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4.1.3

THE NETWORKING AND INFORMATION
TECHNOLOGY RESEARCH AND DEVELOPMENT PROGRAM

Information Management
High End Computing Infrastructure and Applications (HEC 1&A)
High End Computing Research and Development (HEC R&D)
Coordinated Implementation of the Federal Plan for High-End Computing
Cyber Security and Information Assurance (CSIA)
Human-Computer Interaction and Information Management (HCI&IM)
Large Scale Networking (LSN)
High Confidence Software and Systems (HCSS)
Social, Economic, and Workforce Implications of IT and IT Workforce
Development (SEW)
® Software Design and Productivity (SDP)

Harnessing Technology Transforming Learning and Childern’s Services
DfES Department for Education and Skills e-strategy
towards ‘a common digital infrastructure to support transformation and reform

ICT
- ICT

Becta British Educational Communications and Technology Agency JISC
Joint Information Systems Committee DfES



Becta DfES 1998
NGfL Portal
e ICT
e NGfL
e
JISC
ICT JISC
Organisational Support Content Services Integrated Information Environment
Learning and Teaching Networking Support of Research
JISC Information Environment JISC e-Learning
Framework CETIS Centre for Educational Technology Interoperability
Standards CETIS University of Bolton JIsC
JISC Information Environment e-Learning Framework e-Framework
for Education and Research
Eegﬁﬁem for Education and Skills [EZFE’ME“ RedizlandiSnort
UK online

the NGfL Strategy

Community Access to Lifelong Learning A
e

Computers for Teachers

LEAs

1
) N JISC HE
Local Education Authorities The H h r Education Fundin
Becta Cound orEnUCi an Funding

RBC
Building the Grid

dlLFh Ed catlo al Communications

chology Agency e-Framework

NLN partne

Managed Service CETIS National Learning Netwok

IPAS Further and Higher
NGfL Portal Education Network
with NGfL Ground Rules
Ufl

University for Industry

NOF

New Opportunities Fund

Learndirect
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A Lisbon Action Programme for
the Union and the Member States

Making Europe a more attractive
place to invest and work

Knowledge and innovation for
growth

R&D,

Creating more and better jobs

The impact on growth and jobs

i2010

i2010

Making Europe a more attractive Single European Information Space

place to invest and work

Knowledge and innovation for
growth

i2010

Innovation and Investment

Creating more and better jobs
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4.2.3 -Framework
-Framework
e-Framework Joint Information Systems Committee (JISC)

Department of Education, Science and Training (DEST)
e-Learning

Framework

WEB
SOA(Service-Oriented Architecture)

Policies
Processes
Guidance

Informational Reference
Content Models

Domain Specific and
Common Services

Community Participation Activities

Diagram 1. How the parts of the e-Framework fit together
4-18 e (1)

e-Framework

e-Learning e-Research Administration
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Domain Specific Services

Common Services
Resource
Services

Diagram 2: Main Sets of e-Framework Services
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Open Source Software

Knowledge Management
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Learning Management System
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Shareable Content Object
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Learning Object
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SCORM WEB
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Learning Grid

Learning Object LO
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e-Learning
e-Learning
plug-in

e-Learning Society

Learning GRID

4.3.2 Learning GRID
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Web
e-Learning (Ecology)
(Pedagogy)
Learning Grid
Pedagogy e-Pedagogy
Learning Grid
Learning Ecology e-Pedagogy

4.3.2.1 Learning Grid
Learning Grid
Learning Grid

e-Pedagogy Learning Grid
Learning Ecology Web e-Learning
e-Pedagogy
1997 Learning
Grid EU
Learning Society
4.3.2.2
Learning Grid EU
Learning Grid e-Science
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Gird Computing

Grid Gird
CPU
Grid Computing
Autonomic
Computing Grid (e-utility
dynamic provisioning services) Grid Web

OGSA (the Open Grid Services Architecture)

OGSA Learning Grid
Grid
Learning Grid Learning Society
Web
CAI/ITS e-Learning Web Grid
e-Learning Learning Grid
4.3.2.3 National Grid for Learning
Learning Grid (NGfL : National Grid for Learning) 1997
1995
Learning Grid “c

ICT(Information Communication Technology)

HP NGfL

ICT

4.3.2.4 NGfL Learning Ecology
NGfL

Learning Society
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NGfL Learning Grid
Learning Grid

Learning Grid ICT
Learning Grid
Learning

Grid NGfL

Learning Grid

Learning Grid

4.3.2.5 NGfL e-Pedagogy
NGfL
Learning Grid
Quality in Information and Learning
Technologies Learning Grid
pedagogy
e-Pedagogy
NGfL e-Pedagogy The Joint Information Systems
Committee(JISC) Learning and Teaching committee *?e-Learning and
Pedagogy~”~ e-Learning

Models study Effective Resources study Learning Design Tools Practice Case Studies
e-Learning Models study e-Learning

Learning Ecology

Associative, Cognitive, Situative
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) CBT (Computer Based Training) Learning Objects Models
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Dialogue Models, IMS Learning Design, Conversational
Framework
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CSILE, e-tivities, DialogPlus
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The CSALT Networked Learning Model
e-Pedagogy
4.3.2.6 EU Learning Grid
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EU Information Society m— g g g% —
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The European Learning E g g%.
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The Learning GRID Infrastructurs

Goal 1. 4-25 ELeGI
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Goal
Goal
Exploitation Scenarios SEES
Goal 1 e-Pedagogy

Learning Grid
Learning Grid

ELeGlI
ELeGlI
2002
EU Learning Grid
Computing
(pedagogy-driven)
4-25

social learning

Learning Grid

ELeGl

(collaborative) (experiential)

Learning Grid of Excellence Working Group (LeGE)
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Goal 2
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Goal 3

Learning Grid
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"anytime/anywhere"
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distributed cognition
sustainable competitive
advantage
4-26

35



4-26
Web Web
ID
Web

VR
4.3.4 Learning GRID
e-Learning
Virtual Organization LearningGRID

Web

36



4.3.4.1

PH

Web

CA

TA
BA(

4-27

WA  Web

TG

BO

TA

KA

SA

37

TA

Web

BO



Knowledge
Agency

Publishing
House

Brokerage bCatcherA
Office We a:yer gen

Brokerage
Office

WebCatcherAgen
cy

Tralning
Agency

Tralning
Agency

Tutor
Agency

4-27

4.3.4.2

4.3.4.3

4-28

TA Web

38

TA



TA

BO

BO

TG

TA

_—
Freelance
Tutor

KA

TA

PH WA TA

Knowledge
Agency

Brokerage
Office

Brokerage
Office

_—

Learner

Tralning
Agency

4-28

4-29
TG

TA TA

CA

Training
Agency

Training
Agency

4-29

39

Publishing
House

WebCatcherAg
ency

WebCatcherAg
ency

@)

TA BO

TA

KA



4-30

1,2

Brokerage
Office

Freelance
Tutor

Leaner

A
Tranin
-9

4-30

4.3.4.4

Web
Web

40



Web
Web
4-31

Ports

o O =

Organization

| Service Interfaces

| |
Processes
Workflow  [—————- Workflow

Resources
----- [Component ]
Entity - Entity 4

[ Service Agents |

Storage
System
Service
4-31
ports
a)
[notification source port]
b) [notification sink port]
C) [notification

subscription port]

service interfaces

facade
facade

41



(workflows)

COM

(components)

COM+
(entities)

XML

service agents

DALC Data Access Logic Components

Web
Web

HTTP XML
interoperability

4.3.5 Learning Grid

42

WSDL

DALC

SOAP



E-Learning

aware

e

Learning GRID

17

Learning GRID
-Learning

Learning-Grid

e-Learning

Learning-Grid

e-Pedagogy

Learning Tecnolngj'i

S E (T YO LR
SRR OATr—T MR

o a0 A

= Learning -G R 1D O HER o . 35 )

HUGRIDM MOE 2 =45 — e gt -2 FIL{FORD )

~ S O 2 B - 34
= SRR oD FE R - B i

»g-Learni u.]:'ff?x'?-l'-h
HHEAFE (WBL)
G E (CSCL)

NMETE I - 2T L
TN =
O LA A
HEERS

1 Learning-GRIDY I“" =

[

»

""""" '|L|:ar

*

ping - R I I‘““‘

—
Learning-GRIIY ke

o ; BWEMS (ST AR
TR - GRIDZ He @ 4 M 00 I o0 S g - Be ik
4-32 Learning Grid
4-32 e-Learning Society

e-Learning

43



e-Learning Learning Grid

Learning Grid
Learning Grid

e-Pedagogy
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Learning Object

LMS/LCMS
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e-Learning Society
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(e-Learning ) Learning Grid
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Knowledge management tool
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3.1

3.2

Learning Technology Partners(LTP)

Learning Technology Partners( LTP )

2001 LTP

"
‘ LEARNING TECHNOLOGY PARTNERS

Company Profile

A San Francisco based eLearning integration and
outsourcing company that enables smaller schools to
compete by providing them state-of-the-art
technologies for managing student/school relationship

A Service company — LTP brings together a complete
family of on-demand hosted education technologies
into a single user interface for its schools’ clients

Provides academic institutions economical means for
meeting students expectations and demands whil
focusing on what matters most: Stug

program completion

LTP

4,000 1,000 70%
1,000 3,000

( ) (

50 15

25



AT
‘ LEARNING TECHNOLOGY PARTNERS

Today’s Education Dynamics

The advent of Online Education
Geographical boundaries
Extended students base

For Profit Education
Competitiveness
A student is a customer
The use of technologies

The Digital Divide in Education
The haves and have nots
Accreditations requirements

The Internet and Students Expe
Upping the ante and expe
of success

LTP
CD-ROM
On Line Web
LTP
LTP
LTP
( ) 50

24



LTP

k.I,l-’.AI{NIN(i TECHNOLOGY PARTNERS

90%

LTP

LTP

A cross functional team with more than five decades of
combined experience building and growing online
programs

Technology behind the scenes

Focus is on enrollment, retention and completion

A custom solulion that will fit your needs

An integrated system that gives you all you need i
place

LTP

LTP

LTP
LTP IT

LTP

LTP 80%



Extention

LEARNING TECHNOLOGY PARTNERS

Small to mid-size private schools, colleges, and
universities that are in transition, or just needing lo
automate and improve their services

Schools already have eLearning programs, plan to
expand their on-campus programs into online
education to offer blended learning environments, or
plan to offer their education exclusively via the
Internet

Schools that don’t want the hassles of integrating and
managing multiple technologies themselves, but v
their focus to remain on the educatiay

Schools that are worried aba
5

up with technology changes &
Programs grow

LTP

LEARNING TECHNOLOGY PARTNERS

A suite of on-demand solutions:

sFully integrated, tested, proven, and accessible from one
easy to use interface

*The ability to unify several departments under one branded
and customizable turn-key solution

*The flexibility to choose any combination of our solutions
that best meets your institution’s needs

*The ability to add technologies as your institution grows
or as your needs change

All our technology is built to allow the addition
of resources with no interruption fORESEEss




LTP

kll.l’..ﬁl{NlNLi TECHNOLOGY PARTNERS

LTP FRAMEWORK

Users

LTP Security
ON-DEMAND APPLICATIONS

ACADEMIC ADMINIETRATIVE PLRSONAL COMMUNICA TIDNS

Tesammwodk
Envraibimienl
Papmients
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Fisim] Back

Instrpchor-led
Admilssion

Agsassianls
FasC et
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[l ussloies
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Suppoit Services
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NETWORKS & HARDWARE 24x7 MONITORING
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MS Office

24

23

Reliability

Affordability
Scalability

LTP






LPT ASP

A%
L LEARNING TECHNOLOGY PARTNERS

'he Value of LTP as an ASP

Economical access to affordable world-class technologies
on-demand and at a set monthly price

Pay as you grow, with a small setup up-front charges
Get your program up and running quickly and easily

Mo worries about reliability or scalability, or incurring
costs for capital and technological equipment

No limit on student enrollment - we are experts i

growing programs and adapting oug
accordingly

A%
L LEARNING TECHNOLOGY PARTNERS

There is no need to purchase, install and support off-the-
shelf or open source software. When hosted by LTP,
schools access their digital campus via the Internet, on
demand, with nothing required for access but a web
browser

LTP’s Product Suite:

* Provides fast, predictable, and affordable access

* Empowers schools to move at the speed of business
with the flexibility to change, before the competition

s Fnsures reliable, affordable and scalable IT resoug
and infrastructure

s Enables schools o aclivale and @
applications as needed '
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(CODE: Centre for Online and Distance Education) Burnaby

(Continuing Studies)

® Centre for Online and Distance Education
® Centre for integrated and Credit Studies
® Centre for Community and professional Programs

(Associate Director Dr. Yvonne Tabin)
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1975 3
Student Services Division
Instructional Design and Course Production

Division IT
3 3
( ) 4000-4500 3
14500 12.5%
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e-Learning
e-Learning
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150 90
degree,
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e-Learning
4.3
33 4,5

Web



4.4

A~ 0 000

4)

Web
)

2
(

e-Learning

Web



e-Learing

4.5

3

WebCT/FirstClass
CDROM

Open University



Open University
Open University
(free entry, free exit)

4.6

e-Learning
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E-Learn Association for the Advancement of Computer in Education AACE
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David Porter Executive Director,BCcampus,Canada

Jonathon Levy Monitor,Group,USA
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Web

E-Learn

Teachers’ Needs of an Online Learning Community Assisting Professional
Development

I-Chun  Tsai University of Missouri,USA

observational skills training online learning
community 2004

Group I:DESE Department of Elementary and Secondary Education

observational skills training DESE

Group I1I:

Group I1I: 6

observational skills

online learning community observational skills training
3
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B Online
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[ ]
[ ]
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Online
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Learning Community

Findings-Observational Skills Training Model

L4
=Special ed teachers
-Creneral teachers
-Experts (HEfscholar)
-DESE Trainers
-Technical assistance

~Professionall E,_xpert asgistance Rules Co g
Interaction: = LI
Experts w.s. teachers & Expert groups
-DESE trainers

Teachers w.s. teachers
-Training requirernent
~Techrical support
~Teachers” tirme
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*¥ideo Clipsf real cases

-Handout

-Chservation Skills CDis

-Lecture

-Online Learning Cororonity
Tool

Subject
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v

-Practice observational results
*Chzervation skills & Knowledge
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Findings-Observational Skills Online Learning Community
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3. Results and Discussion

e Barrier 1: Lack of Money

Summary of Costs Associated with Hardware, Software, Peripherals,
and Technology Professional Development

| |  TypeofCosts | US | JPN |

1 | The ratio of students to instructional
computers with Internet connection

A computer in a classroom for a teacher
A computer in a classroom for students _

Educational Software 1

Peripherals LCD

Projector
N 228
6 |# of computer labs and total # of computers | 5/11 |
7 [Mandatory techndioay workshopin 2004 | | o |

Barrierl Lack of Money

3. Results and Discussion

Barrier 2. |Lack of Technology Knewledge or
o Expertise

Summary of Responsibilities of the Person
who was Responsible for Technology

. Type of Responsibility
i

Advise teachers how to integrate

technology into classrooms

2|Provide workshops on technology literacy
and technology integration into
classrooms

Barrier2 Lack of Technology Knowledge or Expertise



3. Results and Discussion

. Barrier 3 Lack of Administrative Leadership
able 3

Implementation of Technology for Instructional and
Administrative Purpose Assigned by the Principle

| | Typeofimplementation | US | JPN |

1 | Teachers’ e-mail accounts, which must be used
internally and externally

Teachers’ space on the server to publish websites _-

Teachers’ personal storage space on the server

Teachers’ daily use of computers for attendance
purposes and for submitting grade and progress
reports

Technology plan

E Technolegy standards for teachers _-

Barrier3:Lack of Administrative Leadership

5.3

E-Learn
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IT R&D

IT R&D 1998 IST

APPLIED IST RESEARCH ADDRESSING MAJOR SOCIETAL AND ECONOMIC
CHALLENGES

® Towards a global dependability and security framework
® ICT research for innovative Government

® ICT for Networked Businesses

® ceSafety - Co-operative Systems for Road Transport

® Integrated biomedical information for better health
® Technology-enhanced Learning

® Access to and preservation of cultural and scientific

resources
® Advanced Grid Technologies, Systems and Services
® ICT for Environmental Risk Management

® celnclusion

® Strengthening the Integration of the ICT research effort in

an Enlarged Europe
® Collaborative Working Environments
® Ambient Assisted Living (AAL) for the Ageing Society (Call 6)
COMMUNICATION, COMPUTING AND SOFTWARE TECHNOLOGIES
® Broadband for All

® \Mobile and Wireless Systems and Platforms Beyond 3G

1



® Networked Audio Visual Systems and Home Platforms
® Software and Services
® Embedded Systems

® Research networking testbeds

COMPONENTS AND MICROSYSTEMS

® Nanoelectronics
® Micro/nano based sub-systems
® Technologies and devices for micro/nano-scale integration

® Photonic components

KNOWLEDGE AND INTERFACE TECHNOLOGIES

ICT

® Multimodal Interfaces

® Semantic-based Knowledge and Content Systems

® Cognitive Systems

® Advanced Robotics (Call 6)

® Search Engines for Audio-Visual Content (Call 6)

Technology-enhanced Learning

54
° LeActiveMath  i-clLass
[
ELeGI
o i-cLass  CONNECT
() PROLEARN
() TELCERT UNFOLD

12



40

KALEIDOSCOPE

3
Learning & Knowledge
v
v KM LMS
v Knowledge Infrastructure

for the communication of practices. (COPS)
Learning & Cognition
v
v

v

Learning & Collaboration

v

v

Collaborative Working Environments

Semantic-based Knowledge and Content Systems

112

13



IST TelLearn

SEES Service Elicitation and Exploitation Scenarios

SEES Demonstrators

SEES  Demonstrators

14



® SEES
v"Informal Learning

Alphabetisation for Durable Development

Learning and Training of Researchers in Organic
Chemistry

e-Qualification by Open Universities

v" Formal Learning

Masters in ICT with remote teaching and tutoring
activities

Physics course in the Open University
® Demonstrators
v" Virtual Scientific Experiments for University courses
v Learning services for Accountancy and Business Finance

v" Learning services for Mechanical Engineering

S|ISPON [eanoepid
‘saiday abpajmoudy

GRID Technologies

gn and Implementation of Ser

S 6\‘\27/ Oriented infrastructure
QOU Oy,
AN
t"oo Pedagogical and Usability

I Evaluation

The Learning GRID Infrastructure
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e-Learning

Extensibility and
flexibility ® Didactic transposition

® Knowledge representation
® Context-based learning

® personalised learning

® Situated
. ° ienti
Implication of the p Experiential
student ® Active

® Collaborative

® personalised learning

16



Knowledge
about adomainT>

Expert Knowlege . Knowledge
formalization Model (KM)

-

i — . Knowledge
N :  Model (KM o
B F wodei(a) b

Elidinglof : Didactic Model
contextbased |a—:

ontologies : oM

Knowledge
about a contextt>

Expert

Context A

Generic
Contextualised

Ontology

Is Individual
Learning?

Teacher

¢ Didactic Model
(OM) & Building of
: personalised
“.al StudentModel : | Ontologies

: (SM) .
Specific y y
Personalised Automatic
Ontology building of Unit
of learning
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ECM

to

Personal
knowledge
of student

Implication

Sludentv\

knowledge i

Knowledge
about the course,

be created

Teacher

Delivery of a
sequence of LOs

18

4 |Retrieval of target

of learning(TL)

&

Set of elementary
concepts with
metadata for TL

3

Retrieval and
organization of

propaedeutic

concepts

3

Sequencing of
elementary concepts

with metadata(ECM)

-

Execution of
algorithm for
choosing LOs |

associated to
ECM

-

Unit of learning
(Sequence of LOg

Automatic building of
Unit of learning




e-Learning

Application
Layer
Learning Services
E-Learning ourse Managemen
Layer
Knowledge Management Services
Discovery&
VLC Services | Semantic
Annotation
Services
Grid Layer —=-————==—=—=———-——————————-

Core Services

Prof System-Oriented Architecture
Marcus 1 ] System =
E‘;.'?;?«f Client Protocol Server . admin. c’
1-?6—_\5,’! [
"5 B, : P 8
&T‘% J hest.domain | ) _:ﬁi‘b
NO service ubiquity
Prof. Service-Oriented Architecture using Web Services
Marcus HTTP ws
A Web Protocol HTTP | Protocols Web
l_ : browser [P server [P service
q j; URLY URI
.
A/
NO service state service ubiquity
Prof Service-Oriented Architecture using GRID Services
Marcus HTTP [ |
£ e, Web Protocol HTTP OGSA ' GRl‘D ' GRID
»K; _ service 14| service
=% browser s f
A GSH Imstance‘ factory
,j}*{s I ————— ‘

service state + service ubiquity
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Information Services
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Resource Management
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Execution Management

Self Management



Learning in Digital Age

Cognition and Exploratory

cognit- 839(+5.9%) 792
knowledge 1128(+22.4%) 921
Concept map- 145(+178.8%) 52

community 237(+68.1%) 141
collabo- 371(-3.9%) 386
adaptive 228(+98.3%) 115
personalize 27(+28.6%) 21

individual 337(+23.0%) 274

21




LEA Local Education
Authority

excellence in cities
Programme
2000

excellence in cities Programme 4
[

ICT 3

City Learning Center

>
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PC

PC

Cyber Cafe Digital Media Room

B

7WallPC

Formal Teaching Room
-

First Floor
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PC LAN

Robotics Room Ch|II out Room
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Learning 1998

for Learning
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e-Framework

Application Services

Activity Author

Supports the process of creating learning activities.

Activity Supports the management of learning activities.

Management

Assessment Supports the delivery and scoring of assessments.

Competency Supports the management of competency frameworks, and
the mapping of units of learning, assessments, and activities
against specific competencies and competency definitions.

Course Supports management of courses, modules and other units

Management of learning.

Course Validation

Supports the lifecycle of course proposal, approval,
certification and validation.

Curriculum

Supports curriculum development and access to curriculum
structures and properties.

e-Portfolio Supports the management of artifacts created by learners,
such as essays and projects, and evidence records such as
formal transcripts of achievements.

Grading Supports the submission of grades against courses, modules,

and other units of learning.

Learning Flow

Supports the management and use of complex learning

scenarios.

Marking Provides automated marking (assessment) services. It could
also support a drop-box method for traditional
artifact-based assessment.

Personal Supports the management of a learner's personal

Development

development plans and personal development records.

Quality Assurance

Supports the recording and retrieval of quality assurance
statements, such as second marking of assessments and
approval of content for use in courses. Although some of
these services have names in common with existing
specifications, these service descriptions may have
significantly larger scope.

Reporting

Provides standardized institutional (performance) data to
outside agencies.

Resource List

Supports the creation, access to, and management of
reading lists and other lists of resources.

Sequencing

A sequencing service provides support for the use of




sequenced learning objects, primarily of use within
LMS/VLEs and similar environments for the delivery of
complex learning experiences.

Tracking

Supports recording and retrieval of performance
information; typically this is as a result of students
undertaking learning activities or interacting with
materials.

Common Services

Alert

Allows dissemination of news, updates, and announcements.

Archiving

Supports the long-term preservation (and managed
destruction, if appropriate) of materials.

Authentication

Allows the identity of agents to be established.

Authorization

Allows the rights and permissions of agents to be
established and supports the management of access to
resources

AV conferencing

One of the collaborative services; includes functions like
audio and videoconferencing.

Calendaring

Supports the sharing of calendars, such as personal
calendars and course timetables.

Chat Manages one on one messaging as well as multi-user chat.

Content Supports the storage, publishing, retrieval, description, and

Management organization of information resources, including their
lifecycle management.

Context Supports accessing information about the nature of the
activity a user is currently engaging in, such as the module
or activity that a student is accessing within a learning
system, in relation to information about the user such as
role, subject expertise etc. Also supports registering and
deregistering of context by applications.

Digital Rights Supports the allocation and application of rights policies

Management against resources, consuming data in a digital rights

(DRM) expression language (DREL) to determine access. Typically,
DRM works in conjunction with Authorization services, and
is generally intended to be called by Authorization
implementations as the result of a request to use a resource.

E-mail Supports email management.

management




Federated Search

Supports the processing of searches that target multiple
types of repository, such as a combined search using SRW,
XQuery and Z39.50 protocols against repositories
supporting a range of different metadata formats the results
from which are then aggregated for presentation to the
consumer. Contrast with Search service, which is aimed at
supporting searches using an agreed Query Grammar over a
single repository.

Filing

Supports access to remote storage facilities, such as a SAN
or central RAID, for storage and retrieval of arbitrary data
sets. For long-term preservation of materials, an Archiving

service should be used instead.

Format Conversion

Supports transformation of information from one format to
another, for example, from IMS Content Packaging to
METS.

Forum Supports the use of asynchronous collaborative messaging,
as offered by Web forums and message boards.

Group Supports access to information about groups, including
courses, modules, activities, seminar groups, teams, and
departments.

Harvesting Supports harvesting copies of some or all metadata and/or
resources.

Identifier Supports the creation, registering and deregistering of
identifiers for objects.

Logging Supports generic logging service for applications.

Mapping Supports cross-mapping of values in different namespaces,
such as crosswalks between metadata schema.

Member Supports the management of membership of persons in
groups, such as student enrolment on modules.

Messaging Allows broadcast of messages to users and groups using
appropriate communication technology.

Metadata Supports the management of metadata for objects, including

Management creation, validation and retrieval.

Metadata Schema
Registry

Supports the registration of metadata schemas, including
obtaining definitions of elements.

Packaging

Supports the assembly of packages of information resources
by aggregation and disaggregating, their preparation for
transport and delivery, and the ingestion and disassembly




of those packages.

Person

Provides a means to manage basic information about people,
such as names, contact information, and perhaps some types
of demographic and system management information, such
as would typically be stored in a directory.

Presence

Provides information about a user's on-line status, much
like a chat application.

Rating /
Annotation

Provides support for the creation, management and use of
secondary metadata (user ratings and text annotations).

Resolver

Provides services based on the use of identifiers or other
metadata and knowledge of the current locations for items
including redirection to digital repositories, document
delivery services, redirection to online bookshops, to local
library services, and other discovery activities

Role

Supports the management of role types, whether for access
management (security roles) or organizational management
(job roles) purposes.

Rules

Supports access to, creation, and management of rules and
policies, such as may be used within access management or
workflow processing. Rules may be machine readable or
human readable.

Scheduling

Supports the management of allocation of resources against
time, such as rooms, people and equipment.

Search

Supports the finding of information resources including
learning objects, assets, e-reserves, learning opportunities,
funding sources and so on. Search will typically target a
single query grammar (such as SRW for library resources)
although a Search service can support multiple search types
that can be selected from by consumers. For searches that
aggregate results from across multiple types of search, a
Federated Search service should be used instead.

Service Registry

Supports discovery of available services.

Terminology

Provides automated, machine-readable mappings between
terms, either within a particular thesaurus or across
multiple thesauri or classification schemes.

User Preferences

Provides machine-readable information about users'

personal preferences.

Whiteboard

Supports the use of collaborative tools that focus on shared




editing and idea sharing, such as electronic whiteboards.

Workflow

Supports generic workflow management.
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