AutoSPARQL -

Let Users Query Your Knowledge Base

http: //autosparql. dl-learner. org

Jens Lehmann, Lorenz Bilhmann

'\ MOLE

UNIVERSITAT LEIPZIG

2011-06-02

LEHMANN, BUHMANN (UNIv. LEIPZIG) AUuTOSPARQL 2011-06-02


http://autosparql.dl-learner.org

: AKSW
Outline

@ How can we query RDF knowledge bases?
© Screencast

© Query Trees

@ Operations

© Q7L Algorithm and AutoSPARQL Interface
O Evaluation

@ Conclusions and Future Work

LEHMANN, BUHMANN (UNIv. LEIPZIG) AUTOSPARQL 2011-06-02



Outline

@ How can we query RDF knowledge bases?




Motivation

Query Interfaces:

META
e Knowledge Base
Specific Interfaces
hi:
LAYER 4
DATA
Other

N, BUHMANN

= —]

Signanure ‘

Signature 1D | ‘
Stert Tine [Year ~| Month [ Day[  Houw| Miwe] |
[End Tans [Year =] Month IDay[  How| M| |

Source ™ | [OR Src Range | T |
Dess | [OR Dt Range | I |
engtl ST
Proto[ |
[Source Port(UDP and TCR) [
DestPorUDP mnd TCH) [
ICMP Type Code QCMP onty) [ |
[Datagn 45CD [
SotBy] ]
Submit Query




Motivation

Query Interfaces:

e Knowledge Base
Specific Interfaces

o Facet-Based
Browsing

vitemtype

Styscraper (14)
Bulding (14)
Place (14)

vlocation

Hong Kong (1)

+foor count

5 >
5@
el
15201)

varciect
P& T Arehtacts & Enginsars L1
@

GordonWu (1)

Wong & Ouyang (1)

~latitude

2227451 388088589 2)

YourFilters  geseiters

itom typo Skyscrapor

W vina Tower

floor count 50 and up location Hang Kong

International E3
The International Finance Cente (abb. IFC, branded as ") s an Integrated
commercial developmsnt cn the watsriront of Hong Kong's Cntral Distict &
prominant landmark an Hong Kong Isiand, IFC consists o two skyscrapars,
he IFG Mall and the 55-storey Four Seasons Hotel Hong Kong. Tower 2 is e
tallest bullging In Hong Kong, 3 i formerly held by Central Plaza

Finance Centre

Contral Plaza, Hong Kong

Central Plaza Is the hird talest skyscraper in Hong Kong. Wih a hiight of 374
m (1,227 1), Cental Plaza Is only surpassed by 2 FC and the ICC In Central
The bullding i locatad at 18 Harbour Road, In Wan Chal on Hong Kong Isfand,
Itwas the tallest bulding In Asia fom 1852 to 1966, untl he Shun Hing
Squara In Sharzhen, Paopla's Rapublic of China, was bult Tha 78-storey

" building was completad in August 1995

Nina Tower is a twin owsr of 80-storey and 42-storey high-rise building in



Motivation

Qe Advanced Options _Help_Abaut

Q uery Interfaces: PEEEIROERI IR “-Qy:;::t:m =

ce URI  [hitp://demo openlinksw.com/dataspace

|
e Knowledge Base
Specific Interfaces
o Facet-Based (- N By
- \
Browsing °

e Visual SPARQL
Query Builders

[ordery | [te7atomond orglontologies/aton

Output format [Table _¥] I Distinct [ GetRemote Data when Missing Locally ] Type[SELECT =] Import Remove
Endpaint [fsparal <

UHMANN (UNIV. LEIPZIG) AuTOSPARQL



Motivation

Query Interfaces:

e Knowledge Base
Specific Interfaces

o Facet-Based
Browsing

e Visual SPARQL
Query Builders

@ Question Answering

HMANN  (UNIV

When wa Uysses s Gt b7 e
“Typs i youe qustion in English, rench, Spanish, German, falan o Porguess

Question:
Whon was Ulysses S. Grant bomn?
Possible answers: s

122 he was. L

o U
Sipecn Crant Born: 47771522 Birtholace: Point

2t Prosident Ul
ory, tmber

B Pomin Point lsasant  Clermont County , Ohio.
25 w\es 40 on) Shove Cimmnats on the Ol River , tosset d Fa
Simps
5. Ul

was born in Point Pleasant Ohio, on April 27th, 1522

10. Crant U Lot in Point Pleasant Ohio, on April 27th, 1822 to a modest.
R e e

T
NN News Enaine

s | Hotbot | Lycos | Start | /iendic




.. AKSW
Motivation

Query Interfaces:

o Knowledge Base
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o Facet-Based
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e Visual SPARQL
Query Builders

@ Question Answerin ]
Q & Are those the best tools

to create SPARQL queries?
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Strengths of Weaknesses of Query Interfaces

Easy to Use

Expressive \/ Robust

Flexible Queries

Knowledge Base Specific Facet-Based Browsing
Visual SPARQL Query Builders Question Answering
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Screencast

B, AutoSPARQL
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QueryTree

Electric__Guitar

@ query tree = rooted, directed, labelled tree
@ nodes are labelled with IRlIs, literals or ?

@ edges are labelled with IRIs
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QueryTree +— SPARQL Query —

Electric__Guitar
SELECT ?x0 WHERE {
?7x0 rdf:type dbo:Band.
?x0 dbo:genre 7x1.
?x1 dbo:instrument dbp:Electric_guitar.
?x1 dbo:stylisticOrigin dbp:Jazz.
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QueryTree <— Resource
?
¢ %,

dbo:Band @0 ?
&
L
&
,,d\
Jazz Electric_Guitar

@ each resource in an RDF graph can be mapped to a query tree

o 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
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Query Tree Subsumption
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@ introduction of an order < on query trees
o left tree < right tree

Compatible with SPARQL semantics:
Proposition

T1 < T, implies [[sparql( T1)]]c(?x0) C [[sparq!(T2)]]c(?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

e well known in Inductive Logic Programming (ILP)

LEHMANN, BUHMANN (UN1vV. LEIPZIG) AuTOSPARQL 2011-06-02



Query Tree LGG
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Query Tree LGG
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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
o corresponding SPARQL query returns more results than the positive
query tree

LEHMANN, BUHMANN (UN1vV. LEIPZIG) AuTOSPARQL 2011-06-02



Query Tree NBR

anges|:oqp

"Premier League"@en dbo:SoccerClub

Premier_League ? Category:Premier_League_clubs
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Query Tree NBR —_

?

an3es|:oqp

SELECT DISTINCT ?x0 WHERE{
?7x0 dbo:league 7x1.
OPTIONAL{?x0 dbo: position ?x6}
OPTIONAL{?x0 dbp:league 7?x7}
OPTIONAL{?x0 dbp: position ?x8}
OPTIONAL{?x0 dc:subject ?x9}

FILTER(
(?x1 !'= <Premier_League>) ||
(1BOUND(?x6)) ||
(1BOUND(?x7)) ||
(1BOUND(?x8)) ||
(1BOUND(7x9))

)

2011-06-02
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Query Tree NBR —_

an3es|:oqp

SELECT DISTINCT ?x0 WHERE{
?7x0 dbo:league ?x1.
?x0 dbo: position 7x6.
?7x0 dbp:league 7x7.
?x0 dbp:position 7x8.
?x0 dc:subject 7x9.

FILTER(
(?x1 != <Premier_League>) ||
(?x7 !'= "Premier League"®@en) ||
(?7x9 != <Category: Premier_League_clubs >))

LEHMANN, BUHMANN (UNIv. LEIPZIG)



Query Tree NBR —_

rdf"tyPe

an3es|:oqp

dbo:SoccerClub

SELECT DISTINCT ?x0 WHERE{

?7x0 dbo:league 7x1.

?7x0 dbo: position 7x6.

?7x0 dbp:league 7x7.

?x0 dbp:position 7x8.

?7x0 dc:subject 7x9.

?7x0 a dbo:SoccerClub.

FILTER(
(?x1 != <Premier_League>) ||
(?x7 != "Premier League"®@en) ||
(?7x9 != <Category:Premier_League_clubs>)

LEHMANN, BUHMANN (UNIv. LEIPZIG) £ 0 2 2011-01



Query Tree NBR —_

an3es|:oqp

dbo:SoccerClub

? ? ? Category:Premier__League_clubs

SELECT DISTINCT ?x0 WHERE{
?x0 dbo:league 7x1.
?x0 dbo: position 7x6.
?x0 dbp:league 7x7.
?x0 dbp:position 7x8.
?7x0 dc:subject <Category:Premier_League_clubs>.
?7x0 a dbo:SoccerClub.
FILTER(
(?x1 != <Premier_League>) ||
(?x7 !'= "Premier League"@en)
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Query Tree NBR —_

an3es|:oqp

"Premier League"@en dbo:SoccerClub

? ? ? Category:Premier__League_clubs

SELECT DISTINCT ?x0 WHERE{
?x0 dbo:league ?x1.
?x0 dbo: position 7x6.
?x0 dbp:league "Premier League"@en.
?x0 dbp:position 7x8.
?x0 dc:subject <Category:Premier_League_clubs>.
?x0 a dbo:SoccerClub.
FILTER(

)

(?7x1 != <Premier_League>)
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: AKSW
Outline

© Q7L Algorithm and AutoSPARQL Interface
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AKSW

OTL

QTL:

e 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

LEHMANN, BUHMANN (UN1vV. LEIPZIG) AuTOSPARQL 2011-06-02



AutoSPARQL AKSW |

[No learnable query exists]

Answer 'yes' or 'no')e{Suggest new example)

[Query results don't match user intend]

Show query results

.9(Search ter@%(Select positive example

AutoSPARQL:
e Active Learning method /interface on top of QTL

@ resource returned by NBR but not by LGG is used as question for user
(oracle)

[Query results match user intend]

Proposition (Completeness)

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

LEHMANN, BUHMANN (UNIv. LEIPZIG) AuTOSPARQL 2011-01
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_ AKSW
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)?

"http://www.sc.cit-ec.uni-bielefeld.de/qald-1

LEHMANN, BUHMANN (UNI1vV. LEIPZIG) AuTOSPARQL 2011-06-02
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: AKSW
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)?

@ contains 50 questions to DBpedia

o 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)

"http://www.sc.cit-ec.uni-bielefeld.de/qald-1
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: AKSW
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)?

@ contains 50 questions to DBpedia

o 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

e hardware: 2 GB memory, 6 core

"http://www.sc.cit-ec.uni-bielefeld.de/qald-1
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AKSW ||

FEvaluation
100000
n
1S
< 10000
v
£
)
1000 T T T T
0 2 4 6 8 10
examples needed
e 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

LEHMANN, BUHMANN (UNIV. LEIPZIG)
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Evaluation

100000
%]
1S
£ 10000 -
Q
£
-
1000 [ [ [ [ [
0 1 2 3 4 5 6
number of triple patterns

e performance: 7 seconds on average to learn query (max. 77 seconds)
@ approx. % for NBR, % for SPARQL queries, < 1% for LGG

@ more time need with increasing number of triple patterns

LEHMANN, BUHMANN (UNIV. LEIPZIG) AuTOSPARQL 2011-06-02
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@ Conclusions and Future Work

N, BUHMANN (UNIV. LEIPZIG)



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

e wrong answers lead to incorrect queries

e users can, however, edit previous answers in Ul

o 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

LEHMANN, BUHMANN (UNIv. LEIPZIG) AuTOSPARQL 2011-06-02



. AKSW
Contributions

o 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. 2‘%

AutoSPARQL

Queries made Easy

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 ST
lehmann@informatik.uni-leipzig.de ‘
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