onHonepage

xlink:type="sinpl e"

xlink: href="http://auctions.yabadoo. conif aucti on/13143816"
/>

<ma: Schedul e>
<ma: Qpen xm ns: dt ="http://ww. w3. or g/ 1999/ XM_Schena- dat at ypes"
dt:type="tinel nstant">2000-03-19: 17: 03: 00- 04: 00</ ma: Open>
<ma: d ose xm ns: dt ="http://ww. w3. or g/ 1999/ XM_Schena- dat at ypes"
dt:type="tinel nstant">2000-03-29: 17: 03: 00- 04: 00</ na: C ose>
</ ma: Schedul e>
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<ma: Pri ce>
<ma: Start ma: currency="USD'>3. 00</na: Start >
<ma: Current nma: currency="USD'>3. 00</ na: Current >
<ma: Nunber _of _Bi ds>0</ ma: Nunber _of _Bi ds>

</ma: Price>

<ma: Tr adi ng_Par t ner s>
<ma: H gh_Bi dder >
<eachbay: | D>Vi nt ageRecor dFr eak</ eachbay: | D>
<eachbay: Posi ti veConmrent s>232</ eachbay: Posi t i veComrent s>
<eachbay: Neut r al Comrent s>0</ eachbay: Neut r al Comment s>
<eachbay: Negat i veComrent s>0</ eachbay: Negat i veComrent s>
<ma: Menber | nf oPage
xlink: type="si npl e"
xlink: href ="http://auction. eachbay. conf showRat i ng/ user =Vi nt ageRecor
xl i nk: rol e="ma: Menber | nf oPage”
/>
</ ma: H gh_Bi dder >
<ma: Sel l er xm ns:seller="http://ww. exanpl e. conf aucti oneer s#eachbay" >
<sel |l er: |1 D>St arsOn45</ sel l er: | D>
<sel | er: Posi ti veConment s>80</ sel | er: Posi ti veConment s>
<sel | er: Neut r al Corment s>1</ sel | er: Neut r al Comment s>
<sel | er: Negat i veComrent s>2</ sel | er : Negat i veCormrent s>
<ma: Menber | nf oPage
xl i nk: type="sinpl e"
xlink: href ="http://auction. eachbay. conf showRati ng/ user =St ar sOn45"
xl i nk: rol e="na: Menber | nf oPage”
/>
</ ma: Sel | er >
</ ma: Tr adi ng_Part ner s>

<ma: Det ai | s>
<record xm ns="http://ww. exanpl e. or g/ nusi ¢/ recor ds" >
<artist>Wnton Marsalis</artist>
<title>Think of One ...</title>
<r ecor ded>1983</ r ecor ded>
<l abel >Col unbi a Records</| abel >
<remark xm:|ang="en">
Col unbi a Records 12" 33-1/3 rpm LP, #FC 38641, Stereo. The record i

still clean and shiny and | ooks unpl ayed (|l ooks |ike NM condition).
The cover has very light surface and edge wear.
</ remar k>

<remark xm :lang="de">

Col unbi a Records 12" 33-1/3 rpm LP, #FC 38641, Stereo. Die Platte

i st noch imer sauber und gl ? end und sieht ungespielt aus

(NM Zustand). Das Cover hat |eichte Abnutzungen an Coerfl? e und Ec
</ remar k>

</record>
</ ma: Detai |l s>

</ ma: Auct i on>

</ ma: Auct i onWat chlLi st >

1.7.4 Queries and Results

1.7.4.1 Q1
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List all unique namespaces used in the sample data.

Solution in XQuery:

<Ql>
{
FOR $n I N di stinct(nanmespace_uri (//*))
RETURN
$n + new i ne()
}
</ Ql>

Expect ed Result:

<Ql>
http://ww. exanpl e. conf Auct i onVat ch
http://ww. w3. org/ 1999/ xl i nk
http://ww. exanpl e. conf auct i oneer s#anyzone
http://ww. exanpl e. conif auct i oneer s#eachbay
http: //ww. exanpl e. conf auct i oneer s#yabadoo
http://ww. w3. or g/ 1999/ XM_Schema- dat at ypes
http://ww. exanpl e. or g/ nmusi ¢/ recor ds

</ Ql>
1.7.42 Q2

Select the title of each record that is for sale.

Sol ution in XQuery:
NAMESPACE nusic = "http://ww. exanpl e. or g/ musi ¢/ recor ds”

<>
{

/Inusic:title

}
</ @>

Expected Result:

<@ xm ns:music="http://ww. exanpl e. or g/ nusi c/ records" >
<music:title>In a Silent Way</nusic:title>
<nusic:title>Think of One ...</nusic:title>

</ @>
1.7.4.3 Q3

Select all elements using datatypes from "XML Schema: Part 2" datatypes.
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Sol ution in XQuery:
NAMVESPACE dt = "http://ww. w3. or g/ 1999/ XM_Schena- dat at ypes"

<@B>
{
[1*] @t :*]
}
</ B>

(Finds all nodes that have an attribute whose namespace matches the one specified.)

Expect ed Result:

<@ xm ns:dt="http://ww. w3. or g/ 1999/ XM_Schena- dat at ypes"
xm ns: ma="htt p: // www. exanpl e. conl Auct i on\Wat ch”
>
<ma: Qpen dt:type="ti el nst ant">2000-03- 21: 07: 41: 34- 05: 00</ na: Qpen>
<ma: d ose dt:type="tinel nstant">2000-03-23: 07: 41: 34- 05: 00</ ma: d ose>
<ma: Qpen dt:type="ti el nstant">2000-03-19: 17: 03: 00- 04: 00</ na: Qpen>
<ma: d ose dt:type="tinmel nstant">2000-03-29: 17: 03: 00- 04: 00</ ma: d ose>
</ B>

1.7.4.4 Q4

List the target URI's of all XLinks in the document.

Sol ution in XQuery:

NAMESPACE xlink = "http://ww. w3. org/ 1999/ x| i nk"

<>
{
FOR $hr IN // @l ink: href
RETURN $hr + newl i ne()
}
</ 4>

(Binds $hr to attribute nodes named href. Concatenating the attribute node to a string extracts its
value.)

Expected Result:

<4>
http://auction.anyzone. comiten 0321K372910
http://auction. eachbay. com nenber s?get =Recor dsRUs
http://auction.anyzone. com nenber s/ Vi nt ageRecor dFr eak
http://auctions. yabadoo. conl aucti on/ 13143816
http://auction. eachbay. conml showRat i ng/ user =Vi nt ageRecor dFr eak
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http://auction. eachbay. conf showRat i ng/ user =St ar sOn45
</ A>
1.7.45 Q5

Select all records that have a remark in German.

Sol ution in XQuery:
NAMESPACE nusic = "http://ww. exanpl e. or g/ musi ¢/ r ecor ds”

<G>
{

}
</ B>

[/ music:record[nusi c:remark/ xm :1ang = "de"]

Expected Result:

<@ xm ns: music="http://ww. exanpl e. or g/ nusi c/ records" >
<musi c: r ecor d>
<nusi c:artist>Wnton Marsalis</nusic:artist>
<nusic:title>Think of One ...</nusic:title>
<musi c: r ecor ded>1983</ nrusi c: r ecor ded>
<musi c: | abel >Col unbi a Recor ds</ nusi c: | abel >
<musi c:remark xni:|ang="en">
Col unbi a Records 12" 33-1/3 rpm LP, #FC 38641, Stereo. The record is
still clean and shiny and | ooks unplayed (looks |ike NM condition).
The cover has very light surface and edge wear.
</ nusi c: r ermar k>
<nusi c: remark xm : | ang="de">
Col unbi a Records 12" 33-1/3 rpm LP, #FC 38641, Stereo. Die Platte
i st noch i mmer sauber und gl ? end und sieht ungespielt aus
(NM Zustand). Das Cover hat |eichte Abnutzungen an Cberfl? e und Ecken.
</ musi c: r enar k>
</ nusi c: recor d>

</ B>
1.7.4.6 Q6

Select the closing time elements of all AnyZone auctions currently monitored.

Solution in XQuery:

NAMESPACE ma = "http://ww. exanpl e. conl Auct i onWat ch”
NAMESPACE anyzone = "http://ww. exanpl e. coni auct i oneer s#anyzone"

<Q6>
{
[/ ma: Auct i on[ @nyzone: | D] / ma: Schedul e/ na: d ose

}
</ B>

http://mww.w3.org/TR/xmlquery-use-cases 8/9/2001



XML Query Use Cases Page 61 of 78

Expected Result:
<@ xm ns:dt="http://ww. w3. or g/ 1999/ XM_Schena- dat at ypes"

xm ns: ma="htt p:// www. exanpl e. coni Auct i on\Wat ch" >
<ma: d ose dt:type="tinmel nstant">2000-03-23: 07: 41: 34- 05: 00</ ma: d ose>

</ B>
1.7.4.7 Q7

Select the homepage of all auctions where both seller and high bidder are registered at the same
auctioneer.

Sol ution in XQuery:

NAMESPACE ma = "http://ww. exanpl e. com Auct i onWat ch”

<Qr>
{
FOR $a IN //ma: Auction
LET $seller_id := $a/ ma: Tradi ng_Partners/na: Sel l er/*: 1D,
$buyer_id : = $a/ ma: Tradi ng_Part ners/ ma: H gh_Bi dder/*: I D
WHERE nanespace_uri ($sel l er _id) = nanmespace_uri ($buyer _id)
RETURN
$a/ ma: Auct i onHonepage
}
</ Qr>

Expected Result:
<@Q7 xm ns: x| i nk="http://ww:. w3. or g/ 1999/ x| i nk"
xm ns: ma="http://ww. exanpl e. conf Auct i onVat ch" >
<ma: Auct i onHonepage x| i nk:type="sinpl e"
xlink: href="http://auctions. yabadoo. conf aucti on/ 13143816" />
</ Qr>
1.7.4.8 Q8

Select all traders (either seller or high bidder) without negative comments

Solution in XQuery:

NAMESPACE na = "http://ww. exanpl e. conl Auct i onWat ch"

<@B>
{
(FOR $s IN //na: Tradi ng_Partners/ ma: Sel | er
WHERE $s/*: Negati veComments = 0
RETURN $s)
UNI ON
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(FOR $b IN //ma: Tradi ng_Part ner s/ ma: H gh_Bi dder
WHERE $b/ *: Negati veComments = 0
RETURN $b)

</ B>

Expect ed Result:

<@ xnm ns: ma="http://ww. exanpl e. conf Auct i on\t ch"
xm ns: eachbay="htt p: // ww. exanpl e. coni auct i oneer s#eachbay"
xm ns: xl i nk="http://ww. w3. org/ 1999/ xl i nk" >
<ma: H gh_Bi dder >
<eachbay: | D>Vi nt ageRecor dFr eak</ eachbay: | D>
<eachbay: Posi ti veComrent s>232</ eachbay: Posi t i veComent s>
<eachbay: Neut r al Comrent s>0</ eachbay: Neut r al Comrent s>
<eachbay: Negat i veComrent s>0</ eachbay: Negat i veComrent s>
<ma: Menber | nf oPage xl i nk:type="si npl e"
xlink: href="http://auction. eachbay. conml showRat i ng/ user =Vi nt age
x| i nk: r ol e="ma: Menber | nf oPage" />
</ ma: H gh_Bi dder >
</ B>

1.8 Use Case "PARTS" - Recursive Parts Explosion

This use case illustrates how a recursive query might be used to construct a hierarchic document of
arbitrary depth from flat structures stored in a database.

1.8.1 Description

This use case is based on a "parts explosion” database that contains information about how parts are
used in other parts.

The input to the use case is a "flat" document in which each different part is represented by a <part>
element with partid and name attributes. Each part may or may not be part of a larger part; if so, the
partid of the larger part is contained in a partof attribute. This input document might be derived from a
relational database in which each part is represented by a row of a table with partid as primary key
and partof as a foreign key referencing partid.

The challenge of this use case is to write a query that converts the "flat" representation of the parts
explosion, based on foreign keys, into a hierarchic representation in which part containment is
represented by the structure of the document.

1.8.2 Document Type Definitions (DTD)
The input data set uses the following DTD:

<I DCCTYPE partlist [
<! ELEMENT partlist (part*)>
<! ELEMENT part EMPTY>
<I ATTLI ST part
partid CDATA #REQU RED
partof CDATA #| MPLI ED
nane CDATA #REQUI RED>
1>
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Although the parti d and part of attributes could have been of type ID and IDREF, respectively, in
this schema they are treated as character data, possibly materialized in a straightforward way from a
relational database. Each part of attribute matches exactly one parti d. Parts having no part of
attribute are not contained in any other part.

The output data conforms to the following DTD:

<! DOCTYPE parttree [
<! ELEMENT parttree (part*)>
<! ELEMENT part (part*)>
<I ATTLI ST part
partid CDATA #REQU RED
name CDATA #REQUI RED>
1>

1.8.3 Sample Data

<?xm version="1.0" encodi ng="1 SO 8859- 1" ?>

<partlist>
<part partid="0" nanme="car"/>
<part partid="1" partof="0" name="engi ne"/>
<part partid="2" partof="0" name="door"/>
<part partid="3" partof="1" name="pi ston"/>
<part partid="4" partof="2" name="w ndow'/>
<part partid="5" partof="2" name="I| ock"/>
<part partid="10" nane="skateboard"/>
<part partid="11" partof="10" name="board"/>
<part partid="12" partof="10" nane="wheel "/>
<part partid="20" name="canoe"/>

</partlist>

1.8.4 Queries and Results
1.8.4.10Q1

Convert the sample document from "partlist” format to "parttree” format (see DTD section for
definitions). In the result document, part containment is represented by containment of one <part>
element inside another. Each part that is not part of any other part should appear as a separate top-
level element in the output document.

Sol ution in XQuery:

DEFI NE FUNCTI ON one_| evel (ELEMENT $p) RETURNS ELEMENT

{
<part partid={ $p/ @artid }
name={ $p/ @ane } >
{
FOR $s I N docunent ("data/ parts-data.xm ")//part
VWHERE $s/ @artof = $p/ @artid
RETURN one_| evel ( $s)
}
</ part>
}
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<parttree>

{
FOR $p I N docunent ("data/parts-data.xm")//part[enpty(@artof)]

RETURN one_I evel ($p)
}

</parttree>

Expected Result:

<parttree>
<part partid="0" name="car">
<part partid="1" nanme="engi ne">
<part partid="3" name="piston"/>
</ part>
<part partid="2" name="door">
<part partid="4" name="w ndow'/>
<part partid="5" name="| ock"/>
</ part>
</ part>
<part partid="10" nane="skat eboard">
<part partid="11" nanme="board"/>
<part partid="12" nanme="wheel "/>
</ part>
<part partid="20" name="canoe"/>
</parttree>

1.9 Use Case "REF" - Queries based on References
1.9.1 Description

References are an important aspect of XML. This use case describes a database in which references
play a significant role, and contains several representative queries that exploit these references.

Suppose that the file "census.xml" contains an element for each person recorded in a recent census.
For each person element, the person's hame, job, and spouse (if any) are recorded as attributes. The
"spouse" attribute is an IDREF-type attribute that matches the ID-type "name" attribute of the spouse
element.

The parent-child relationship among persons is recorded by containment in the element hierarchy. In
other words, the element that represents a child is contained within the element that represents the
child's father or mother. Due to deaths, divorces, and remarriages, a child might be recorded under
either its father or its mother (but not both). For the purposes of this exercise, the term "children of X"
includes "children of the spouse of X." For example, if Joe and Martha are spouses, and Joe's element
contains an element Sam, and Martha's element contains an element Dave, then Joe's children are
considered to be Sam and Dave, and Martha's children are also considered to be Sam and Dave.
Each person in the census has zero, one, or two parents.

1.9.2 Document Type Definitions (DTD)
This use case is based on an input document named "census.xml", with the following DTD:

<! DOCTYPE census [
<! ELEMENT census (person*)>
<! ELEMENT person (person*)>
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<I ATTLI ST person

nane 1D #REQUI RED
spouse |DREF  #l MPLI ED
job CDATA  #1 MPLI ED >

1>
1.9.3 Sample Data

The following census data describes two friendly families that have several intermarriages.

<census>
<person nane="Bill|" job="Teacher">
<person nane="Joe" job="Painter" spouse="Martha">
<per son nane="San{ job="Nurse">
<person nanme="Fred" job="Senator" spouse="Jane">
</ per son>
</ per son>
<per son name="Karen" job="Doctor" spouse="Steve">
</ per son>
</ per son>
<person name="Mary" job="Pilot">
<per son nane="Susan" job="Pilot" spouse="Dave">
</ per son>
</ per son>
</ per son>
<person nane="Frank" job="Witer">
<per son name="Martha" job="Programer" spouse="Joe">
<per son name="Dave" job="Athlete" spouse="Susan">
</ per son>
</ per son>
<per son nane="John" job="Artist">
<per son nane="Hel en" job="Athlete">
</ per son>
<person name="Steve" job="Accountant" spouse="Karen">
<person name="Jane" job="Doctor" spouse="Fred">
</ per son>
</ per son>
</ per son>
</ per son>
</ census>

1.9.4 Queries and Results
194101

Find Martha's spouse.

Solution in XQuery:

<resul t>
{
FOR $m I N docunent ("census. xm ")// person[ nane = "Martha"]
RETURN shal | ow( $n1 @pouse- >per son)
}
</resul t>
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Expected Result:

<person nane="Joe" job="Painter" spouse="Martha" />
1.9.4.2 Q2

Find Joe's children.

Sol ution in XQuery:

DEFI NE FUNCTI ON chi | dren (ELEMENT $p)

{
shal | ow( $p/ per son) UN ON shal | ow( $p/ @pouse- >per son/ per son)
}
<resul t>
{
FOR $j I N docunent ("census.xm ")//person[nane = "Joe"]
RETURN chi | dren($j)
}
</resul t>

Expected Result:

<result>
<per son nare="Sant job="Nurse" />
<per son nare="Karen" job="Doctor" spouse="Steve" />
<per son nare="Dave" job="Athl ete" spouse="Susan" />
</resul t>

1.9.4.3 Q3

Find parents of athletes.

Solution in XQuery:

<result>

{
FOR $p I N docunent ("census. xm ")// person,

$s I N $p/ @pouse- >per son
WHERE $p/ person/job = "Athlete" OR $s/person/job = "Athl ete"
RETURN shal | ow( $p)
}

</resul t>

Expected Result:
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<resul t>
<person nare="Joe" job="Painter" spouse="Martha" />
<person nare="Martha" job="Programmer" spouse="Joe" />
<person nane="John" job="Artist" />

</resul t>

1.9.4.4 Q4

Find people who have the same job as one of their parents.

Sol ution in XQuery:

<resul t>
{
FOR $p I N docunent ("census. xm ")// person,
$c I'N $p/ person
WHERE $p/job = $c/job OR $p/ @pouse->person/job = $c/job
RETURN shal | ow( $c)
}

</resul t>

Expected Result:
<resul t>
<per son nare="Susan" job="Pilot" spouse="Dave" />

<per son nare="Jane" job="Doctor" spouse="Fred" />
</resul t>

1.9.4.5 Q5

List names of parents and children who have the same job, and their jobs.

Sol ution in XQuery:

<resul t>
{
FOR $p I N docunent ("census. xm ")// person,
$c IN $p/ person[job = $p/job]
RETURN
<mat ch parent={ $p/nane } child={ $c/nane } job={ $c/j ol
}
{
FOR $p IN docurent ("census. xm ")/ / person,
$c I N $p/ @pouse- >person/ person[job = $p/j ob]
RETURN
<mat ch parent={ $p/nane } child={ $c/nane } job={ $c/j ol
}
</resul t>
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Expected Result:

<resul t>
<mat ch parent="Mary" chil d="Susan" job="PFilot" />
<mat ch parent="Karen" child="Jane" job="Doctor" />
</resul t>

1.9.4.6 Q6

Find Bill's grandchildren.

Solution in XQuery:

<result>

{

FOR $b I N docunent ("census.xm ")//person[nane = "Bill"],

$c I N $b/ person | $b/ @pouse->per son/ per son,
$g I N $c/ person | $c/ @pouse->per son/ person
RETURN shal | ow( $g)
}

</resul t>

Expected Result:

<resul t>
<per son nare="Sant job="Nurse" />
<per son nare="Karen" job="Doctor" spouse="Steve" />
<per son nare="Susan" job="Pilot" spouse="Dave" />
<per son nare="Dave" job="Athl ete" spouse="Susan" />
</result>

1.9.4.7 Q7

List name-pairs of grandparents and grandchildren.

Sol ution in XQuery:

<resul t>
{
FOR $b I N docunent ("census. xm ")/ / person,
$c I N $b/ person | $b/ @pouse->per son/ per son,
$g I N $c/ person | $c/ @pouse->per son/ person
RETURN
<grandpar ent name={ $b/nane } grandchil d={ $g/nane }/>
}
</resul t>

Expected Result:

<result>
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<grandparent nane="Bill" grandchil d="Sam' />
<grandparent nane="Bill" grandchil d="Karen" />
<grandparent nane="Bill" grandchil d="Susan" />
<grandparent nane="Bill" grandchil d="Dave" />

<gr andpar ent nane="Frank" grandchil d="Dave" />
<gr andpar ent nane="Frank" grandchil d="Hel en" />
<gr andpar ent nane="Frank" grandchil d="Steve" />
<gr andpar ent nane="Frank" grandchil d="Sam' />
<gr andpar ent nane="Frank" grandchil d="Karen" />
<gr andpar ent nane="Joe" grandchild="Fred" />
<gr andpar ent nane="Joe" grandchil d="Jane" />
<grandpar ent nane="Martha" grandchild="Fred" />
<gr andpar ent nane="Martha" grandchil d="Jane" />
<gr andpar ent nane="John" grandchil d="Jane" />
</resul t>

1.9.4.8 Q8

Find Dave's parents-in-law (parents of his spouse, if any).

Solution in XQuery:

<resul t>
{
FOR $s I N docunent ("census. xm ")// person[ name = "Dave"]/ @pouse- >per son,
$sp IN $s/.. | $s/../ @pouse- >person
RETURN
shal | o $sp)
}
</resul t>

Expected Result:

<resul t>
<person nane="Mary" job="Pilot" />
</resul t>

1.9.4.9 Q9

Find people with no children.

Sol ution in XQuery:

<result>
{
FOR $p I N docunent ("census. xm ")/ / person
WHERE enpt y(chil dren($p))
RETURN shal | ow( $p)
}
</resul t>

(See Q2 for definition of children function.)
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Expected Result:

<resul t>
<person nane="Fred" job="Senator" spouse="Jane" />
<per son nare="Susan" job="Pilot" spouse="Dave" />
<per son nare="Dave" job="Athl ete" spouse="Susan" />
<person nane="Hel en" job="Athlete" />
<person nane="Jane" job="Doctor" spouse="Fred" />
</resul t>

1.9.4.10 Q10

Find single parents (people with children but no spouse)

Solution in XQuery:

<resul t>
{
FOR $p I N docunent ("census. xm ")// person[ per son]
WHERE enpt y( $p/ @ pouse- >per son)
RETURN shal | ow( $p)
}

</resul t>

Expected Result:

<resul t>
<person name="Bill" job="Teacher" />
<person nare="San!' j ob="Nurse" />
<person nane="Mary" job="Pilot" />
<per son nane="Frank" job="Witer" />
<per son nane="John" job="Artist" />
</resul t>

1.94.11 Q11

List the names of all Joe's descendants. Show each descendant as an element with the descendant's
name as content and his or her marital status and number of children as attributes. Sort the
descendants in descending order by number of children, and secondarily in alphabetical order by
name.

Solution in XQuery:

DEFI NE FUNCTI ON descrip (ELEMENT $e) RETURNS ELEMENT

{
LET $kids := $e/* UNI ON $e/ @pouse- >person/*
LET $nstatus := |F ($e] @pouse]) THEN "Yes" ELSE " No"
RETURN
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<person married={ $nstatus } nkids={ count($kids) }>{ $e/ @ane/t¢

}
DEFI NE FUNCTI ON descendant s ( ELEMENT $e)
{
IF (enpty($e/* UNI ON $e/ @pouse- >person/ *))
THEN $e
ELSE $e UNI ON descendant s($e/* UN ON $e/ @pouse- >person/ *)
}

descri p(descendant s(// person[nane = "Joe"])) SORTBY(@ki ds DESCENDI NG .)

Expected Result:

<result>
<descendant married="Yes" ki ds="1">Karen</descendant >
<descendant married="No" ki ds="1">Sanx/ descendant >
<descendant married="Yes" ki ds="0">Dave</descendant >
<descendant married="Yes" ki ds="0">Fred</descendant >
<descendant married="Yes" ki ds="0">Jane</descendant >
</result>

1.10 Use Case "FNPARM" - Functions and Parameters

This use case explores some of the ways in which functions can be defined and invoked. It is based
on examples taken from XML Schema Part O: Primer , and relies in some cases on type and element
definitions that are found in that document (referred to hereafter as the "Schema Primer".) Examples
have been taken from the Schema Primer because the XML Query Working Group is committed to
supporting queries based on the types and elements that can be defined using XML Schema. Only
relevant parts of the type and element definitions are repeated in this use case--additional details can
be found in the Schema Primer.

In general, this use case uses unqualified names for schema objects (for example, conpl exType and

i nt eger rather than xsd: conpl exType and xsd: i nt eger). This corresponds to a strategy of using the
schema namespace as the default namespace. Obviously, other strategies exist in which namespace
prefixes would be used with names of schema objects. Since this use case is not primarily about
namespaces, an effort has been made to keep nhamespace prefixes to a minimum.

This use case consists of several "subcases," each of which introduces a schema fragment and one
or more functions that operate on data that conforms to the schema fragment. Each subcase explores
a particular aspect of function definition and invocation.

1.10.1 Subcase 1: Type Names vs. Element Names

Section 2.2 of the Schema Primer defines a complex type named USAddr ess and elements named
shi pTo and bi | | To, of type USAddr ess, that are used in purchase orders. Here are the patrtial
definitions (see Schema Primer for details):

<comnpl exType nane="USAddress"> .
<el ement nane="shi pTo" type="po: USAddr ess"/ >

<el ement nane="bill To" type="po: USAddress"/ >
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This subcase defines a function that takes a parameter of type po: USAddr ess and returns an integer:

FUNCTI ON ti nezone( TYPE po: USAddress $a) RETURNS i nt eger
{. . .1

The ti nezone function can be invoked on any expression whose static type is USAddr ess. The
following expression computes the difference between the timezones of the shi pTo address and the
bi | | To address of the purchase order bound to variable $po1.:

ti mezone($pol/ shipTo) - timezone($pol/ bill To)
(Note: the static type of each argument is USAddr ess)

1.10.2 Subcase 2: Types Derived by Extension

Section 4.1 of the Schema Primer defines a complex type named Addr ess and two derived types
named USAddr ess and UKAddr ess, used in international purchase orders. Here are the partial
definitions (see Schema Primer for details):

<conpl exType nane="Address"> .

<conpl exType nane="USAddr ess" >
<ext ensi on base="i po: Address" >

<conpl exType nane="UKAddr ess" >
<ext ensi on base="i po: Address"> .

This subcase defines a function that takes a parameter of type Addr ess and returns a string:

FUNCTI ON st reet name( TYPE i po: Address $a) RETURNS string
...}

Suppose that a product can have two warehouses, one in the USA and one in the UK, represented by
subelements with the following declarations:

<el ement nane="USAVar ehouse" type="i po: USAddress"/ >

<el ement nane=" UKWar ehouse" type="i po: UKAddr ess"/ >

The following expressions use the st r eet nane function to find the streethames of the two warehouses
used by the product bound to $pr oduct 1:

st reet nane( $pr oduct 1/ USAVar ehouse)

st reet name( $pr oduct 1/ UKWar ehouse)
1.10.3 Subcase 3: Types Derived by Restriction

Section 4.4 of the Schema Primer defines a complex type named I t ens and a derived type named
confirmedl tens. Here are the partial definitions (see Schema Primer for details):

<conpl exType nane="Itens">
<sequence>
<el enment nane="iten' m nQccurs="0" nmaxCccurs="unbounded" >
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<conpl exType nane="Confirnedltens">
<conpl exCont ent >
<restriction base="ipo:ltens">
<sequence>
<el ement name="itent m nCccurs="1" maxCccur s="unbounded" >

Motivation for this subcase comes from the following statements in Section 4.4 of the Schema Primer:
"An application prepared for the values of the base type would not be surprised by the values of the
restricted type.” ... "All Confi r nedl t ens-type elements will also be acceptable as I t ens-type
elements.”

This subcase defines a function that takes a parameter of type |1t ens and returns a decimal number:

FUNCTI ON total Price(TYPE i po:ltens $x) RETURNS deci nal
{ sum($x/item price) }

Suppose that an or der element can contain subelements named est i mat e, of type I t ens, and
final, of type confi rnedl t ens. The following expressions invoke the t ot al Pri ce function on these
subelements of the order bound to variable $or der 1:

total Price($orderl/estimate)
(Note: static type of argument is I t ens)

total Price($orderl/final)
(Note: static type of argument is Confi r medl t ens)
1.10.4 Subcase 4: Simulated Polymorphism

Most modern computer languages support some form of polymorphism, in which a function call may
result in different behaviors depending on the dynamic type of the argument. Polymorphism is often
supported by function overloading, in which several functions are defined that have the same name but
different signatures (parameter types). However, function overloading will not be supported in XML
Query Version 1. Therefore a different mechanism for simulating polymorphism would be useful. This
subcase explores one such mechanism.

The base type Addr ess with derived types USAddr ess and UKAddr ess, defined in Section 4.1 of the
Schema Primer, are repeated here (modified slightly, and showing only the parts relevant for this
example):

<conpl exType nane="Address"> .
<conpl exType nane="USAddr ess" >
<ext ensi on base="i po: Address"> .
<el ement nane="zip" type="string"/>
<conpl exType nane="UKAddr ess" >

<ext ensi on base="i po: Address"> .
<el enent name="postcode" type="string"/> .

This subcase defines a function whose formal parameter is of type i po: Addr ess. By the principle of
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subtype substitution, the function can be invoked with an argument of dynamic type po: USAddr ess or
po: UKAddr ess. The function branches on the dynamic type of its argument.

FUNCTI ON code( TYPE i po: Address $a) RETURNS string

{
TYPESW TCH ( $a)

CASE i po: USAddress RETURN ( TREAT $a AS i po: USAddr ess)/ zi p/ dat a()
CASE i po: UKAddr ess RETURN ( TREAT $a AS i po: UKAddr ess)/ post code/ dat a()
ELSE RETURN "none"

The behavior of the function call code( $addr) depends on the dynamic type of the argument. If $addr
is of type i po: USAddr ess, the function will return the string content of a zi p element. If $addr is of
type i po: UKAddr ess, the function will return the string content of a post code element. Otherwise, the
function will return the string "none".

1.10.5 Subcase 5: Substitution Groups

Section 4.6 of the Schema Primer defines an element named comment , and two other elements in the
same substitution group named shi pComment and cust oner Corment . Here are the partial definitions
(see Schema Primer for details):

<el enent nane="comment" type="string" />

<el enent nane="shi pComment" type="string"
substi tuti onG oup="i po: conment" />

<el ement name="cust omer Conment" type="string"
subtituti onG oup="i po: cooment" />

This use case defines a function called conpl ai nt that determines whether a comment is a
complaint, returning a boolean value:

FUNCTI ON conpl ai nt (ELEVENT i po: conment $c) RETURNS bool ean
..}

The following expressions invoke the conpl ai nt function on specific comments that are found in the
purchase order bound to variable $pol:

conpl ai nt ($pol/ shi pComment [ 1])

conpl ai nt ($pol/ cust oner Comment [ 1] )
1.10.6 Subcase 6: Collections

This subcase uses an element hamed nouse whose type is Mbuse, as defined by the following
schema fragment:

<el enent nane="nouse" type="hi o: Mouse"/ >

The use case defines two functions: a | engt h function, which operates on one mouse, and an
avgWei ght function, which operates on a collection of mice. In the function signature we use the
keyword LI ST to denote the collection:
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FUNCTI ON conpl ai nt (ELEVENT i po: conment $c) RETURNS bool ean
...}

The following expressions invoke the conpl ai nt function on specific comments that are found in the
purchase order bound to variable $pol:

FUNCTI ON | engt h( ELEMENT bi o: nouse $m) RETURNS fl oat
{ $m body + $mtail }

FUNCTI ON avgWei ght (LI ST(ELEVENT bi o: nouse) $nm) RETURNS f oat
{ avg($nm weight) }

The following function invocations use variable $one_nouse, which is bound to one mouse, and
expression $zoo/ / nouse, which evaluates to a collection of zero or more mice. Note the number of
times the body of the function is executed in each case:

| engt h( $one_nouse)
(body is executed once)

| engt h($zoo/ / mouse)
(body is executed multiple times, once for each nouse)

avgWei ght ($one_nouse)
(body is executed once)

avgWei ght ($zoo/ / nouse)
(body is executed once)

Note that the keyword LI ST in the function signature determines how many times the body of the
function will be executed when the function is invoked on a collection. Note also that a single element
is treated as a list of length one when passed to a function that expects a list.

1.10.7 Subcase 7: Any Element

Occasionally it is useful to define a function that can be invoked on any element, regardless of its
name or type. XML Schema provides a way to define a generic type that matches any element, as
described in Section 5.5 of the Schema Primer and in Section 4.3.7 of Schema Part 1:

<conpl exType nane="anyEl enent" >
<any processContents="|ax"/>
</ conpl exType>

In this subcase, we assume that this type definition, and other useful generic type definitions, are
included in a standard namespace called gt . The following function makes use of this type definition
to find all the red children of any element. This function also makes use of the LIST notation defined in
subcase 6.

Note the use of the keyword MATCH in the function signature. We have now seen three keywords
used in function signatures: ELEMENT denotes that the formal parameter is an element with a given
name; TYPE denotes that the formal parameter is an element that is declared to have a given type;
and MATCH denotes that the formal parameter is an element whose content matches the content
model of the given type, regardless of its name.

FUNCTI ON r edChi | dren( MATCH qt : anyEl emrent  $e)
RETURNS LI ST(MATCH qt: anyEl enent)
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{ $e/*[color = "Red"] }

The function r edChi | dr en can be invoked on a single element (represented by the variable
$one_el enent ) or collection of elements (represented by the expression $one_el ement / * ).

redChi | dren($one_el enent)

redChi | dr en( $one_el enent / *)
1.10.8 Issues Relating to Use Case FNPARM
The following issues were submitted by Phil Wadler:
1.10.8.1 Interpretation of TYPE

The notion of type can be interpreted in at least two ways: (a) as any element declared to have that
type (meaning the content is a forest of that type); or (b) as any forest with that type (meaning the
legal content of any element declared to have that type).

1.10.8.2 Derivation by extension
Let type C be derived from type B by extension.

As discussed at XML Query meeting of 22 March 2001, allowing a value of type C to be passed where
a value of type B is expected raises many questions as to the intended interpretation. For the
particular example listed, there is the question of what happens if Addr ess is extended with an
additional st r eet element.

As pointed out by Michael Sperberg-McQueen, another possible way to deal with derivation by
extension is to only allow type C to be passed where a value of type B is expected if C is derived from
B by restriction, not extension.

1.10.8.3 Anytype

The interpretation of TYPE given in Subcase 1 seems to be inconsistent with the interpretation given in
Subcase 7. According to Subcase 1, TYPE AnyEl ement should only allow one to pass any element
with content declared to be AnyEl enent, not any element whatsover.

Editor's note: This issue may have been resolved by the keyword MATCH in Subcase 7.

1.10.8.4 Overall

The proposal has no way to describe arguments other than single elements or lists. For instance,
there is no way to say that the argument to a function is a forest consisting of two name elements, or

a forest containing a name, street, and city, or whatever. This capability is useful and is present in the
algebra, we should consider whether to include it in XQuery.
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