University of Sydney
Workshop on Web-based Enterprise Information Systems

Content Model for Reuse:
Systems for Enterprise Content Reuse

Edmund Balnaves, PhD

http://www.prosentient.com.au

o

The University of Sydney
Auvstralia



Enterprise CMS - background

e Enterprise CMS
« Extended website editing

e Reuse Situation
— RSS is popular for simple syndication

— XML 1s not the total solution

— There are many functionally rich web
publishing systems, including Open Source but
often with little content reuse
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Illustration of simple content reuse
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The School is committed to excellence in providing outstanding research-based
Pastqraduate Study  UNOErgraduate and postgraduate [T education, in conducting world class research in
selected areas, and providing intellectual leadership and high-level consultancy.

Research
The School's academic staff defines research at the cutting edge in d,\\.f’nputer science,
Foundation for  information systems, multimedia technology, netwarks and Internet, and software
Information Technoloay yo0nglogy. Qur programs are broad in scope, advanced in content, and are at the frontier
of develapments in the rapidly growing computer science and infarmation technology
discipline. A close connection between research and graduate education permeates all
facets of the Schooal.
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The research activities of the school are strongly focussed into three areas: Information
Metworks, Language and Knowledge Management, and Visual Infarmation Processing.
Many of our efforts are highly integrated with ather departments, faculties, universities,
industries and hospitals in Australia and overseas. This combination of high guality
interdizciplinary and internationally collaborative research has made our postgraduate
education very successful.
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Trivial content reuse

Eh School of Information Technologies
Falkb

Search

Site Map

School Information

Informiation for High
School Students and

Prospective
Undergraduate Students

Current Undergraduate
S5tudents

Postgraduate Study

Research

Foundation for
Information Technology

School Home

Mail Webmaster

Last Updated
19 June, 2003

A Prosentient




More complex content separation

ASSOCIATE FIOTESS0r MOSSam CIeIngy, UNIVErsIty O Mews D0UThn vWales, AUsTrala
Or “ladimir Estivil-Castro, University of Mewcastle, Australia
Or Antonios Symvanis, University of loannina, Greece

Funding

e "izual Information Retrieval", ARC-APAI (Feng, Jin), $101 060, 1997-1999,
¢ "Human %ision Systems", Academy of Sciences (Feng, Sun), 4 500, 1995-19599.

e "Mon-invasive Measurement”, NHEMRC (Feng, Fulharm, deikle), $135 103, 1995-
2000.

o "MNovel Fl Data Starage & Hetrieval Technigques”, ARC (Feng, Fulton), $154 241,
1999-2001.

e "Functional Imaging for SPECT", ARC, (Feng, Eberl), $200,000, 2000-2002.

¢ "Qluantification of functional images" ARC Large (Feng) $174 762, 2001-2003.

o "Ayeb-based multimedia tele-medicine system” ARC-SPIRT (Feng, Fulham,
Eherl) $335 860, 2001-2003.

e "Knowledge acguisition in content-based image retrieval” ARC-APAIL (Jin) $66 576,
2001-2003.

+ “Muodelling and cataloguing wideo data" ARC-APAI (Jin) $66 576, 2001-2003.

e "Modelling, cataloguing, processing and retrieving video data” ARC-IREX (Jin with
Tsinghua University, China) $8 300, 2001, 2002-2003 tha.

e« "Design and analysis of simple greedy dynamic an-line rauting algarithms", ARC
(Syrmwonis), $210,000, 1999-2001.

e "Clustering Methods for Graphs", ARC Large Grant, (Eades) $163 000 2000-2002,
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Digital Collection Risks

SHORT TERM
(0-5 years)

System continuity.

Duplication of subscriptions
with different
aggregate database
providers.

Heterogeneity of
architectures to
support

Hardware, Networking and
Operating System
interruption.

MEDIUM TERM
(6-15 years)

Changes to media storage
and content encoding.
The cost of
retrospective
conversion of content
into current delivery
methods

Business failure or
ownership changes in
key service suppliers.

Licensing changes in
content supply.

LONG TERM
(> 15 years)

Business failure of digital
subscription suppliers

Inability to sustain subscription
charges for retrospective
material.

National boycotts

Proliferation of online
resources

Long-term content location and
identification

Long-term persistence of
access

Media longevity for archival
digital content.
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Principles for reuse

Content
Fragmenitation

Content reuse requires the organisation of content in a manner that allows the separation of content from its final
presentational formm.
Content discovery, and semantic information that facilitates this discovery, 15 an essential element of content reuse.

Fragmentatinn of content 15 essential to achieve content reuss, atthoush the gramilarty of this fagmentation 15 contngent on the reuse ohjectores,

Dacment

Cirgatisation

Content syndication and reuse rely on agreed ontologies for the description of semantic content. Industry itnplementations
rematn dotain specific, but there 15 a convergence toward RDF. The ahility to address multiple semantic ontologies
rematns important.
4 consistent document exchange ontology with strong community support 15 an essential prerequisite to content exchange.
The CME should accommodate the flexible mapping of content and metadata to accepted document ontologies.
Stabhility of the document ontology over tirne will trogrove content discovery and rense.
Content discovery 1z facilitated by
o Semantic descriptors (using controlled vocabulanes) suppletnenting the origmal content,
o Support for complex query stuchres.
o The ahility to persist search content quenes and thetr resulting document collections,
Iultimedia content reuse characteristically requires flexihility in the support of a heterogeneity of document models for
authoring, publishing and syndication.

Content

Facilities for content discovery and stuchred caphre of semantic information to facilitate cortent discovery are essential to content reuse.

Cortent discovery 18 facthitated by Sermantic deschptors (using controlled wocahularies) supplementing the original content, support for corples:
ety stuchures and the ahility to persist search content quenies and ther resulting document collectinns.

The end user should be masked as faras posable fotm the techmical aspects of the publishing process to encowrage curency of contert

The 1ssue of content reuse goes bevond specification for a documert exchange ontology and requires a systems approach that = curently

charactensed by the Content Management Svstemn The core fimctions of content managernent that support cortent reuse are: modelling,

semattic metadata management, authoring workdlow management, publishing workflow management, termporal content management and

VErSIOning,

Cottent
publishing

The delrvery of digtral content in = final presentational form wall gyvolve some fonmn of ransformational process.

Content syndication relies on strong ontologies, which achiesve mdustry acceptance.

The transformation engine should be support a fesable, possthly raalti-stage, sequence of transformation processing - that 15, a flexthle generatie
process. This can be regarded as the “publishing worldloe?™.

Content reuse over long penods recquures a frameworks that facaltates transformation of content mto new media formats.
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Research Completed 2004

e To formulate a theoretical systems
model for the management of digital
multimedia resources directed to
systematic reuse and regeneration of
content.

* To evaluate the effectiveness of the
model through a non-trivial prototype
and evaluation against current industry
practice.
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The Content Model for Reuse

Auvstralia

VERSIONING

Edition versioning
"YWhale website variants
* Syndication versioning
" Client personalisation

Collaborative
Versioning

* Content difference
measurement

* Content similarity
recognition

* Content replication

Document Versioning
*ariants of document
structure

*Whale document versions
of content over time

ECU Versioning
Wariants of sermantically
identical content

* Language variants

* Encoding variants

* ECU variants aver time

Transformation and Delivery

(Runtime Engine & Syndication) | |

(Layer 4)
Content delivery agency

Workflow Management
{Authoring)
{Layer 3)
Organisationally contingent
workflow management

- L

Document Ontology
{Layer 2)
ECU's mapped to hierarchical
document structures

Economic Content Units
{Layer 1)
Semantically coherent fragments

Email
XML
HTHML
XHTHML

AProsentient




A supporting Document Ontology

—Lt:mr_Languageuariant [%]—(—-H—:E—Lcmr_Encudinguariarrt

A single language-specific A& single encoded
variank of an ECU, fragment, Its encoding
L T format is defined by an
—'"—E—LGITIT_EGU iy C)El— ‘crr_Element’ definition in
. ' —— the element
A collection of Economic An ECU - a semantically LIS

Content Linits, coherent Fragment of
content or multimedia, ACMr_Metadata

Metadata conkent.

cmr_Document [%]_(_.H_E——anrjransfurmatiun [Tt_ll]—(—-ﬂ—jEI—Lcmr_Transfurmatiuntasklist [ﬁ]—(—-ﬁ-—jEI—Lcmr_Transfurmatiuntask ”

& crr docurment 1. 1.0 1.
comprising a set of A collection of & list of tasks to be performed to The input, output and
fragmented Economic kransformation achierve a publishing process (the kransformation rules for a
Content Units bought specifications - seguence is significant), particular transformation task,
kogether under the kransfarmation type
urmbrella of a documnent defines the transformation
skructure, procedure,

1.0

A status report on all
update and request
actions, Return values
are 'Ok ar 'Failed' with a
fFailure explanation in
element 'descripkion’,
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Application design

— Linear dissection of ECU content tied together by the
Document Ontology and stored in an SQL database

— Acyclic Document Ontology
— Workflow supported through

A custom-designed web server providing WebDAYV extensions

A custom-designed ftp server giving a “virtual” view of content
units

* Web Services at several levels (trusted RPC, un-trusted Web
Services with authentication)

— Publishing supported through
* Inter-Publish Workflow Language

» Custom-build indexing engine supporting transient and static
search lists




Architecture

* Email
A L Transformation XML * XML
L) and Delivery J\L « HTML
e caner] . Muttimenia
Transformation Language C—v" € erver objects
* XHTHML
Authoring
Web
j1b]
- Workflow _ﬁ\Sn;?\E)er | Browser
& 5| A Management
E £y (Layer3)
5 T Client
9 ks =\ [PV ST Authoring
Application Gl S | WebDAV |y Tools
Interfaces |\—v/| E 7| T
= o)
a 8
o = Document
- Sl A=  Ontology
g vy (Layer2)
=
Economic
. Content Repository
— C°(T::;rL1";'ts — (Relational DB, XML
DB, File System)

K2 A Prosentient
The University of Sydney S ¥ 5 T E M 5

Auvstralia




Field Trial vs. Lab Test

s e To test the implementability of the
7™ model
S s * To test the effectiveness of the
3T model in Content Regeneration and
o Reuse
TC « ECU In a Web Services document
T exchange framework

 Strong external validity but weak
Internal validity
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Metrics for Content Reuse

Information Turnover. “Freshness of content”
ECU elements / Total Original Pages

Website Turnover. “Visibility of content”

Pages changed / Total Website Pages
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Turnover Metrics
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Measurement of Content Reuse
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Measurement of Content reuse
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Other applications:
Reuse In course delivery

VERSIONING

i Transformation and Delivery Email
StUdent E'mal I {Runtime Engine & Syndication) XML
- L i - {Layer 4)
Editi ., HTML
discussion = hle webaie vt Content delivery agency HTHL

* Syndication versioning
* Client personalisation

Workflow Management
{Authoring)
(Layer 3)
Organisationally contingent
workflow management

-

Document Ontology
(Layer 2)
ECU's mapped to hierarchical
document structures

JL

Economic Content Units
{Layer 1)
Semantically coherent fragments

Collaborative
WVersioning

¥ Content differsnce
measurement

* Content similarity

recoghition

* Content replication

BBS
discussion

Document Versioning
*Wariants of docurment
structure

*Whole docurment versions
of content over time

ECU Versioning
Wariants of semantically
identical content

" Language variants

* Encoding variants
*ECU variants over time

Student
Handouts
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Digital Resource Management In
Community Based Networks

GratisMet: httn:/fweww . gratisnet.org.au (Gratisnet is
a Health-focussed network of 350 libraries)

GLASS - httpe ffwewew .glassdd.org (a network
supporting the GLIMM and LOTS consortia of NSW
government and semi-governmental libraries)

QShare; http: /fwww . gshare.org.au (a network of
ﬁARE 15 Queensland government libraries)

Australasian Libraries in the Emergency
M‘“ Sector: http://www.alies.org.au a network of 28
libraries in Emergency Service.,
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Digital Resources Clearinghouse

Subscribers

Take out esgrow
subscription/to
repositor y

Research
Clients

Releases escrow

. bjects on trigger
Discover v 9

research
resources and

suppliers using Publishers

Digital Escrow Clearinghouse(s)

(Content Model for Reuse)

Subscriber 2
assets

Subscriber 1

Deposit Bigital
assets

Resources to

Subscriber 3
assets
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Future Research

 Integrating Data Mining with
Authoring to Improve metadata
gathering

 |dentifying early key content reuse
items

 Evaluating the model in other Industry
contexts

« Exploring XML database systems
* The role of the “reuse champion
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