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Algebra-based identification of tree patterns in

XQuery
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Abstract. Query processing performance in XML databases can be
greatly enhanced by the usage of materialized views whose content has
been stored in the database. This requires a method for identifying query
subexpressions matching the views, a process known as view-based query
rewriting. This process is quite complex for relational databases, and all
the more daunting on XML databases.
Current XML materialized view proposals are based on tree patterns,
since query navigation is conceptually close to such patterns. However,
the existing algorithms for extracting tree patterns from XQuery do not
detect patterns across nested query blocks. Thus, complex, useful tree
pattern views may be missed by the rewriting algorithm. We present
a novel tree pattern extraction algorithm from XQuery queries, able to
identify larger patterns than previous methods. Our algorithm has been
implemented in an XML database prototype [5]. We study its perfor-
mance, and the overall benefits of our tree pattern identification approch.
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for $x in doc("in.xml")//a/*, $y in doc("in.xml")//b
return <res1> { $x//c, 
                       for $z in $y//d
                       return <res2> { $y//e,

                                              return <res3>{ $t//h }

           </res1>
                       }
                                 </res2>
                                            }

                                                        </res3>

                                              for $t in $z//f
                                              where $t[g/text() = 5]
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Fig. 1. Sample XQuery query and corresponding tree patterns/views.
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Fig. 2. Sample XML document and some tuples from its canonical relation.
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b  p$z = $y
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for $x1 in p1, $x2 in $x1/p2,. . . , $xk in $x1/pk

xq1 where $x1/pk+1 θ $x1/pk+2 and . . . $x1/pm−1 θ $x1/pm

return $x1/pm+1, $x1/pm+2, . . . , $x1/pn
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σAk+1 θ Ak+2,...,Am−1 θ Am(full(p1)BCID1≺ID2full(//p2) . . . BCID1≺IDk
full(//pk)
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n
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. . . BCn
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full(//pn) )

alg(xq1)
def
=πAm+1,Am+2,...,An(full(xq1))

Fig. 3. Generic XQuery query with simple return expression.
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for $x in pf where pred(pw($x))

xq3 return fwr($x)
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Fig. 4. Generic XQuery queries with complex return clauses.
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Fig. 5. Sample query performance measure.
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20. C. Ré, J. Siméon, and M. Fernandez. A complete and efficient algebraic compiler
for XQuery. In ICDE, 2006.

21. XQuery 1.0. www.w3.org/TR/xquery.
22. The XMark benchmark. www.xml-benchmark.org, 2002.
23. W. Xu and M. Ozsoyoglu. Rewriting XPath queries using materialized views. In

VLDB, 2005.


