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ACCESSI ng Data ba Ses 1. Extracting Data from Web-
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Simpler interface
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Horizontal Gene Transfer DB | ... ooiafrom wes.

accessible Databases

Lots of data made available on
the Web by the Life Science field

Is a web-accessible genomic
database about prokaryotic
organisms

Contains 477 organisms and
1,445,840 genes

4 GB database instance
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Sample Information Request L Extacting Data from Web-

accessible Databases

Retrieve all genes of the organisms Neisseria
for which horizontal gene transfer is predicted
or have a GC3 value > 80



Cu rrent Interface 1. Extr;acting Data from Web-
accessible Databases
e Offers the possibility to pose canned queries
and to retrieve text-files of pre-computed
queries through a simple text-based HTML
interface

e Substantial limitations on expressiveness of
gueries

— Domain users can not extract all the information
contained in the database!
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Union of Conjunctive Queries L Extacting Data from web.

accessible Databases

* A union of conjunctive queries (UCQ) is a
disjunction of CQs:

—

a(#) — 3j.conj(Z, )
Atoms: D(z) S(z;’w) < = W

 CQs corresponds to relational algebra select-
project-join (SPJ) queries.



Qu e ryi ng t h ro ugh O B DA 1. Ex'ht‘;;:ting Data from Web;

accessible Databases

SELECT stbl.gene
FROM sparqgltable
(SELECT $gene $orgName $gcVal $predVval
WHERE {$gene :GeneHasOrganism $org.
$org :0OrganismHasOrganisminfo $info.
$info  :OrganismName $orgName.
$gene :GeneHasHGTPredictionGene $pred.
$pred :Prediction $predVal.
$gene :GeneHasGCstatsGene $gcstats.
$gcstats :GC3 $gcVal}) sthl
WHERE stbl.orgName LIKE %Neisseria%’ AND
(stbl.predVal = 'hgt’ OR stbl.gcVal > '80’)
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WONDER Architecture

2. WONDER System
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WONDER Paradigm ) WONDER System
Accessing information comprises three activities:

1. Browsing the ontology, to understand the
structure of the information;

2. Formulating a query, to express an information
request; and

3. Retrieving data that answers the query

The WONDER Web interface consists of a separate component for
each of the activities.



Ontology Browser

2. WONDER System

o
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Ontology Browser (Cont.d)

2. WONDER System

Abbrev

J GeneFunction —_— : KEGH
\ B i HasGeneFunction
Organism ‘GeneHasOraamsm‘ Gene w
” ?&Q{a:HGTPredictionGene SR
‘ HGTPrediCtionGene | Prediction ]

d(Abbrev) C Organism An abbreviation is for an organism

p(Abbrev) C xsd : string An abbreviation is of type string

Organism C 6( Abbrev) Each organism has an abbreviation

(funct Abbrev) Each individual has a single abbreviation

dGeneHasOrganism C Gene Domain of object property
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Que ry Pane Z

WONDER System

Class node C(z), D(x)

Object Property link > D ) C(x), P(x,y), D(y)

Data Property node and o C(x), A(x,y)

link
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Query Pane (Cont.d)

2. WONDER System

Type Concept
Concept OrganismlInfo
T~ Label 53 edit
(" Name ) Selected? false edit
N SELECT g1.cb FROM
» - spargltable { SELECT $cb e
' Organisminfo | $bb $bi WHERE { $c rdf:type

'‘Organism’ . $d rdf:type

T, '\_\_ __,' )
' ' '‘OrganismInfo’ . $bh
Drgamsm e rdf:type 'HGTPredictionzene’
.ff]_:'redj_ct]'_ljn\*. . $bf rdf:type 'GCstatsGene'

. &bf rdf:type 'GCstats' . $cb

rdf:type 'Gene' . $cb

:GeneHasOrganism &C . &C

., Query OrganismHasOrganismiInfo

GC3 4 $d . $cb

- :GeneHasGCstatsGene $bf .

$cb

:GeneHasHGTPredictionGene

; Y £bh . $d :OrganismMame $e
GCstatsGene ... . $bf :GC3 $bb . $bh
:Prediction $bi }) g1l WHERE
{ gql.e LIKE '"%oMeisseria%’
AND ( gl.bi = 'hgt' OR ql.bb
= '80") ]

Manage Constraints

o y.

.Y J

«
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Constraint Adder 2. WONDER System

Log in/Heqister

m Type Attribute
Attribute GC3

Label $11

Constraint constrained

Relational Constraint Selected?| true

SELECT qi.b, gl.c, gl.h,

. gl.ca, gl.cb, gl.1, gl.bb,

GC3 = 80 Q gl.bd FROM spargltable (

" SELECT %b $c $h $ca $cb I

$bb $bd WHERE { $b

GC3 | > |v¥ | v rdf:type 'Organism’' . $c

rdf:type 'OrganismInfo’ . $h

rdf:type 'HGTPredictionGene'

IN Constra int . $ca rdf:type 'Gene' . $ch

rdf:type 'GCstatsGene' . $cb

Query rdf:itype 'GCstats' . $b

E} ‘/ :OrganismHas0OrganismInfo

| $c . $ca :GeneHasOrganism

$b . $ca

- :GeneHasGCstatsGene $cb .

N Between Constraint sca :

:GeneHasHGTPredictionGene

$h . $c :OrganismName $l .

| | <= 6c3 <= |'\%’f Scb :GC3 $bb . $h
:Prediction $bd }) g1 WHERE
(gl.bb >"'80")

Manage Constraints

Constraint Adder

Ge3 = | Jor |
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Constraint Manager

2. WONDER System

Loa in/Register

©

Constraint Manager

al.c,

‘(|0|OR|4|)|AND|2‘ = qll, ¢
l»g sparglt

£ $h $c
RE{§
anism'
anisml

(|[ec3c > 80| OR| Prediction...; = 'hgt])][AND] [Predic

N |0rganismName < LIKE '%Neisseria%'| fatsce

tats' .
sOrgar
eHasC

statsGe
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Result Pane

This table contains 100/787 results
Please follow this link in order to download the entire result set: [Click here]
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2. WONDER System

Ontology Query Res
Browser Pane

Hi Giorgio Stefanoni

the Gene

getGene{ngon_1035)
getGene(ngon_1063)
getGene{ngon_1066)
getGene(ngon_1154)
getGene(ngon_1260)
getGene(ngon_1442)
getGene(ngon_1443)
getGene(ngon_1450)
getGene(ngon_1499)
getGene{ngon_1602)
getGene(ngon_1730)
getGene{ngon_208)
getGene(ngon_21)
getGene(ngon_23)
getGene(nmenl_1341)
getGene(nmenl_1680)
getGene(nmenl_1685)
getGene(nmenl_1692)
getGene(nmenl_1694)
getGene(nmenl_1700)
getGene(nmenl_1703)
getGene{nmenl_1797)
getGene(nmenl_1977)
getGene(nmenl_1978)
getGene(nmenl_2014)
getGene{nmenl_227)
getGene{nmenl_484)
getGene(nmenl_494)
getGene{nmenl_631)
getGene(nmenl_67)
getGene(nmenl_71)
getGene(nmenl_3830)
getGene(nmeni_95)
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Query Formulation Results =

Evaluation

Syntactical correctness of the query is ensured by the formal
foundation of the interface.

Domain users have more freedom in constructing the
queries and thanks to the query loading/saving feature, the
overall service results more usable.

* While using the WONDER interface, domain users came up
with new queries that are interesting for their studies.

* The user is helped in the formulation of complex constraints
over the queries (Constraint Manager)
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Technological Results =

Evaluation

 The overhead caused by the graphical interface is
negligible wrt. the standard OBDA setting.

* The approach result to be scalable enough to deal
with pretty large database (> 4GB).

* Achieved seamless integration of different
(Semantic) Web Technologies: OWL 2, AJAX,
JavaScript, SVG and XSLT
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Conclusions

* To make data on the Web fully accessible to

domain experts, query interfaces must go
beyond forms

* Visual querying can bridge the gap between
ontologies and the end user

* Web technology is now mature enough to
support visual querying through a browser
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Future Work

* Improving the interface:

— Allow comparison between two different attribute
values.

— Extend the Query Pane to help the user to create
the query by reasoning over the ontology,

* Broaden our horizons

— Exploit OBDA infrastructure to cope with data
integration and data incompleteness



