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In an Electronic Commerce environment, Seman-
tic Web technologies are promising enablers for
large-scale knowledge-based systems, as they facil-
itate machine-interpretability of data through ef-
fective data representation. Fast query engines
are required for efficient real-time querying of large
amounts of data, usually represented using the Re-
source Description Framework (RDF). An RDF
model is a collection of RDF facts declared as a col-
lection of triples, each of which consists of a subject,
a predicate, and an object. These triples can be vi-
sualized using an RDF graph, which is a node and
directed-arc diagram, in which each triple is repre-
sented as a node-arc-node link. RDF sources can
be queried using SPARQL. The execution time of
a query depends on the order in which parts of the
query paths are executed. The query optimization
challenge addressed here is to determine the right
join order, hereby optimizing the overall response
time.

In the context of the Semantic Web, two-phase
optimization (2PO) has been proposed to optimize
RDF query paths [3]. However, other algorithms
have not yet been used for RDF query path determi-
nation, while genetic algorithms (GAs) have proven
to be more effective than SA in similar problems [2].
A GA is an optimization algorithm simulating bio-
logical evolution according to the principle of sur-
vival of the fittest. A set of chromosomes, repre-
senting solutions, is exposed to evolution, consisting
of selection, crossovers , and mutations. The main
goal we pursue consists of investigating whether an
approach based on GAs outperforms 2PO in RDF
query path determination. As a first step, we fo-
cus on the performance of such algorithms when
optimizing a special class of SPARQL queries, RDF
chain queries (where the WHERE statement only
contains a set of chained RDF node-arc-node pat-
terns), on a single source.

We assess the performance of a GA compared to
2PO on a single source. Each algorithm is tested
on chain queries varying in length from 2 to 20
predicates. Each experiment is iterated 100 times.
For relatively small chain queries containing up to

about 10 predicates, 2PO turns out to require the
least time for query optimization. For bigger chain
queries, a GA converges faster to the solution. Fur-
thermore, a GA tends to find better solutions of
more consistent quality than 2PO does, especially
for larger queries. When a time limit of 1 second
is set (allowing the algorithms to perform at least a
couple of iterations while assuming this to be an ac-
ceptable maximum waiting time in a real-time envi-
ronment), a GA tends to generate solutions of even
better quality compared to 2PO. The consistency in
solution quality of RCQ-GA, as opposed to 2PO, is
not clearly affected by a time limit.

In his talk, Alexander Hogenboom (PhD stu-
dent at Erasmus University Rotterdam) will present
these results, as further detailed in [1]. He will show
that in optimizing query paths for chain queries in
a single-source RDF query execution environment,
the performance of a GA compared to 2PO is posi-
tively correlated with solution space complexity and
environmental restrictiveness (a time limit). The
proposed GA outperforms 2PO in solution quality,
execution time needed, and consistency of solution
quality.
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