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Information Integration Intelligence

* Heterogeneous data and schemas
— Databases
— Spreadsheet files
— XML files
— Newsfeeds
— Online resources (HTML, GRDDL, RDFa)
— Web services and data endpoints

* How to get integrated views to support
business intelligence?




Why Semantic Technology

Class and property definitions (RDFS)
Open architecture (URIs, triples, etc)
Designed for linking (sameAs etc)
Schema reuse (subClassOf efc)
Explicit definitions of “semantics” (DL)

Self-describing data (generic tools,
discovery, schema evolution)

Cross-schema querying (SPARQL)



Semantic Technology Examples (1)

* Major retailer with an established name in
Housewares, Lawn and Garden, Automotive and
other products. Can we give our shoppers an
iIntegrated way to deal with warrantees, service
records, proofs of purchase, etc. for all our product
lines? An "Orbitz of Housewares"

* But they have hundreds of product lines, and new
ones every day. How can they do this on this scale?

* TopBraid Semantic Technologies provides seamless
integration of many and varied product lines

* Customers come to this retailer instead of competitor
to get integrated support of new appliances with old

TopQuadrant™
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Semantic Technology Examples (2)

* Consumer Electronics. Marketing and distributing
iInformation about products. Consumer electronics is
notorious for new product categories with new
features (game boxes? entertainment centers?
HDTV? DVR?) and compatibility dependencies.

* How do we present our customer base with a
seamless integrated picture of all possible products
and how they combine, in the face of such a large
set of product lines, with changing requirements?

* TopBraid / Semantic Technologies provides a
flexible, extensible way to manage multiple products
seamlessly

TopQuadrant™
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Semantic Technology Examples (3)

* Health care solution built by CTG. Health care
providers as well as patients require a seamless,
integrated view of all health care information and
services:

— tests

— available drugs

— insurance information
— clinic availability, etc

* Information is available for these things, but cannot
be managed in a single seamless way.

* CTG is using TopBraid to create a seamless health
care dashboard.
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Semantic Technology Examples (4)

NASA Constellation project requires integration of information from an
astonishingly wide variety of sources - different disciplines (hydraulics,
electronics, mechanics, avionics, aerodynamics . . . ).

In the design stage any particular simulation (testing or evaluating

design alternatives for a space system) will require a seamless view of

a component from any number of perspectives. Even within a single

gisc_ip_line, different groups have information that contributes to a
ecision.

Considering the operations and longevity requirements: Constellation
project creates data that will be used 30 years into the future - think
about the form of data 30 years ago (A lesson learned with the Space
Shuttle, in which line drawings for designs had to be consulted 25
years later). The information architecture has to be flexible enough to
withstand the passage of all those years.

* NASA is using TopBraid / Semantic Technologies to make flexible,

future proof data systems to take a person to Mars.
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TopBraid Import Features

- B)X

Select

Choose import source, i E - 5

Select an import source:

|ty|:ue filter text |

BRE=] TopEraid Composer -
ii: GRDDL Data Source Connection
#? OWL/RDFS File from the Web
£2 owL/RDFs from Email Connection
¥ OWL/RDFS Library from the Web
#3 OWL/RDFS View on Relational Database via D2RQ
% WL File from Spreadsheet (Text Files)
=2 OWL Files from UML File
&1 oWL Files from XML Schemas
@: OWL Spreadsheet Ontology Instance File from Excel
H RDFa Data Source Connection
';'ﬂ R5S/Atom Feeds Source Connection
&3 SPARQL Endpoint Connection
&:: TopBraid Composer Plugin Architecture
= Web
= Web services
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Spreadsheet Import in TopBraid

* In practice a lot (!) of useful data
resides In spreadsheets

* Excel Spreadsheets can be quite
sophisticated (programs on their own)

* TopBraid has two importing options

— Excel files, each cell becomes an
Instance

— Text files, each row becomes an instance

13



Excel Import in TopBraid

* Sometimes, spreadsheets are not just single
tables

* Each cell may have a distinct meaning

* |Information about cell position must be
preserved
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TopBraid Spreadsheet Ontology

ss:Workbook

s5:5heet

M ss:cell : ss:Cell
MM ==:workbook : ss:Workbook
B ss:sheetIndex @ int[0.. 1]

ss:Cell

Example Instance

Eogun

|
(¥ )

gs:Cell

Classes

Il ss:celType
M ss:hyperlink
B ss:column :int[0..1]

I ss:hidden : boolean([0.. 1]

B ss:row :int[0.. 1]
M s5:cellContents

4 EVA-and-Suits

ss:sheetlndex = 6

4 Eva-and-Suits-Cell-1-169

ss:column = 8
ssirow = 168

gsicellContents = Umbilicals and Suppo...

wsd:string
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Spreadsheet Import

Input: Tab-separated text files
Table is interpreted as class

Columns can be mapped into
properties

Rows become instances
Import wizard can be used to fine tune

16



TopBraid Spreadsheet Import (1)

Import Spreadsheet
This wizard can be used to load the contents of a spreadsheet int .
RDF/OWL files which can be opened with TopBraid. Preview Spreadsheet E.’ 1
o
Spreadsheet File (text file with tab-separated columns from the filg R DF
C:\Airports, bt
Column #  Column in spreadsheet Property in ontology Property data type
| Browse File System. ., | [Eruwse Workspace. .. 1 Code code xsd:string
2 MName name wsdistring
) 3 Address address xsd:string
Base namespace as sections: 4 Weight (Ibs) weightlhs xsd:string
General section Local section 5 Type type xsd:string
6 Type2 type2 xzd:string
http:/fwww.mycompany.com/ | | Features 7 Boardings boardings xsd:string
Base namespace:
Pattern for instance names: | %&1
Class Mame: | Airport Z
TopQuadrant™
‘ (7 < Back ][ Mext =
“‘ @ e [ conca




TopBraid Spreadsheet Import (2)

& TopPBraid - Features/Airports.owl - Eclipse SDK E|@|E|
File Edit Mavigate Project Run Model Inference Scripts Resource Window Help
il @ 5 4 0K T ﬁ|anpEraid|
‘|LA.’9{ | il Report Design 3’3’ Java
[ Classes &% = B [a] tirports.owl 3 = O || T= properties &2 e — O
it = - M address
2 & Resource Form = .
— I boardings
= owl:Thing (247)
. Mame: LAX M code
Airport (847)
awl:Mathing - Annotations : name
rdfs:label = = ::pez
pe
=
LAX I weightlbs
= Other Properties owl:versionInfo
address — rdfs:comment
Los Angeles CA = rdfe:label
P 3 rdfs:seedlso
Form | Graph | Source Code wvilkd
# Instances &2 B Rules | Bl Domain | m Relevant Properties | 2~ SPARGL (@ Imports =0 Q’Easkﬁt &3 = B
alfa & ¢ H O
U, Navigator 3 = O [Resource] rdfitype rdfs:label rdfs:comment A
& | @ v || ®Laso Airport LAS
H 5| = & Law Airport LAW
[=)-T=F Features - 2% | ax pirport LAX
(= .settings & Lax0 Airport LAX
T (& BIRT 4 166 Airport LBB
& DxRQ 4 LBBD Airport LBB
(= Forms _ 5| ®ueE Airport LBE
& SemantiotL L g Airport L&F
4 £ > - o _ v
AN




Relational Database Import

Much enterprise data resides (and needs to
stay) in relational databases

Relational database importer (D2RQ) built
into TopBraid

Static import of schema

— Tables become classes

— Columns become properties

— Link tables become object properties
Dynamic import of actual data

— Rows become instances
— On the fly, i.e. data can stay where it is
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Database Import in TopBraid (1)

Specify database connection

This wizard will generate OWL files so that you can handle your relational database as a virtual RDF store.

File name {without suffix): | iswd

Base URI of Instances (Database): | http:/fwww.owl-ontologies, com/myDatabase. owl
Base URI of generated Schema File: | http:ffwww, owl-ontologies, com/mySchema. owl
Base URI of generated Mapping File: | http:/fwww. owl-ontologies. com/myMapping. owl

Generate OWL Schema (otherwise: RDFS)

Database URL: | jdbc:mysgl: /flocalhostfiswe
Database User Mame: | root

Database Password:

Driver Class: | com.mysgl.jdbc.Driver w

Driver Jar URL: | http:/fwww. topbraidcomposer .com/dbdrivers fwindows/mysgl/mysgl-connector-java-3.0. 17-ga-bin.jar

TopQuadrant™
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* TopBraid automatically generates

1. Schema

2. Instances placeholder file (.d2rq)

3. Mapping file (table-to-class mapping)

4. Test file that imports 1. and 2. based on 3.

TopQuadrant™ 'ﬁl iswc-Test, owl

o
<

Database Import in TopBraid (2)

T Mavigator - & =~ =0
[=I-1l=F Features M
(= BIRT
==
iswc.d2rg
El iswc-Mapping. owl
Q@ iswc-Schema. owl
w
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Database Import in TopBraid (3)

& TopBraid - Features/D2RQ/iswc-Test.owl - Eclipse SDK

File Edit MNavigate Project Model Inference Scripts Run  Resource  Windew Help
O ! @ LR > R (=T schema:organizations T | 4# Topraid | »
@ iswc-5chema.owl @ iswc-Test.owl 1 =&
=
& @ Ve lod BHe o @[ v |
~
schema:persons
= schema:rel_person_organization_PersonID : schema:organizations schema: topics )
schema:rel_person_paper_PersonID @ schema:papers schema:rel_person_topic_TopicID : schema:persons "
: schema:rel_person_topic_PersonID @ schema:topics schema:topics_TopicID  int =
schema:persons_Address : string schema: topics_Topiciame : string
schema:persons_Email : string schema:topics_URI : string
schema:persons_Firstiame : string
schema:persons_Homepage : siring
schema:persons_LastMame : string
schema:persons_PerlD :int
schema:persons_Phone : string schema:rel_paper_topic
. . tr . —
schemazpersons_Photo str.lng schema:rel_paper_topic_PaperID : schema:papers
schema:persons Type : strng schema:rel_paper _topic_TopicID : schema:topics
schema:persons_IURI : string ) ] -
B person paper PaperlD schema:rel_paper_topic_RelationType :int
lschema:rel_person_organization_0
a:rel_person_paper_PersonID
|gchema:rel_person_organization_PersonID schema:papers
schema:organizations schema:papers_Conference : schema:conferences T
schema:organizations_Belongsto : schema:organizations schematrel_person_paper_PaperID : schema:persons
schema:rel_person_organization_COrganizationID : schema:persons schema:papers_Abstract : string
schema:organizations_Address : siring schema:papers_PaperID : int schema:conferences
schema:organizaﬁons_Counh'y : string schema:papers_Publish : byte schema:conferences_ConfID : int
Sl:hema:organizations_Homepage : sfring schema:papers_Title : string i\\‘—} schema:conferences_Date : string
schema:organizations_Locaﬁon : string schema:papers_URI : string 8 T ce schema:conferences_Datum : dateTime
schema:organizations_Name : string schema:papers_Year :int schema:conferences_Location : string
schema:organizations_OrgID : int schema:conferences_Name : s.tnng
schema:organizations_Type : string schema:conferences_URI : string
schema:organizations_UURI : string
-
Form | Diagram | Graph | Form Layout | Seurce Code
e 24 »mEE kD
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Database Import in TopBraid (4)

-
& TopBraid - Features/D2ZRQ/iswc-Test.owl - Eclipse SDK E][E|E|
File Edit Mavigate Project Model Inference Scripts Run  Resource Window Help

[~ @ H 4 QK g . 4 |db:persons10 [ | ## TopBraid | 3
[ Classes &% W @& 7 7 O [a) swcSchema.owl [a] iswe-Test.onl &2 = O || Ta Properties i3 B~ T O
= owl:Thing (52) R g— - schema:organizations_Belongsto L
esource Form =\ i = -
owl:Mothing ﬂl: = schema:papers_Conference
schema:conferences (1) Mame: db:persons10 schema:rel_paper_topic_PaperID
schema:organizations (9) ~ Annotations schema:rel_paper_topic_TopiclD
schema:papers (5) . schema:rel_person_organization_OrganizationID
schema:persons (9) ¥ Other Properties schema:rel_person_organization_PersonID
schema:rel_paper_topic (13) schema:persons_Address = schema:rel_person_paper_PaperlD
schema:topics (15) E DII- Universita di Modena e Regaio Emilia via Vignolese 905 41100 Modena = schema:rel_person_paper_PersonlD
schema:persons_Email — schema:rel_person_topic_PersonID
E bergamaschi.sonia @unimo.it = schema:rel_person_topic_TopicID
_ schema:conferences_ConfID
schemla:persu:uns_FlrstHame =4 schema:conferences_Date
1 /50nia = schema:conferences_Datum
schema:persons_Homepage =~ schema:conferences_Location
E http:/fwww.dbgroup.unimo.it/Bergamaschi. himl i schema:conferences_Name
schema:conferences_LIRT
schema:persons_Lastllame — o
B = - schema:organizations_Address
S E L] LT arhiemaaraanizatione Coontre ¥
Form | Graph | Source Code | A
[ e}
7 || ¥ Instances 2 ® Rules | Bl Domain | = Relevant Properties | 3 SPARQL | @ Imports | 4 4~ =0 ﬁﬁasket & =0
T Navigator &3 =0 [Resource] rdf:type ”~ = Y
= <~ED il =~ ’db:persnns] schema:persons
3 db:persons 10 schema:persons
=-1=F Features -~
L 2 db:persons11 schema:persons
(= BIRT
5 DR & db:persons2 schema:persons
_Q L 4 db:persons3 schema:persons
#2 iswe.darg b M b
B




d2rq:Database

d2rq:allowDistinct
d2rq:dateColumn
d2rq:expressionTranslator
d2rq:jdbcDsM
d2rq:jdbcDriver
d2rq:numericColumn
d2rq:odbcDSN
d2rg:password
d2rg:textCalumn
d2rq:username

dZrq:AdditionalProperty
d2rq:propertyMame

d2rq:propertyValue

Database Import in TopBraid (5)

rdfs:Class

rdf:Property

d2rq:dassMap : d2rq:ClassMap

(MW d2rq:propertyBridge ¢ d2rg:PropertyBridge

d2rq:Translation
d2rg:databaseValue
d2rg:rdfValue

TopQuadrant™
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d2rg:ClassMap

dZrg:additionalProperty : d2rq:AdditionalProperty

d2rq:bModeldColumns

dZrg:dass : rdfs:Class
d2rg:containsDuplicates
d2rq:dataStorage @ d2rg:Database
d2rg:javaClass

d2rq:uriCalumn

d2rq:uriPattern

d2rq:TranslationTable
d2rq:href
d2rq:translation : d2rg:Translation

12rq:propertyBridge

d2rg:PropertyBridage

d2rqg:alias

d2rg:belongsToClassMap @ d2rg:ClassMap
d2rq:column

d2rq:join

TR d 2rg:pattern

d2rq:property : rdf:Property
dZrg:translateWith : d2rq:TranslationTable
d2rq:valueContains

d2rg:valueMaxLenath

d2rq:valueRegex

d2rq:ObjectPropertyBridge

d2rgirefersToClassMap @ d2rq:ClassMap

d2Zrq:DatatypePropertyBridge

D2RQ Mapping Ontology

d2rq:datatype
d2rg:lang

24



Database Import in TopBraid (6)

* Relational databases imported by D2RQ

become triple sources Ii
original data can stay w

* Resulting mapping can

Ke any other — but
nere it is

e fine-tuned

* Full range of generic RDF/OWL tools can be

executed
— Inferencing
— Merging
— Mapping
— Querying
* Not all of these perform

equally well

25



XML Import/Export

XML is the favourite syntax in many
areas, e.g. data exchange between
tools, web services

* TopBraid supports two approaches

— XML Schema import to ontology
— Semantic XML

26



XML Schema Import/Export

& TopBraid - ZZZ/xtce.owl - Eclipse SDK

-

File Edit Mawvigate Project Model Inference Soipts Run Resource Window Help
i~ P @ LSRN > A = o Commandverifier EHV TopBraid | »
[4 Classes % & [ G T T O [a) steeonl 52 = 0| Ta properties i% me - -0
BooleanExpression - S [ hasAbsoluteTimeArgumentType -
Byte Eﬂ =i Qéh Eﬁ‘] == Gl Q 100% |4 [ hasAbsoluteTimeParameterType
ByteOrder [ hasAcceptedverifier
Calibrator | Comparison [ hasAlgorithmSet
Change B comparisenOperator : [0.. 1] [ hasAlgorithmText
CommandContainerEntryList I value : string[1..1] [ hasAlias
CommandContainerSet T— - [ hasAliasset
CommandMetaData /“ P gtoparizon [0.. 1] [ hasANDedConditions
=52 CommandVerifier | ComparisanList | ContainerRat | Parame [ hasArgumementArrayType
Acceptedverifier ‘[- hasComparison : Comparison[1..] |- containerRef : string[1..1] [ hasChange : Ch [ hasArgument
CompleteVerifier B hacParameterRe [ hasArgumentAssignment
ExecutionVerifier wList [0..1] hasContainerRef [0.. 1] [ hasArgumentAssignmentlist
QueuadVerifier o [ hasArgumentlist
ReceivedVerifier e B T [ hasArgumentRefEntry
SentFromRangeVerifier [ hasArgumentTypeSet
TransferredToRangeVerifier | Commandverifier [ hasArrayargumentRefEntry
ComparisonCheck [ hasBooleanExpression @ BooleanExpression([0.. 1] [ hasArrayParameterRefEntry
ComparisonList H‘H‘——_ hasComparison ¢ Comparison[0.. 1] [ hasArrayParameterType
CongditionalAlarm M hasComparisonList : ComparisonList[0.. 1] [ hasAuthorSet
Constant [ hasContainerRef : ContainerRef[0.. 1] [ hasAutolnvert
ContainerRef V [ hasCustomAlgorithm ¢ Inputalgorithm [0, . 1] [ hasBaseContainer
o)+ M hasParameterValueChange : ParameterValueChange[0.. 1] : :asBaseMemCommand
- L : asBinaryArgumentType
T Navigator £2 2 = <):(> .L ¥ =0 R timeToWait : duration1..1] 1| hasBinar:DagilﬁEncodiYnZ
(== Terrorism ”~ [ hasBinaryEncoding
(= ¥MLImport [ hasBinaryParameterType
[%] .project [ hasBlodkMetaCommand 2
[a] anyURT.owl < > [W8_hacRanlazn AraumantTuna -
@ bugzilla.rdf Form | Diagram | Graph | Form Layout | Source Code |
% 2_:;“:3 # Instances | © Rules | Bl Domain | = Relevant Properties | ¥+ SPARQL | ™9 Imports 52 & @ = @ ¥ = O & pasket &3 =08
[a] durstion.owl H o
@ enum.owl
[a] Envision.owl w
e
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Semantic XML

Converts arbitary XML to OWL

Keeps reverse-engineering info in the
resulting ontology, using annotation
properties

Can create XML files from OWL
Lossless round-tripping of XML
Mapping ontologies can be edited

28
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Semantic XML Example

[a] sxml.owl %) plugin.xml &2

<?xml version="1.0" encoding="UIF-8"7
<?eclipse version="3.2"7>
<plugin>
<extenszion
point="org.topbraid.inference.inferenceEngines">
<inferenceEngine
class="org.topbraid.spargl.inference.SPARQLInferenceEngine™
id="org.topbraid.spargl.inference™
name="3PARQL CONSTRUCTs"/:>
<inferenceEngine
claszs="org.topbraid.spargl.inference.SPARQLReszpurceConstructorInferenceEngine™
id="org.topbraid.spargl.constructors"”
name="5PARQL EResource Constructors">
</inferenceEngineX
</extension>
<erxtension
point="org.topbraid.strings.rowEditorDrivers">
<rowEditorDriver class="org.topbraid.s=sparqgl.editor.SPARQLEowEditorDriver™,/ >
</jextension>

</plugin

* Each element name becomes a class
* Each attribute becomes datatype property

* Nesting is mapped into a dedicated object property
(composite:child)

29



Semantic XML Classes

[% Classes i3 T:: composit | - O || [a] sxml.owl [a] plugin.xml &2 = 8 [!_= Properties &4 = B

B = =
b & Class Form AE]E R i

owl:Thing (7) Name: lextension = compasite child

&3 extension (2) sxuml:root
inferenceEngine (2)
owl:MNathing

plugin (1)
rowEditorDriver (1)

composite:parent
I dass-inferenceEngine
=4 B dassrowEditorDriver
compositerindex

sxmkelement =

extension

sxml:MNode (1) - ;xtensicun - I id-inferenceEngine
M name-nferenceEngine
- Class Axioms M point-extension
rdfs:subClass0f — sxml:text
owl:Thing = owl:versionInfo

owkequivalentClass — rdfs:comment
rdfs:label

I:I'.'.'|:IjiEjl:liI'lt".".'it"I = + rdfe:secplsn
sxml:attribute

» Other Properties
sxml:element

¥4 || Form Diagram | Graph | Form Layout | Source Code v &

* Each generated class contains an annotation that
points back to the XML element where it came from

* Similarly for the properties

TopQuadrant™
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Semantic XML Instances

r4 Classes t+ composite:child 53 = 0|l [a] sxml.owl la| plugin.xml 2

|« = 7 | pasource Form o=

[T
FEF

= o <plugin =
=4 <extension point="org. topbraid.inference.inferer
# <inferenceEngine name="SPARCL CONSTRU¢ | ~ Annotations
& <inferenceEngine name="SPARQL Resource (|| _ Other Properties
-4 <extension point="org. topbraid. strings. rowEditor
& <rowEditorDriver dass="org. topbraid.spargl.

Mame: T

rdfztype —
plugin
compositexchild =

4 <extension point="org. topbraid.inference.inferenceEngines ™=
ﬁ <extension point="org. topbraid.strings.rowEditorDrivers™:

point-extension ~

I |org. topbraid. strings. rowEditorDrivers -
compositesindex ~
1B =
$ } composite:parent ~
s g 4 <plugin > =
TS Navigator &3 = B rdf:type —
- extension =
= ﬂ:b =
compositexchild ~
la] person2.owl.tbc . : : - : : —
@ pizza-Low 4 <rowEditorDriver dass="org. topbraid.spargl.editor . SPARQLRowEdit..."> =
'@ plugin, xml

registeredUsers, owl Form
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Semantic XML Profiles

* The Semantic XML class models can
be edited and fine-tuned

* TopBraid provides a couple of
standard profiles
— XHTML to open .html files (including tidy)
— XSD to open XML Schemas

* More profiles are planned/prepared
— X3D
- SVG

32



Semantic XML Profile for HTML

& TopPBraid - Features/SemanticXML/realEstate.html - Eclipse SDK
File Edit Mavigate Project Run  Model

@ i 5

[2 Classes &2

schiml:Form.content (2)
sxhiml:Head (1)
xhtml:Hr
schiml:Html (1)
xhtml:Img (15)

= xhtml:Inline (99)

0K
S sgv':ﬁ [a] sxml.ow

Inference Scripts Resource  Window Help
= A |r-1-17-2-1-240

[a] xhtml.owl [a] realEstate.html 2

Resource Form
Mame; [r-1-17-2-1-2-0

- Annotations

whiml: Abbr compositesindex =
shitml: Acronym a
xhtml: Address (1) composite:parent ~
xhtml:B @ <div id="propertyDetail">
xhtml:Edo i
shiml:Big rdftype =~
shiml:Caption xhtmi:H1
xhiml;Cite compositexchild =
shtml:Code 4% <"Search Results™>
xhtml:Dfn sxmbtext =~
shtml:Dt (14) [ search Results
whiml:Em (12)
xhtml:H1 (1) compositesindex =
xhtml:H2 (17) 0
xhtml:H3 (18) - rdf:type —
w47 sxml: TextNode
T Mavigator &3 =0
= 1 o Form | Graph | Source Code
H S| @
@ pizzaProcess.xml W ‘ Instances &3 B Rules | Bl Domain | @ Relevant Properties
a] process.ow [Resource] rdf:type
@ realEstate. himl o <his whtml:H1
@ sxsd.owl
Q sxsdMexiom. owl
(= SpargMotion
|X| .project
[a] XSD_NEXIOM-asme-v1.9.xml v
1k Features/SemantickML frealEstate. himl

rdfs:label

= O Ta Properties %

o

<
1]
=2

SPARGL | %9 Imports

rdfe:comment

»

By |v TopBraid |
Ee 0
compasite:child ~
composite:parent
compaosite:index
M |anguage-script
M style-ul
sxml:text
I target-a
M title-a
whiml:accept
shiml:accept-charset
shiml:accesskey
whitml:action
whiml:align
xhitml:alt
xhitml:archive
whiml:axis
xhtml:border
whiml:cellpadding
shiml:cellspacing
whitml:char
whitml:charoff
whtml:charset
shiml:chedked

sehraledmes b’

v‘a:.
=0
HMEY

¢ € 7 7 0| pasket 2




Semantic XML Profile for XSD

(2 Classes 7 T:: Assodations = 0 EI sxml. owl @ plugin. xml EI sxsd. owl @ nibrs_misc.xsd &% = O

— B
T & Resource Form = S| EE 7
=] owl:Thing (1135) Name= 13 —
awl:Mothing -
sxml:Mode (279) = Annotations
susdiAnnotation (278) ~ Other Properties
sxsd:.ﬁ.ttribute sxsid:name ~
:::j;gz:':;'laex[:nntent . ArrestTypeCodeType 7
sxsd:ComplexType compositesindex
sxsd:Documentation (278) 3 =
susd:Element compositezparent =
sxsd:Enumeration (254) 4 <xsd:schema xmins:i="http: /www.it.oip.gov fjxdm/appinfo/1” =
sxsd:Extension elementFormDefault="gualified” xmins:xsd ="http:/mww.w3.0rg/2001XMLSchema™
sxsd:Import (1) e
sxusd:Restriction (27) rdf:type =
sxsd:Schema (1) sxsd:SimpleType =
sxsd:SmpleType (22) compositexchild <=
& <xsd:annotation> =
4 <xsdirestriction base="x=d:token"> =

¥4 || Form Graph | Source Code
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Semantic XML Summary

* Load, query and generate arbitrary
XML files (even without XSD)

 Generated schema can then be fine
tuned and reused for other XML files of
the same kind

* SPARQL, rules and inferencers can be
used to extract or convert the XML

35



Other Importers

* UML Class Diagrams

* Direct Triple Sources
— Files (RDF/XML, N3/Turtle, N-Triples)
— RSS/Atom Feeds
— GRDDL
— RDFa
— SPARQL Endpoints

— RDF databases (Oracle 11g, Jena,
AllegroGraph, Sesame)

36



Data Processing

* So far: data physically converted to a
uniform language (RDF/OWL)

* Semantic integration
— Ontology editing
— Mapping by built-in inferences
— Mapping by constructing new triples

37



Ontology Editing

TopBraid Composer is the most
sophisticated professional editor for
OWL and RDF on the market

Modular ontologies
Refactoring

Form-based & visual editing
Customizable and extensible

Driven by requirements from real-world
projects (NASA etc)

Several hundred users (and counting)

38
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TopBraid Composer

& TopBraid - iswc07/iswc/other/kennedys/KennedyDemo.owl - Eclipse SDK
File Edit Mavigate Project Model

@ 8

[z Classes 2
5 2

= owl:Thing (135)
owl:MNothing
simple:College  (19)
simple:Gender (2)

= simple:Person (75)
simple:Matriarch (1)
simple:Patriarch (1)

simple:Profession (34)
world: Address

world: Area
world:Country (5)
world: State

T, Mavigator 32

(LA RRE IR
v,
=}
—_

[ dataintegration
(= exports

(= inferencing

[} =ontologyediting
[ nthar

U -

Inference Scripts Run  Resource  Window Help

@ K L= & | simple:person27
=08 B FHennedys.owl EI world, owl EI KennedyDemo.owl 5
o — —
& ey v o G B EH S B & &% |+
1 Palette
L\S Select ]'ct ;arlalsgl'ﬁurswer
year of birth =
e nnde. first name = Maria
“ Add connection last name = Shriver
MI = Owings
simple:name = Maria Shriver
simple:spoyge
@ Arnold Schwarzenegger
year of birth = 1947
first name = Arnold
last name = Schwarzeneager
o MI = Alois
. simple:name = Arnold Schwarzenegge. ..
=0
= =~
=]

Form | Graph | Source Code

& Instances 3 B Rules | B Domain | = Relevant Properties SPARQL q}J Imports
Resource rdf:type [rdfs:label] rdfs:comment ~
S 2 simple:person46 simple:Person Anne Kelly

& simple:person33 simple:Person Anthaony Shriver

o simple:person27 simple:Person Arnold Schwarzenegger

] simple:person20 simple:Person Caroline Kennedy

~ ||| 4 simple:person23 simole:Person Carolvn Bessette 5
>

5 | %# TopBraid |
= h Froperties %

simple:alma-mater
simple:has-child
simple:has-parent
simple:photo
simple:profession
simple:sex
simple:spouse
world;address
world:area
world:country
world:state
simple:birth-year
simple:death-year
simple: first-name
simple:ivy-deague
simple:last-name

zimnle middls-initial

& & 7 = O pasket &2

= H
[

A

v| 4
=0
v 5
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Ontology Mapping via RDFS/OWL

rdfs:subClassOf/owl.equivalentClass
rdfs:subPropertyOf

Then run inferencing

Only suitable for trivial cases

Limited expressivity

40



Ontology Mapping with SPARQL

& TopBraid - Ontologies-tbl/spider/bugzillalmport.owl - Eclipse SDK

File Edit Mavigate Project Model Inference Soipts Bun Resource  Window Help

O~ @i E QK P ; user:User
EI issLe, owl EI bug-export.sesan EI project. owl EI spargl.owl EI topbraid. owl @ dc-1. 1.rdf EI user.owl E
&=
ll::— @ W m{h
) topbraid:PrivilegedEntity
] topbraid:canEditindividuzals : topbraid:P
topbraid:canRead : topbraid:Project
»
bz:profiles f;-\
bz:profiles_cryptpassword : string . mpfbrai:.User
bz:profiles_disable_mail : byte Cgﬂggﬂ; s t'JF'bFE!d-EmEﬂ -smlns i
bz:profiles_disabledtext : string é‘user topbralid:eméil AloginMame | tﬂpbra?d.gmup ' p r:_l dban
bz:profiles_extern_id : string Puser rdfs:label frealMame . L topbraid:password : £ Irlg
. i + ot —————={ } topbraid:userMame @ string
bz:profiles_login_name : string WHERE {
bz:profiles_mybugslink : byte Puser a bz:profiles .
bz:profiles_realname : string fuser bz:profiles_login_name ?loginMame .
B . Puszer bz:profiles_realname ?realMame .
bz:profiles_userid : int y = ‘\“‘»\5
user:User

user:roleOf : user:Role

L
s

i1
=]

L L
[
o
(1l
W
L
nig 2
oL o

bl =

e

TopQuadrant™

o
Q@

W
%)

e
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TopBraid Export Features

Triples (databases, files)

HTML documentation

Semantic Java Server Pages

Google Maps, Calendars
Spreadsheets, Matrix

Business Intelligence Reports
Browsing and querying (TopBraid Live)

42



TopQuadrant™

o
Q@

Export/Merge/Convert Triples

- B

Export/Merge/Convert RDF Graphs
€3 Missing file name

Expaort into format: | RDF/XML abbreviated (*.owl, *.rdf, *.rdfs) w

M3 (*.n3) -
M-Triple (*.nt)

AllegroGraph Database Storage (*.allegro)

Target base URI: | HJena Database Storage (*.jenadb)

Qrade RDF Database Storage (*.orade) b

Target file name {no

Graphs to export
Al Mone

'@ http: ffwww. topbraidcomposer . orgfowl (200607 fgeotravel. owl
] c@I'|1:Iq:|:,.",."I.r-.'I.r-.'l.r-.'.I.r-.'3.l:nrg|,|"}lIZZII3I3,|"[J1,.";|En:n,|"l.r-.'g|st’r - pos

] t@ http: ffpurl.org/dcjelements/1. 1f

] t@ http: ffwwow, topbraidcomposer. orgfowl (200603 /spargl. owl
] t@ http: ffwww, topbraidcomposer. orgfowl (2006/07 thcgeo. awl
[] @ Inference Graph
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HTML Export

.

& Ontology Documentation

Navigation http:/ fwww.owl-ontologies.com/travel.owl#LuxuryHotel
| Class LuxuryHotel

Ontologies

Classes

Datatype Properties

Object Properties | 0 Accommadation
Individuals ‘[- hasRating : AccommodationRating

All Resources

| hasR.ating has ThreeStarFating | | 0 Hotel |

=

| 0 LuxzuryHoke|
‘[- hasRating * AccommodationR.ating

Destination S

FamilyDestination
Farmland

Hiking

Hotel

LuxuryHotel rdfs:subClassOf
Motel
Museums hasRating has ThreeStarRating
NationalPark Hotel

QuietDestination
Relaxation

Class Axioms

RetireeDeastination -
RuralArea Other Properties
Safari rdf:type

Sightseeing
Sports ® owl:Class
Sunbathing

Surfing
Town

¥/ ' Instances ¥

44



Semantic Java Server Pages (1

& TopBraid - SparglMotion/docs/SparglMotionDocTemplate.jsp - Eclipse SDK E|@|g|
File Edit Refactor Source Mavigate Project Run  Window Help
= S -0 @ 5 il FHo o [ | ## TopBraid | »
SpargiMotionDocTemplate.jsp 2 =
o <hl>TopBraid SparglMotion Library</hl> Sl

<zpargl:select var="ms">

SELECT ?module ?7label 7?input 7output
WHERE { ?module rdfs:subClass0f sm:Module
module rdf=s:1abel ?label
?module rdfs:comment ?comment
CPTICHAL { ?module sm:inputFormat ?input }
CPTICHAL { ?module sm:outputFormat ?output }
}
CEDER BY ?7label

</spargl:select>
<hZ2>0Overview</h2:>
<tablex>
<tdr<strong>Module Name</strong></td>
<tdr»<strong>Input&anbsp:</strong»</td>
<tdr<strong>Output</strong></td>
<c:forfach items="&£{m=s.rows}" var="row":>
<LCr>
<tdr<a href="#<spargl:gname resource="S{row.module}" />"><spargl:gnams resource="5{
<tdr<spargl:label resource="S{row.input}” /< td>
<tdr<spargl:label resource="S5{row.output}"™ /></td>
<ftr
</fc:forEach>
TopQuadrant™ </table>

“ i Writable SmartInsert | 1:1 L5 ¥




/= TopBraid SpargIMotion Library - Windows Internet Explorer

& C:\TQVTBC runtimeWork % || #4 | X R~

Wk

€& TopBraid SpargiMation Libr... | | - B f v i Page =

TopBraid SparqlMotion Library

Semantic Java Server Pages (2)

Content driven by
SPARAQL queries.
Layout defined by
JSP template.

Overview

Module Name Input Qutpuot

sml-ApplvConstruct FEDF RDF

sk Applylenalnferencing RDF RDF *

sml:-ApplyJenaBules FEDF RDF

sml-ApplyOWLIM RDF RDF °

sml-ApplyPellet RDF RDF

sml-ApplvResourceConstructors EDF EDF

smlBindBvSelect RDF RDF

sml-BranchByAsk RDF RDF

sml-ConvertEDE ToXML RDF XML 2
TopQuadrant™ < B — e —— >

Cone J My Computer + 100% -
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emantic Java Server Pages (3)

4 NExIOM-Schemas.doc - Microsoft Word

! Fle Edit View Insert Format Tools Table Window Help Adobe PDF  Acrobat Comments Type a question for help |+ [ X
D ST E L B S0 B3ORE B SN 0% - @] digead [l Tmesnenroman - 24 - [B] 7 H
—

[] Freeoe k- TIT g ----- - TI Freeoo 108 o+ d4d 0 ABD ¢ G o 2ED o 8% v 324 0 360 356 432 RN o4
Command Srudure

A command is construced from an ordered set of
command instances,

CommandVerifi@tionfctionType

CommandVerifier

c3i:hasVerificationParameter: The name of the
telemetry parameter to be chedied to verify the
successful execution of the command.

c3i:timeout: Number of seconds after sending the
command to continue chedking the telemetry
parameter for a positive verification.

data:numericValue: Value to which the Verifier
Parameter value is compared

data:isEncoded: Indicates whether the Verifier
Parameter value provided is the encoded value or
engineering unit value,

CommunicationExchangelink A Constellation Communication Pair is a set of
possible communications channels between two
CxP elements (e.g. CBY, COLW, M3 ) far the
exchange of information. There are subdasses for
every sending and receiving pair of communicating
elements. An instance of a Communication Pair is
an actual physi@al commurnications setup.
Prototypical instances exist to serve as
specifications for actual instances.

Bl vk Wy Wl B ® bk B ®

DEv A DBM is another term for 'Data Exchange
Message, refer to 'c3i:DataExchangeMessage’.

DB4-CommandFormat

“oom(e
HE%L’

TopQuadrant™ = 5|E]= @<

S

Page 24 Sec 1 2491 At 7ipt lm1 Col 1 B3

Used extensively to generate all kinds of documents, deliverables 47




Google Maps

& TopBraid - TBC/Examples/geotravel.owl - Eclipse SDK

File Edit Mavigate Project Rum Model Inference Scipts Resource Window Help
s @ 5 idy Q- H It o : QE_Enndiﬁeach 5 | %# TopBraid | 2
t* Classes /2 h Properties = O || [a] geotravel.owl 3 — O | @ Geography 2 ’ i |v =
e o — A | _'f".n'l:u:lﬂ-la*'a i . n-:.
........................................ 5 & Resource Form | S|E = ||| [rlodiCeu=e] Map | Satelite | Hybrid |
= 1= Thi M =" ooy | €] _E |
- Dh|'|'|‘||ng{15} "' Mame: BondiBeach P‘:EY#'E‘J}'“:IEY =
F-00 Accommodation (2) a0l 0Ursa
= AccommodationRating (3) = Annotations '
H-8 Activity hasCity =~ L%EI = =
%' BackpackersDestination E = ; Y "a.L.:,-'.;'IZ
{6 Budgetﬁ.ccnmmnt.iahu?un hasPart = Blair st .~ Morth Bondi
= BudgetHotelDestination . -
B rantact (1Y v = (Other Properties evue Hill
v. o hasAccommodation = - THamaE
. : = "?"a-_a':'a Hogan Reserve vilag : g
T Mavigator &2 B || hasActivity ~ PBondi :
- — Dickson Beach™ giddiga
S thocgeozoom = Bark SR
17 Ontologies-thl M i = FtERED Eﬁpdi
T Orade rdf:type ~ aﬁ? ) M‘apﬂ-a%o%ﬁ:ﬂsm SMA - Terms of Uss
F-1=% =SpargMotion [topbraid, versionhost, com] ) = i — " -
S e Beac 3
@ = Comman Form | Graph | Source Code Drop resources here to add them to
E-i= Iizfamples # Instances 2 B Rules | Bl Domain | == Relevant Proper | 2 SPARGQL ('a Imports Tm = 0
la| constructorExample. owl = " —
M constructorExample. owl. thc : ‘:; ?_3_ ] 3
;El family. swrl.owl [Resource] rdf:type rdfs:label rdfs:comment i
la| food.rdf | ©¥ BondiBeach Beach
%3] geotravel.on v| | ¥ cairns City Cairns Label Resources with
< ¥ || 4 canberra Capital . . |
v geo:lat geo:long
"' values _48




Calendars

4 Instances | B Rules | Bl Domain | mm Relevant Properties | 7~ SPARCL c{}ﬂ Imports |T_§|I‘:'Calendar X = 0
[
< ¥ July 2007
Sun Man Tue Wed Thu Fri Sat
1 2 3 4 5 B 7
a3 9 10 11 12 13 14

4 WOoY W... 4 DANDEN...

15 16 17 13 19 20 21
4 WETHERL...

>3 23 24 WETHERILL _PARK(NSW) House-4/2: UNIQUE CAFE COD 28
auction date = 2007-07-18T00: 30:09, 257

29 30 31

TopQuadrant™

o
Q@




& paleliia deed

| s Pt P perashary |

Space Missions per Shuttle

c
_\7

i'\--'l'r'-"-f Halber Page Sorpt ML Source (Prorvess

BIRT Reports

uw.m =

[ o s

i Bamalll

Input: Tabular
data from

frports W ftacces b LRl

L Coory EROr | umery Libmary

SELEET DOSTINCT At frmiscre

TopQuadrant™

[Pt 4Lkl s Tied i "
£l i WHERR | “rneecn 3 paaceMheon
i STS30 JRE- 120 [esaresry iy e M e g e
i STEIE SIS 21 [ crver T el :-'I-.-r-lr-_: ;
5 SRR o BT R | S Tams TR Times
T P o
s :';' .-.: I'_: i T ko S SanE M
®I5IE 51 Eruisvinr FILTER §[ 7 aresmled = By &6
i STSI0 FhE-{ 24 [ oy i it T < bkt ©mapd, 008007 403 T OO0 ik 3
i 515905 A Fe] Arlaniss DR B D5 P
il cTEA TRE. i Pl

SPARQL queries

L 1 hemyg ]
T
& praraol B 2
# Challercer [l 10
W Cohntsa [
L Je NS
W Enwaros I =

W Eterpie (8 5 50




TopBraid Ensemble
AT —
@ Agent (359)
@ Query (2)
v @ Real estate (6)
@ Apartment (114)
@ House (343)
@ Townhouse (2)
v @ person:Person (1)
@ Customer
» @ world:Address (1)
@ world:Country (5)

Location:

Bedrooms:
Bathrooms:
Price (ALY

| Search

TopQuadrant™

S

TopBraid Ensemble (1)

Hame Location

TORQUAY(YIC) House-4/2: Internstionsl Real Estate Netwaork TORQUAY WIC
PACIFIC_PINES{GLD) House-4/2: Attention First Home Buyers, PACIFIC PINES QLD
KALLANGURGLD) House-3/02: ENTERTAIMERS DELIGHT HALLANGUR QLD
TORGUAYTWICY House-4i2: Hotham 24E TORGLAY WIC
TORGUAYTYIC) House-4/2: Loxley 20E TORGLUAY WIC
PETRIE(QLD) House-4/2: A CUT ABOVE THE REST! PETRIE QLD
MARANGAROO(WA) House-4/2. GREAT LOCATION SET AT THE TOP OF A | MARANGAROO WA
TORGUAY(YIC) House-4/2: International Real Estate Netwaork TORGQUAY WIC
MORTH_LAKES(GLD) House-42: Don't Miss This One NORTH LAKES QLD

GOOMDMAINDICALD) House-5/2: OPEN HOUSE - SATURDAY 12TH MAY, 2.3 GOORNDMIMDI QLD

Calendar

Label Image

WEMBLE"Y (vvi&) House-3/2: Picture Perfect

Bedrooms Bathrooms Carports

3 2 3

Price ($AU}
10500000

Location

VWEMBLEY WA,

Description

Dizcover modern living st t8#x2019;= best in this elegart
19403#x2019;= three bedroom, study, two bathroom home
that has been extended and renovated to an excellent
standard. Polizhed boards and warm light unite to creste a
stunning yet cosy litestyle.

ft&#x2019; 5 beautifully preserted, exdremety wel
maintsined and includes & magnificent sun-drenched
mesals/dining/tamily room that overlooks tranouil outcoor
entertaining aress and a private back yard large enough
tor & pool o childrens#x2019;s play area. There is a

Address

95 NANSON STREET WEMBLEY

Agent

Bedroom Bathroom| Price ($Aa

2
2
2

C AL S

367750
3690000
3690000
27600
IFIW070
3790000
3790000
3831260
3850000
3850000

TopQuadrant

[ “map | satelite | Hybrid

'ake Monger,

Reserve o

I

B Grantham

15 pagxg

o0 Q)

-

RS Leadervills |

15 poomyIoN

15 swogief|
ig AoBalg 2
15 Aapaquiry|

West
Leederville

(5] Raway P.,éue

Map clsta BR008 MapDiata Sciences PHFEtd 'PEkA - T

Cambridge St Wembley. Cambridge St

Salvado Rd

Stuohniof
God Hospital

Label Image

GYMPIE(GLD) House-4/2; GREAT FAMILY HOME, GREAT
POSITION

Bedrooms Bathrooms Carports

4 2 2

Price {$AU)
325000.0

Location
GYMPIE QLD

Descri

*Spacious 4 bedroom brick home boasts 2 bathrooms,
new kitchen, dining, cosy lounge room with wood hester
*Spacious outdoor ertertsinmnet area is ideal for outdoor
liwimiy

*Functional office

*Large double garage and rUMPUS room

*all located on the Southside of Gympie ona 2152 m2
hlack

*Presently returning $270 per week for rent

*10,000 gal inground water tank

Address
GYMPIE

Agent

e

Rich Internet Application for browsing and editing RDF/OWL

51



@ College (19)
@ Gender (2)
v i Person (73)
@ Matriarch (1)
@ Patriarch (1)
@ Profession (34)
@ world:Address
@ world:Area
@ world:Country (5)
@ world:State

Basket

TopBraid Ensemble

SPARQL

Label

Comment:

First name:

TopQuadrant™

Year of death:

Year of hirth:

o
<

Hame Label
Alfred Tucker Alfred Tucker
Alina Majica Alina Majica
Amanca Smith Amanca Smith

Andrew Cuomo | Andrew Cuoma

Jean Kennedy

John Kennedy

Geography

Uger : test Logout
Project : kennedys.owl

TopQuadrant 0”

TopBraid Ensemble (2)

L4

100 %

Comment First name Year of death
Alfred

Alina

Amanca

Andrew

' Graph. | Calendar

Shortest Path

Wear of birth
1967
1965
1867
1957

52



TopBraid Ensemble (3)

Usar : tast Logout

TopBraid Ensemble o oeno TopQuadrant 4%

@ College (19) Hame Label Comment First name Year of death | Year of birth
@ Gender (2) Alfred Tucker | Alfred Tucker Alfred 1967
v @ Person (73) Alina Majica Llina Mojica Alina 1965

@ Matriarch (1] Amenda Smith | Amanda Smith Amarnida 1967
@ Patriarch (1)
@ Profession (34)

@ world:Address _ Jean Kennedy Geaography o Calendar
@ world:Area | = e @

@ world:Country (5) B
@ world:State

Andresy Cuomo | Andresy Cuomo Anclesy 1957

Funice Kennedy

SPARQL

Lakel:
Rose Fitzgerald

Cammert:

First : i
irst name Maria

Year of desth; i : Shriver

TopQuadrant™

o
Q@

Year of birth:




TopQuadrant™

*
Qe

Structure of this Talk

Import
(Spreadsheets, DBs, XML) -
O3
T - O
O 3
: 4
Processing = S
(Editing, querying, transforming) G 2
X s
Export @
(Converting, browsing, visualizing)
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SPARQLMotion

A visual scripting language for Semantic
Web Technology

Import — Process — Export

Use case: repeatable data processing and
information integration tasks

SPARQLMotion itself is defined as an OWL
ontology

Instance scripts can be edited with any
OWL editing tool

Has an extensible architecture

99



SPARQLMotion Example

El sparglmotionlib., owl El converthewsfeedToSpr &2 y E] converthewsfeedToSpreadsheet. &0 = 0
Bl v v Sk T E EH & B | Resource Form o HF
1 Palette Mame: FilterTopBraidartides
[:3 Select 4 Load TopBraid blog )
] Create node URL = http:/fcompesing-the... v .fmnntatlnns
) rdfs:label ~
*a Add connection : : :
Filter TopBraid articdes =
sm:mext
"-. = Other Properties
| ] n | |
l 4 Filter TopBraid artides l smznext =
!n:u:unstruct guery = CONSTRUCT { ?item... l 4 CreateSpreadsheet =
smbconstructQuery =
. CONSTRUCT { =
- ditem rdfs:label ?label
h
4 Create spreadsheet WHERE {dfsl el el
: ditemn rats:label Ylabel |
select query = SELECT DISTIMCT ?tit... ,
[ 2
target file path = /777 ftemp/spreadshee. .. \ FILTER (Iregex(?label, “TopBraid™)) .
rdf:type <=
sml:FilterByConstruct =
TopQuadrant™ £ %
Form | Graph | Source Code Form | Graph | Source Code

o
<
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TopQuadrant™

o
<

SPARQLMotion Language

Scripts consist of modules

Modules have a type (e.g.
ApplyPellet)

The output of one module is
the input to its successors
(RDF, XML and/or variable
bindings)

Branching (if-else), Iterations
(while) and merging
supported

4 Load TopBraid blog
URL = htip:{{composing-the...

SMLMEXT

4 Filter TopBraid artides

construct query = CONSTRUCT { ?item...

SMLMEXT

4 Create spreadsheet

select query = SELECT DISTINCT ?tt...

target file path = [ZZZ ftemp/spreadshee...

57



SPARQLMotion Module Types

* Input * Output
— Something-to-RDF — RDF-to-Output
— Something-to-XML — XML-to-Output
— User Input

* Processing
— RDF-to-RDF
— XML-to-RDF
— RDF-to-XML

58



SPARQLMotion Module Library (1)

sm:Module
smenext : sm:Module

T

sml:UserInput2RDFModule

sml:EnterLiteral sml:SelectResource sml:Selectinstance
sml:wvarMame : string[1..1] sml:selectQuery : string[1..] sml:selectinstanceClass : rdfs:Class[0.. 1]
sml:varMame : string[1..1] sml:varMame : string[1..1]
[ = =
[ [ [
[ [ [
[ [ [
[ [ [
\ 4 \ 4 \ 4
Java Java Java
Implementation Implementation Implementation

TopQuadrant™

“‘ OWL Representation is backed by Java classes in execution engine
‘ Module implementations are plug-ins to the engine 59



TopQuadrant™

S

SPARQLMotion Module Library (2)

sm:Module

sm:next : sm:Module

sml:Source 2R DFModule

sml;LoadRDFFromSpreadsheet

sml:LoadSesameMativeRepositary

sml:LoadNewsFeed

sml:columnMap : smi:ColumnMapping[0..]
sml:dassMame : string[1..1]
sml:importToInputGraph : boolean[1..1]
sml:instancePattern : string[0.. 1]
sml:propertyPrefix : string[0.. 1]
sml:schemaMamespace : string[1..1]
sml:url ¢ string[[1.. 1]

sml:uselinderscore : boolean[1..1]
sml:useVerbatim : boolean[1.. 1]

sml:sourceFilePath : string[1..1]

smil:url : string[1..1]

sml:LoadCurrentRDF

sml;LoadSystemTriples

sml:LoadOradeRDFDatabase

sml:inferendngMode @ sml:OradelnferendngMode[0.. 1]
sml:modelMame : string[1..1]

sml:password : string[0.. 1]

smlzurl ¢ string[1.. 1]

sml:userMame : string[1..1]

smil:LoadExcelCelllnstances

sml:sourceFilePath : string[1..1]

sml:LoadRDFFromLRL

smil:url : string[1..1]

sml:LoadSesameRemoteRepository

sml:modelMame : string[0.. 1]
sml:password : string[0.. 1]
smlzurl ¢ string[1..1]
sml:userMame @ string[0.. 1]

sml:LoadRDFFromWorkspace

sml:baseURI : string[1..1]
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TopQuadrant™

o
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SPARQLMotion Module Library (3)

sml: ApplyOWLIM

sm:Module

sminext : sm:Module

et

sml:ConvertDatatype

sml:datatype : [1..1]
sml:predicate : rdf:Property[1..1]

sml: ApplyConstruct

sml:constructQuery : string[1..]
sml:replace : boolean([0.. 1]

D. sml:RDOF 2ROFModule

VT ATV SR

sml:BindBySelect

sml:selectQuery ¢ string[1..]

sml:FilterByConstruct

sml:constructQuery : string[[1..]

sml:BranchByAsk

em:elze : sm:Module[1..1]
gm:if @ sm:Module[1.. 1]
sml:askQuery : string[L.. 1]

smil: ApplyR.esourceConstructors

sml:ApplyJenaRules

sml: ApplyPellet

sml: ApplyJenalnferencing

sml:inferendngMade @ sml:JenalnferencingMode[0.. 1]

sml:IterateCverSelect

sm:body @ sm:Module[1..1]
sml:selectQuery : string[1..1]
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SPARQLMotion Module Library (4)

sm:Module
em:next @ sm:Module

T

sml:RDF20utputModule

sml: CreateR.DFFile sml: CreateFileFrom]sP sml:WriteToSesameMativeRepository

sml:baselJRI : string[1..1]
sml:replace : boolean[0.. 1]
sml: targetFilePath : string[1.. 1]

smil:sourceFilePath : string[1.. 1]
sml:targetFilePath : string[1.. 1]

sml:baselJRI : string[1..1]
sml:targetFilePath : string[1..1]

sml:CreateMap
sml:selectQuery : string[1..]

sml:CreateCalendar
sml:calendarProperty : rdf:Property[1..]
sml:selectQuery @ string[1..]

sml:CreateSpreadsheetFile
sml:selectQuery @ string[1..1]
sml: targetFilePath : string[1..1]

/

sml:WriteToOradeRDFDatabase
sml:WriteToSesameRemoteRepasitory sml:modelMame : string[1..1]

sml:modelName : string[0.. 1] sml:password : string[0.. 1] sml-CreateMatrix

sml:password : string[0.. 1] sml:replace : boolean[0.. 1] sml:cellQuery : string[1..1]

sml:replace : boolean[0..1] aml: targetFilePath : string[0.. 1] smi:columnGQuery : string[1.. 1]

sml:targetFilePath : string[0.. 1] sml:url : string[1.. 1] sml:rowQuery : string[1.. 1]
TopQuadrant™ sm:url ’Smng[l“ll] smil:userMame : string[1..1] sml:targetFilePath : string[0.. 1]

sml:userMame : string[0.. 1]

o
<
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sml:ROF ZX¥MLModule

sml:ConvertRDFToXML

"

sm:Module

sm:next : sm:Module

SPARQLMotion Module Library (5)

sml:Source ZXMLModule

sml:¥ML2RDFModule

T

sml:LoadXMLFile

smil:sourceFilePath : string[1..1]

sml:CreateXMLFrom1SP

sml:sourceFilePath @ string[1..1]

sml:LoadXHTMLFile

sml:url & string[1..1]

sml:Load¥MLFromLIRL

eml:ur] @ string[1..1]

R

sml:ConvertXMLToRDF

smil:baseURI : string[1..1]
sml:xmiType : [0..1]

smil: XML 20utputModule

A

sml: CreateXMLFile

sml:targetFilePath : string[1..1]
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Complex SPARQLMotion Example

& Select city

geotravel:City (3) L3 ceotravel:Caims
geotravel:Capital (2)

4 Start

Ly
smipext /
& Selectdity o

war name = dty

A \);

4 Bind long 4 Bind lat
select guery = SELECT Zlong WHERE {... select query = SELECT lat WHERE { ...

sm:neExt Z{

4 Load wikipages from geonames
URL = http://ws.geonames.o...

3 Geography 2 , @ it ]
smiext Map | Satelite [ Hybrid |
4 Convert to RDF _*-
base URI = http://aeonames/ " )
i
2IT] -";',-Ex: ;;%\.\ %, m .
| 4 Replace string URIs | ‘\ \ \Chstesd
R %ﬁam::;:r“
" Iterate over URLs %, d} g
select guery = SELECT ?url WHERE { ... \ 6&'
\ %
3 F'arrama1ta
_Park \@ Cenms
4 Query dBPedia RSP o,

Fark Map data 82008 Mapba;a Sciences Ply Lid, PSMA, - Tenms |

< p:f;fabped|a.org,’resource}Ca|rrJ

Drop resources here to add them to the current view

TopQuadrant™ construct query = CONSTRUCT {  ?topic...

‘ replace = true
<

4 Display schools -
select query = SELECT ?school WHERE. ..
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SPARQLMotion Use Cases

Convert files to databases
Combine multiple RSS feeds
Create spreadsheets and charts
Run periodic background checks
Create XML input for other tools
Control web pages

Create maps and calendars

Run inferences periodically

65



Summary

* Semantic Web languages are an
attractive foundation for data
integration tasks

* Generic methods and tools can be
used, exploiting ontological metadata

* The TopBraid Suite product family is a
comprehensive solution covering
Import, processing and export.
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Extra Slides
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TopBraid Suite

TopBraid
Ensemble

Semantic
Search

Facetted
Browsing

Semantic
Mash-Ups

Other
Web Apps

TopBraid Live Semantic
Application Deployment Platform

TopBraid Live Widget Library /
Maps, Calendar, Charts, Reports, Trees, Forms /

A AJAX via http
TopBraid Gomposer TopBraid Live A
Ontology Devel t ‘
A Adranisiraion Too v server =

HTTP Server and Java
Servlet Container options:
Jetty, Apache Tomcat,
IBM WebSphere, ...

Inference Engine options:
Pellet, Jena, DIG Reasoners,
custom reasoners using
Rules and SPARQL
CONSTRUCT

TopBraid Services
Model Management Services, Form and Display Manager, Inference
Orchestrator, Query Broker, Multi-user Support, ... /
RDF Data Layer / 5

In memory storage Persistent storage /

RDF Persistent
Storage options:

Native RDF databases:
Oracle 10G, 11G, Sesame,
AllegroGraph

RDBMS (through Jena
RDBMS backend):
MySQL, PostgreSQL,
Oracle 9i, Oracle 10G,
Microsoft SQL Server, ...

SQL Databases  Web pages XML RSS/Atom

(GRDDL, RDFa)

RDF Spreadsheets Custom APIs
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