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Abstract

Relational encodings of the static aspects of the XQuery
data model, i.e., tabular representations for XML docu-
ments and ordered sequences of items, are widely used to-
day. Since 2002, the Pathfinder and MonetDB /XQuery
companion projects pursue the primary goal to also em-
brace the complete dynamic semantics of XQuery (ex-
pression evaluation and runtime aspects) with the help of
relational database systems. This makes proven optimiza-
tion techniques immediately applicable to the construction

of XQuery processors and leads to unprecedented scalabil-
ity in MonetDB /XQuery.

This is a demonstration of the relational optimizer of
Pathfinder, the query compiler behind MonetDB /XQuery.
To account for the significant size and unusual shape of the
relational query plans derived from input XQuery expres-
sions, Pathfinder implements various optimization tech-
niques in a peephole-style fashion and provides support
for graph-shaped plans from the ground up.

Our demonstration system shows graphical represen-
tations of the relational query plans and allows the
inspection of plan characteristics at various stages of
Pathfinder’s highly-configurable optimizer pipeline. Stages
may be separately enabled to judge their impact on plan
quality and XQuery evaluation performance. Our system
is preloaded with various XML instances (up to 1 GB se-
rialized size), against which users may run ad-hoc queries
In an interactive fashion.

Rewriting Large Plan DAGs

B Adapt techniques known from programming language compilers.
» |dentify basic blocks to maintain focus during optimization.

» Peephole-style optimization: inspect single plan operators at

» Optimizer is guided by plan annotations obtained during a
separate property inference phase.

any time.

B Table Column Pruning

» Compositional compilation often leads to redundant columns.

» Information on strictly required columns enables the

peephole-style implementation of projection pushdown.

B Constant propagation

» Pathfinder avoids the generation of colums at runtime if they

B These techniques help Pathfinder scale to the involved plan sizes.
carry constant values only.

Applied to XMark Q8, column pruning and constant »
propagation lead to the plan shown on the right.

Loop-Lifting: Turning XQuery into Relational Plans

B Loop-lifted sequence representation B Loop-lifting turns arbitrary XQuery expressions into
» Encode independent iterations in a single relation. purely relational plans.
» Maintain sequence order by means of column pos. g : » Fully compositional compilation procedure. _ _ _ _ _
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<« The large graph printed on the left shows the loop-lifted query plan for Query Q8 from the XMark benchmark prior to optimization.




