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Approach: Semantic Documents

= Combine documents with knowledge representation
Like semantic web, but for “real” documents
= Semantic Documents
Printable electronic documents
Knowledge representation: Ontologies, workflows, and rules

An integrated format that keeps textual and computer-based
guidelines together

Based on wide-spread document formats
= Currently supported format: PDF




Adding Additional Information to the PDF

Structure

= Ontologies inside PDF
documents

= OWL-based metadata
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PDFTab: Annotation Tool for Protégé

Annotation tool
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Corresponding Ontology
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Document Mark Up
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Annotation Process
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Document-centric Annotation Framework
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Ontology Structure

= Linking documents and ontologies

= Standard ontology structure
Annotation ontology
= The annotation types
Document ontology
= The key document parts
Domain ontology
= The “regular’ ontology

Annotation
ontology

Document
ontology

Domain
ontology

Semantic
document




Supporting multiple documents

= Architecture with multiple ontologies and ontology
modules

Overall ontology

.(\ Imported
) subontology
Main ontology

.,<\ Imported
subontology
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Semantic
documents
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Case Study: Document Repository In
Protege

Document data set

All statistics reports (PDF) published by Statistics Sweden in
2006

Five volumes of Statistical Yearbook (2002—-2006)
Method

Document acquisition

Ontology development

Automated annotation (through annotator program)
Number of automatically-annotated documents: 302

Total number of annotations for these documents: 17,470



"~ Of{e
Adnlovot: ¢

Statistics Reports Loaded in Protége

< SCB Protégé 3.3 beta  (file:\C:\cygwin\home\her\Annotator\SCB. pprj, OWL / RDF Files) =Jo/&d

File  Ecit Project OWL Code Tools Window  Document Ltiities  Help

NeE +RBE ud ¢ W% aw <€prorégé

( WL Classes r- Properties r = Forms r’ Individuals r @ Metadsta (Unnamed.owl) r.DocumemS r B8 Document Search |

DOCUMENT EROWSER n DOCUMENT ANNOTATOR FT

For Project: @ SCB For Docurment: [ MED201 _2006M05_SM_MEBDSMOEDT _annot pelf

Documents R J’j s\ r Meta view r [ Annotations view r _* Targets view |/ PDF view |
L]
AMO301_2006M0E6_SM_AM3SSMOE08_annct pdf r MED201 _2006M05_SM_MEBOSMOE01 _annot.pdf |

I AMO102_2006M04_Sh_AM1 7SMOBOE_annot.pdf = r

R PRO301_2006M02_SM_PR10SMOE03_annot pdf E " ;% (LJ ﬁ \'51 |I._ Select '57-": Q - _L = © g3 - M3 . -
I NV0109_2005A01 A_SM_NY19SMOB02_annot - il == = =
B HAD201 _2006M075_SM_HA1 TSMOB0T _annot pd A i Z Sign =
B HAD201 _2006M03D_SM_HA22SMOE01_annot pd —
I JO0B01_2006A01_SM_JO19SMOB01 _annot pef B s »
B ©V/0304_1750104_BR_AQ SADS01_annot pof 2 1. Arbetskostnadsindex for arbetare inom privat sektor [ A]
B 1MI0504_2004A01_SM_MI4SSMOE01_annct pf E
I 11701 _2008M03_SM_NY41SMOB06_annot pef L) Maringsgren Junigopg  Férdndring frén
juni 2008, %

I AM0301_2006M06_SM_AM3ISMOB0S_annot jf SHI

Lidef Vprel
I 111701 _2006M0G_SM_NY41SM0G09_annct pef prelidel  prelp

I JC0I04_1994105_SM_JO45SMOG02_annat pdf g*D“E j‘g-; g-j ‘;-‘1’ =
I ME0201 _2006M05_SM_MEGOSMOB01 _annot jacif GaH 1808 31 32

R JO0701_2006M03_SM_JO48SMOE0S_annot pdf 'J+K gg ?g g-g

I JC0202_2005A01_SM_JO33SMOB01_annat pdf MO 1425 a7 42

I PROT01_2006M01_SM_PR14SMDE02_annat pdf ] c-0 1574 31 82

I JO1101_2006M07_SM_JOSOSMOBOS_annat pdf % 1 D

B PROT01_1830105_SM_PR15SMOG01_annat pf £ 1) 1* quaner 1994=100 . .

I JO1101_2008M04_SM_JOS0SMOB0S_annat pdf g — .

I AMD206_2006K03_SM_AME1 SMOB04_annot pef a 2. Arbetskostnadsindex for tfinsteman inom privat sektor’

W JO1101_2006M05_SM_JOS0SMOBOGE_annat pdf - 2. Labour cost index for salaried employees in the private sector'

I ENO113_2004A02_SM_EN23SMOE01_annat pdf o Naringscran Juni 2006 Fénsndring frén

I JO0904_2005106_SM_JO45SMOG03_annat pdf E Sl uni 2005, %7

I PROT01_2006M03D_SM_PR14SMOB04_annot pdf £ prelickd preliprel

I JO0701_2005M12_SM_JO48SMDE02_annat pdf < Py — . s

I FII0201_2006H01_SM_FM20SMOG02_annot pef = D 1708 17 24

I AN0101_2008M03_SM_AM3BSMOB0S _annot paf z8as S g -

I 00901 _2004A01_SM_JO40SMOG01_annot paf |w | (| GeH 1605 26 52 - ["]
[l [ || & 4 4| 505 [ b Bl | © © [d]H H

|'| L k::\cvgwinhomeherlSCB-dock)ubl‘h‘lEOQm _2006M0S_SM_MEBDSMOG01 _annot pdf




Discussion

= Scalability issues
Beyond hundreds of documents
Too many ontologies for the current Protégé implementation
How can we scale to thousands or millions of documents

= Vision: Repository storage backend

Possibly backend based on a document-repository database
(e.g., Dspace)
Normal document services and semantic services




Summary

= Semantic Documents
= Protéegé — a platform for document management
= Ontologies as model document repositories

= Furthermore, ontologies can act as document
repositories

= However, large document sets will require a custom-
tailored database backend




