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Motivation

Query Interfaces:
Knowledge Base
Specific Interfaces
Facet-Based
Browsing
Visual SPARQL
Query Builders
Question Answering Are those the best tools

to create SPARQL queries?
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Strengths of Weaknesses of Query Interfaces
Easy to Use
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Flexible Queries
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Knowledge Base Specific Facet-Based Browsing
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Screencast

http://localhost/screencast/autosparql.htm
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QueryTree
?

dbo:Band ?

Jazz Electric_Guitar

rdf
:ty
pe

dbo:genre

db
o:s
tyl
ist
icO

rig
in dbo:instrument

query tree = rooted, directed, labelled tree
nodes are labelled with IRIs, literals or ?
edges are labelled with IRIs
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QueryTree ←→ SPARQL Query
?

dbo:Band ?

Jazz Electric_Guitar

rdf
:ty
pe

dbo:genre

db
o:s
tyl
ist
icO

rig
in dbo:instrument

SELECT ?x0 WHERE {
?x0 r d f : t ype dbo : Band .
? x0 dbo : gen re ? x1 .
? x1 dbo : i n s t r umen t dbp : E l e c t r i c _ g u i t a r .
? x1 dbo : s t y l i s t i c O r i g i n dbp : Jazz .

}
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QueryTree ←− Resource
?

dbo:Band ?

Jazz Electric_Guitar

rdf
:ty
pe

dbo:genre

db
o:s
tyl
ist
icO

rig
in dbo:instrument

each resource in an RDF graph can be mapped to a query tree
follow links from resource
avoid cycles
fix recursion depth
query trees act as bridge between RDF graph and SPARQL queries
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Query Tree Subsumption
?

Premier_League

"premierleague.com"@en

dbo:SoccerClub

cyc:SportsTeam

dbo:SportsTeam
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dbo:league
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frd

fs:
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f

dbo:formationDate

dbp:w
ebsite

?
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"premierleague.com"@en

?

dbo:SportsTeam

dbo:league

rdf
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ebsite
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f

introduction of an order ≤ on query trees
left tree ≤ right tree
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Compatible with SPARQL semantics:

Proposition
T1 ≤ T2 implies [[sparql(T1)]]G(?x0) ⊆ [[sparql(T2)]]G(?x0) for any RDF
graph G.
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Query Tree LGG

LGG = least general generalisation
operation takes two query trees as input and returns the most specific
query tree, which subsumes both input trees
well known in Inductive Logic Programming (ILP)
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Query Tree NBR

NBR = negative based reduction
input: positive query tree and set of negative query trees
output: query tree which generalises positive query tree such that:

no negative query tree is subsumed
corresponding SPARQL query returns more results than the positive
query tree
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Query Tree NBR
?

?

dbo:league

SELECT DISTINCT ?x0 WHERE{
?x0 dbo : l e ague ? x1 .
OPTIONAL{? x0 dbo : p o s i t i o n ? x6}
OPTIONAL{? x0 dbp : l e ague ? x7}
OPTIONAL{? x0 dbp : p o s i t i o n ? x8}
OPTIONAL{? x0 dc : s u b j e c t ? x9}
FILTER(

(? x1 != <Premier_League >) | |
( !BOUND(? x6 ) ) | |
( !BOUND(? x7 ) ) | |
( !BOUND(? x8 ) ) | |
( !BOUND(? x9 ) )

)
}
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QTL

QTL:
QTL (query tree learner) combines previous operations
examples (given by the user) are mapped to query trees
computes LGG of positive examples
NBR (or posonly generalisation in case of no negative examples) is
used to generalise the LGG
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AutoSPARQL

AutoSPARQL:
Active Learning method/interface on top of QTL
resource returned by NBR but not by LGG is used as question for user
(oracle)

Proposition (Completeness)
Every query tree will eventually be learned correctly by AutoSPARQL (see
paper for technical restrictions).
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Evaluation

no active learning algorithm for SPARQL to compare against, but:
benchmark data set of the 1st Workshop on Question Answering over
Linked Data (QALD)1

contains 50 questions to DBpedia
filtered questions with < 3 answers and unsupported constructs like
UNION
15 queries remaining
3 positive and 1 negative examples used as starting point selected
from initial search or randomly (if the search did not return 3
positives)
parameters: recursion depth 2, NLP filter active
hardware: 2 GB memory, 6 core

1http://www.sc.cit-ec.uni-bielefeld.de/qald-1
Lehmann, Bühmann (Univ. Leipzig) AutoSPARQL 2011-06-02 21 / 27
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Evaluation
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all 15 questions learned correctly (precision = recall = 1 ;-) )
4 to 9 examples needed (5 on average)
only low number of examples needed because of LGG and Active
Learning
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Evaluation
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performance: 7 seconds on average to learn query (max. 77 seconds)
approx. 3

4 for NBR, 1
4 for SPARQL queries, ≤ 1% for LGG

more time need with increasing number of triple patterns
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Benefits & Disadvantages

+ low number of questions: theoretical termination guarantee and low
number of questions required (5 during test on average)

+ efficiency: by focusing on a fragment of SPARQL, QTL is efficient
(about a second per question)

± expressiveness: common constructs supported in AutoSPARQL
± reasoning: no built-in reasoning → SPARQL 1.1 entailment regimes
± AutoSPARQL/QTL do not include noise handling

wrong answers lead to incorrect queries
users can, however, edit previous answers in UI
low number of examples makes noise handling less important (for the
considered QTL use case)

− user often needs to give feedback in addition to asking a question →
more work on initial QA phase needed
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Contributions

first active learning algorithm and first induction algorithm for
SPARQL
AutoSPARQL lowers hurdle for users to create queries and can be
used with any SPARQL endpoint
flexible and suitable for non-experts
several improvements planned over the next year . . .
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End

Thanks for your attention.
http://autosparql.dl-learner.org
http://dl-learner.org
http://aksw.org

http://bis.informatik.uni-leipzig.de/LorenzBuehmann
http://jens-lehmann.org

buehmann@informatik.uni-leipzig.de
lehmann@informatik.uni-leipzig.de
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