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TAO

o Addressing the problem of transitioning
legacy applications to ontologies

o What iIs a legacy software system:

e “A large software system that is vital to [an]
organisation, but resists modification and
evolution to meet new and constantly
changing business requirements”

Towards semantic-assisted software

engineering
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Legacy systems: Main Problems

o Enterprise Application Integration”m,”

e Built with languages and data pE=—=
models that are now out-dated

e Badly structured and hard to M
maintain
e Badly documented and W
understood V
e Difficult to integrate with each
other and with new systems ﬁ?‘ﬁ?ﬁ%tﬁi
e Need for migration towards %% (8
Web 2.0 applications & g, ¢

services
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TAO: Towards a Low-Cost Migration Path

o Make transitioning to ontologies fast and effective
o Build a reusable transitioning process

o Minimize consulting time during migration and
Integration

o Minimize costs
Reduce integration overheads and limit risk
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Transitioning Process
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Legacy Monalithic Application

o Semi-automatic learning of domain ontologies from
software artefacts and legacy content

o Semantic augmentation of legacy content and web
service definitions

o Heterogeneous & distributed semantic repositories

. o Transitioning Infrastructure supporting IT
providers



Partner Contributions

OC.';

o ¥ i semantic annotation of text and
multlmedla content; GATE — widely used open-
source infrastructure for text mining

@) ‘;“;m?mm Transitioning methodology
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Aviation case study; aircraft manufacturer
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Transitioning Problems

> From legacy databases to ontologies

+ TOwards semantic-based software
engineering

+ Transitioning web applications towards
ontologies and services



Aeronautics Case Study

LSA Database STANDARDS Semantic
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L Improving semantic interoperability in business processes throu
Semantic technologies




Example Learnt Ontology — 400k triples
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Example Learnt Ontology (2)
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on-Return-Valve
-Denominations

- Full: Non Return
Valve
- Abbev: NRV
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Transitioning Problems

« From legacy databases to ontologies

> Towards semantic-based software
engineering

+ Transitioning web applications towards
ontologies and services
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Learning Ontologies from Software Artefacts
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/[ N\ / has a type and a weight
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DocumentFormat.class

/%Y The format of Documentz. Subclaszes of DocumentFormat know about
* particular MIME types and how to unpack the information in any
* markup or formatting they contain into GATE annotations. E MIME
* type has ite own subclass of DocumentFormat, e.g9. ¥mlDocumentFormat,
* BtfDocumentFormat, MpeghocumentFormat. These classes register themselves
* with a st C ing here when are constructed. Static

* getl . ‘mat m = can then be used to get the appropriate
* format clasz for & particular document.
i’y

public abstract class ormat

extends h.bstrnctl.nngunsel!ﬂsnurcu implements LanguageRescurce|

/** The MIME type of this format. */
private MimeType mimeType = null:

* Find a DocumentFormat implementation that deals with a partie
* MIME type, given that type.
* @param aGateDocument = document will receive az a feature
" the asaociated Mime Type. The name of the featurs iz
" MimeType and it3 valus iz in the format type/subtype
* @param mimeType Lhe mime type that is given as input
L
ztatic public D Format getl Format (Jate.Document AGateDocument,

MimeType mimeType) |

¥ /S getDocumentFormat (aGateDocument, MimeType)

} // eclazs DocumentFormat

Creating a Document
Network




Ontology Learnt from Software Code

hMessages .l. OWLIM Ontology LR_00D16 |

fCIasses& Instances rPrupenies |

T T
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A Jape_Compiler
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@& wversioninfo

@ containsResource
@ containsResource

w All Types
Classes and Instances : B CATEFRIugin
A DD E ;[ Same Instances
2 :-:‘C W Property Types
i KB i @ isDefinedBy [ALL RESOURCES]
i NA & comment [ALL RESOURCES]
F R @ |abel [ALL RESOURCES]
¢ B GATEPlugin @ containsResource  [CATEResource]
i . ® transitiveOver [ALL CLASSES]
emistry_Tagger
i Information_Retrieval : ;SHEIEEAISD {it ESLMSW;]CB]

[ALL RESOURCES]

AMMIE]apeyiewer
AMMIEGaze

A Kea :
Ji. Machine_Learning e Property Values
Ji Minipar A @ label AMMIE b 4
4 Minorthird @ containsResource  AMMIEAnnotationschema x
i Montreal_Transducer @ containsResource  AMMIECATEUnicodeT akeniser x
'y NLG_Tqus_ @ containsResource  AMMIEAMMIEEnglishTokeniser x
. NP_Chunking @ containsResource  AMMIEAMMIECazetteer x
2 SS;SII_DEW‘TDDIS @ containsResource  AMMIEHashSazetteer x
A Stemmer © containsResource  AMMIElapeTransducer x
Ji Tools B © containsResource  ANMNIEARMIEMET ransducer x
A TreeTagger @ containsResource  ARMNIEAMMIESEntencesplitter x
A WordNet = @ containsResource  AMMIEAMMIEROSTagger b4
di. annic @ containsResource  AMMIEAMMIECthaMatcher x
A arabic — @ containsResource  AMMIEAMMIERronominalCaoreferencer b4
A cebuano @ containsResource  ANMIEAMMIEMominalCoreferencer x
2 E::‘:;L | © containsResource  AMMIEDocumentResetPR x
| x
x

L GATE Ontology Editor L Initialisation Parameters |
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Google-like Conceptual Search (1)

- [ hirp pecabost: 050 doneservice s ch 15

- The Pestgy... || Scogas-MarkstiegH... || Researchees &F BT Home Hub - Home | | Sustroes Gt cycng || Shelfield Ciy Courel . | | GIS Traning W Y50 - Semantic Comp... |

Query:

Fesulk:
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Search knowledge with CLORE QL
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hasRunTimsPas AT ET
haaRunTimsPaT At LT

document

inpor ASHamms

MNNIEANNIEPOS Tagge s Cut put ASHame
baseTokenAnnorationType
haseSentenceAnnorationTyps
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MiniparNiniparUrapperlocumsne
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Question-Based Conceptual Search (2)

with CLOnE QL - Mozilla Firefox

O D ——————r— Answer is showing relations between iGl-

i e TR T Identifled concepts given in the query = Y50~ Semartic Compre

Search knowledge with CLORE QL

I:Intt:llgg'hr: w/qat-oniolegy-nstances, owl
Query: what are the parameters of annie pos iagger? =—

ANNIEANNIEPCOSTagger Auleallfil == [inverssProperty] haslnicTimsParameter ==> ANNIE FOS Tagger

ANHIEANNIEPCSTaggerEncoding ==> [inwverssfroperty] haslnicTimeParamecer ==> ANNIE FPOS Tagger
lggiconilURL == [inverssProperty] haslnicTimeParameter == MNNIE POS Tagger

haseSentence ARROTAT 1ORTYRE ==> [inversasProperty] hasBunTimesParafmeter ==» ANNIE POS Tagger
OUTPUTANNOTAT IOATYRE ==> [inverssPropercy] hasBunTimsParamerer ==3> ANNIE FPOS Tagger
ANNIEANNTIEPCS Tagaqer Input ASNafe: == [inverssPropercy] hasfunTimsFaramsrer ==» MNNIE FOS Tagger

) It AN IEANNTEPCS Tagaer Cur put ASNaree ==» [inverssFropercy] hasfunTimsFarsamsrer ==» INNIE P03 Tagger
esull: ANNIEANNIEPCSTaggerBaseTokendnnotat ionType ==2 [inverssFropercy] hasfunTimsFarsmecsr ==» ANNIE FOS
Tagger

ANNIEANNIEPOSTaggerDosiEnt ==> [inverseProperty] hasPunTimsParamster ==> ANNIE FOS Taggers
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Transitioning Problems

« From legacy databases to ontologies

. Towards semantic-based software
engineering

> Transitioning web applications
towards ontologies and services
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Transitioning Web
Applications

e Legacy application:
o database driven
o no interoperability

e Ontologies + SOA:
o Learn ontologies

o Manage complex
resources and
knowledge links

o Use Service Oriented

from other suppliers:

19
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|

.
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Software Demonstrations on TAO
Web site

o Learning ontologies from software code

o Supporting software developers with
conceptual search

RDB20nto
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Thank you! Questions?

This presentation + demaos:

Kalina Bontchevas:
kalina@dcs.shef.ac.uk
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Contact Information

For queries / further information, please contact
the project co-ordinator:

Kalina Bontcheva

Department of Computer Science
University of Sheffield

Regent Court

211 Portobello Street

Sheffield S1 4DP

phone: (+44 - 114) 222 1930
fax: (+44 - 114) 222 1810

emaill:

: )



mailto:K.Bontcheva@dcs.shef.ac.uk

	Transitioning Applications to Ontologies
	TAO
	Legacy systems: Main Problems
	TAO: Towards a Low-Cost Migration Path 
	Transitioning Process
	Partner Contributions
	Transitioning Problems
	Slide Number 8
	Example Learnt Ontology – 400k triples
	Slide Number 10
	A Semantic Tagging Example
	Transitioning Problems
	Learning Ontologies from Software Artefacts
	Creating a Document Network
	Ontology Learnt from Software Code
	Google-like Conceptual Search (1)‏
	Question-Based Conceptual Search (2)‏
	Transitioning Problems
	Transitioning Web �Applications
	Software Demonstrations on TAO Web site
	Thank you! Questions?
	Contact Information

