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Motivation (1/2)
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Motivation (2/2)

KB

Query

RuleML, 03.11.2011 D2R2: Disbriented Deductive Reasoning in a R§8@e RDF Engine l l I p I I 5



Motivation (2/2)
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Algorithm 1: QSQR(D, q)

Input: A Datalog program [ and an intensional query g
Input: The global ans_ and input_ relations
Qutput: All answers for ¢

Gall QSQR_EVAL_GENERALIZED(D, (R, J))
until Until no ans_ relation has changed in the last iteration;
return All answers for q by performing a selection on ans_RK" using J

1 begin
2 Set all ans. relations to be empty
3 Set (R7,J) to be the generalized query corresponding to g
A Query(q): ¢ | e
. 5 Set all input_ relations to be empty
6
7
8

i Q=? a likes( John,?y) <:I

A RU'GS(D): [Abiteboul Hull, Vianu:
i ry likes (?x?y ) & friend (?x,?y ) Foundation®f Databases1995]
i r,. friend (?x,?y ) & marriedTo (? x,?y )
I rg friend (?x,?y ) a likes (?x,?2z ) |j praises(? 2z,?y )

A Facts(D)
i f,: marriedTo (John,Mary )

<John,?> <John,?>

ans_friend ans_likes

<John, Mary> <John, Mary>

I f,: praises( Mary,Tom )
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QSOQR + Extensions

1. Chaining YI 1S dzaS 2F 0UKS dzy
structures & abllity to perform joins

2. Dynamic schedulingnext set of atoms to be
evaluated in a subquery is determined after current
set Is evaluated
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QSQR + Extensiog€haining

(?x, ?2y).?8?y) || E(?x,?2) |) E(?y, ?z)

Two ways to evaluate: 12| . (a,?y)

1. Nalve
a. El(a,?z) get bindings for ?z Nested Loop Joins
b. E,(?y,?2) for every ?z
C. (a,?y) for every ?y

1. Grouping: better utilization of query optimizer More choices:
a. E/(a, ?z) ] E(?y, ?z) (SMJ, HJ, NLJ)
b. (a,? y) forevery ?y Merging, Hashing
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QSOR + Extensiog®ynamic Scheduling

L ?7x, 2y )72y )

i E(?x ,?z )

i E.(?y, ?2)

Just because therule placesFANR S R2Say Qi

be evaluated first:

Declarative paradigm¥hat vs. How

Extend QSQR to support
dynamicallydeciding
which (set of) literals to
evaluate next.

Algorithm 3: QSQR_EVAL_RULE(D, ¢, gq)

- " e LW

10

Input: A Datalog program D, a rule v and a generalized query gg = (R, T')
Input: The global ans_ and input_ relations
begin
Remove from T all tuples that do not unify with the head of the rule
Initialize sup from T
"'(t'r-.ru;;r::m; ,—--';"' "“"

L Add tuples produced for sup into the global variable ans_R°
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Outline
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RDFBXEngineMcp bSdzYlyy SiG |f]®oY [5. Qny
ANo-tuning RISC, versioning, online updates, transactions
AAggressivéndexing(15 SPO permutations frojections)
AFastDRbasedjoin-order optimizatiorfor up to 2630 joins!
AAggressivesideways information passing

composedBy

likes performedin

RDF-3X mmm
MonetDB >
PostgreSQL mmm
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RDF3X (1/2)

A 15 subsets & permutations of SPO attributes stored in
exhaustive Btree indexes:

A Diskoriented statistics, relying on the indexes above.
A Indexonly tables: Btree leafs contain data & statistics.
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