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Faythe

Query: ‘Great-grandparents and their friends’

» (Great-grandparents, descendant):
parentOf o parentOf o parentOf

» Great-grandparents:
71 [parentOf o parentOf o parentOf]

» Complete query:
m1[parentOf o - - - o parentOf] o friendOf
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Graph Query Language

id|di| €| |nlel |Tjle] |eceleUe|ene|e—e]le]"

» Regular Path Queries
» Nested Regular Path Queries

» FOI[3] augmented with transitive closure:

graph-navigational core of XPath, GXPath, SPARQL, ...
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Query Evaluation

id|di| 2] e |nle] | wjle] |eceleUelenele—elle]"

» ‘Easy to evaluate’

» ‘Expensive to evaluate’

Idea: add partial alternatives for o and [-]*

m1[parentOf o parentOf o parentOf] o friendOf

can be rewritten into

m1[parentOf x (parentOf x parentOf)] x friendOf.

47



Query Optimization by rewriting?
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Problem
parentOf o parentOf o parentOf

is not equivalent to
parentOf ix (parentOf x parentOf).
Solution

J-test-equivalent rewriting: we have e; =; e, if,
for every graph G,

7Tj[el]<g> = 7Tj[e2]<g>°
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Rewrite composition and transitive closure
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Rewrite composition and transitive closure

» Rewrite o into X and x

» Rewrite [-]" into fp; o[-; -] (fixpoint iteration)

id|di| 2] |mjle] | wjle] |ece|eUe|ene|e—ell[e]|

exel|lexel|M|

Analysis
FO[2]

For j-test-equivalent rewriting: only restrictions on N and —

v

v

v

Rewriting is sound and ‘complete’

v

Rewriting results in a ‘small’ query: number of steps needed
to evaluate the result is twice the length of the original query



Future Work

» Study (small extensions of) FO[2] in more detail
> Further query optimization using information on the data

» Apply similar techniques to relational databases (SQL)
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m1[[parentOf o 7 [researcherAt]]* o ownsPet]



Fixpoints and transitive closure (example)

The transitive closure query

m1[[parentOf o 7 [researcherAt]]* o ownsPet]

is equivalent to the FO[2]-like query

fpy m[parentOf x 71 [researcherAt] x 91; ownsPet].



