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e-Framework Service Usage Model Name

Provide a simple, informative name for the Service Usage Model (SUM).

· Name: VET Learning Object Repository Network

· Alternative Names: None
Version

· v1.0
Version History

	Version 
	Date
	Author
	Description
	Organization / Project

	0.1
	17/05/07
	Owen ONeill, Lyle Winton
	Initial Draft
	E-standards for Training project

	0.2
	22/05/07
	Owen ONeill
	Incorporated  e-framework feedback
	E-standards for Training project

	0.3
	24/05/07
	Owen ONeill
	Incorporated LORN project management feedback
	E-standards for Training project

	1.0
	09/07/07
	Owen ONeill
	Minor updates and migration to new template
	E-standards for Training project


Rationale


This Service Usage Model (SUM) documents the Australian Vocational Education and Training (VET) system’s Learning Object Repository Network (LORN). LORN was developed by the Australian national training system’s e-learning strategy, the Australian Flexible Learning Framework (Framework). The network was developed to enable learning resources to be shared and reused across the Australian training system. All learning objects available through LORN conform to an agreed set of technical standards to promote interoperability.
Classification

	To be provided by the submitter:

	SUM Type
	[x] Domain
	[ ] CORE (a commonly recurring SUM; designation requires e-Framework Integrity Group approval)

	Domain(s)
	[x] Learning &
    Teaching
	[ ] Research
[ ] Libraries
	[ ] Administration
[ ] IT Services
	[ ] Common

	Maturity
	[x] Immature
	[ ] Mature
	
	

	Purpose(s)
	[ ] Exemplar
	[ ] Application
	[x] Modelling
	[ ] Toolkit

	XOR (exclusive “or”)
	[ ] Service Genres
	[x] Service Expressions
	

	Development Status
	[x] Proposed
	[ ] Developmental
	[ ] Prototype
	[ ] Production

	Deployment Scale
	[x] Isolated
	[ ] Ubiquitous
	
	

	State Behaviour
	[ ] Stateful
	[ ] Stateless
	
	

	Transactional Behaviour
	[ ] Transactional
     and ACID
	[ ] Transactional
     but Non ACID
	[ ] Non-Transactional

	Batch Behaviour(s)
	[ ] Individual
	[ ] Batch
	
	

	Time-Constraint Behaviour
	[ ] Hard Real Time
	[ ] Soft Real Time
	[ ] None
	

	Service End Point
	[ ] Provider
	[ ] Requestor
	[ ] Transcoder (both requests 
     and provides)

	Authentication/
Authorization Dependency
	[ ] Auth-Dependent
	[ ] Auth-Independent
	

	Protocol Binding(s) (only applies to service expression-based SUMs)
	[ ] Web Service
[ ] SOAP
	[ ] REST
[ ] HTTP
	[ ]Other 
	

	To be determined by the e-Framework:

	Status
	[ ] Approved
	[ ] Placeholder
[ ] Unapproved
	[ ] Superseded
[ ] Withdrawn
	

	Confidence Level
	[ ] High 
	[ ] Medium
	[ ] Low
	


Notation [optional]

Terms

VET – Vocational Education and Training

CAP – Consumer Access Provider

FSP – Federated Search Provider

RSP – Repository Service Provider

Refer to the glossary for term definitions.

Description

This SUM documents LORN (Learning Object Repository Network). LORN is a network of Australian Vocational Education and Training (VET) sector repositories which contain learning objects (e-learning content). All learning objects are required to conform to an agreed set of standards including IMS Content Packaging, the VET system’s metadata application profile (Vetadata) and optionally SCORM 1.2.

LORN website
For more information on LORN, please refer to the LORN website:

http://lorn.flexiblelearning.net.au 
Business Process Modelling

New repository service provider (RSP)
· Initial contact is made showing an intention to join LORN

· The RSP demonstrates standards compliance with the Vetadata metadata application profile, the IMS Content Packaging specification, the SCORM 1.2 specification (optional) and OAI-PMH requirements. 

· The RSP notifies the FSP whether it will use static or full OAI harvesting
· The RSP makes its harvestable metadata records available to the FSP for harvesting using OAI.

New CAP

· The LORN management team receives an initial request to become a CAP 

· The LORN management team instructs the FSP to give the approved CAP access to harvested records

Harvest

· The FSP SHALL harvest records from all RSPs at a regular pre-determined time. 

· The FSP is REQUIRED to support full OAI-PMH harvesting or static OAI-PMH harvesting (see harvesting functions for further detail).

Search

· CAPs are REQUIRED to provide a search interface to end users. The CAP MAY determine which metadata fields and repositories will be searched or selectable by the end user. It is RECOMMENDED that both simple and advanced search options are implemented (see search functions for further detail).

Access

· Content is provided to end-users as an IMS Content Package or a SCORM package for download and ingest into a Learning Management System or similar

· Content SHOULD be able to be previewed by end-users directly from the search results

SUM Diagram
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Usage Scenarios [optional]
Possible usage scenarios for LORN include:

· A VET teacher wishes to find learning resources for a new course being developed. The teacher searches across LORN through her institute’s CAP which is integrated into the Learning Management System (LMS).

· A state jurisdiction develops some learning objects and wishes to make them available to the national training system. The learning objects are added to the LORN network via the state repository 

· A new repository wishes to join LORN and is required to conform to the agreed packaging, harvesting and metadata standards.
Applicability [optional]
This SUM can be used by the LORN community primarily for:

· Supporting new repositories to enter the network

· Assisting in the design and incorporation of new services and functionality to the network

Additionally, the SUM may be of interest to others in the e-framework community who are considering the development of a network of repositories, or to enable mapping and comparison with existing repository networks.

Functionality

New repository functions
· The FSP includes new RSP in scheduled harvest

Harvest functions
· There are two options available to repositories for enabling their metadata records to be harvested:

Harvest of full metadata 

· The FSP initiates the harvest of Metadata records from each repository at an agreed time and time-interval

· The RSP gives the FSP access to metadata records. RSPs implements agreed functionality allowing the FSP to harvest records.
Harvest of static metadata

· The FSP initiates the harvest of Metadata records from each repository at an agreed time and time-interval

· The RSP periodically generates a single file which conforms to an agreed format and contains all of the metadata records in the repository.

Digital rights expression functions

· [Place holder for planned future functionality]

E-commerce functions

·  [Place holder for planned future functionality]

Search functions

· The FSP has established a search API which enables the use of search parameters which search against specific metadata elements and repositories in the network. This allows three options; 

· Searching against metadata elements and repositories pre-determined by the search interface designer (“simple search”)

· Enabling the end-user to determine metadata elements and repositories to search against (“advanced search”) 

· A combination of pre-determined and user-determined metadata elements and repositories (“advanced search”)
Access
· Preview: enables the end-user to preview the object in their browser.

· Download: allows the end-user to download the complete learning object as a zip (archive) file.  
Authentication and authorisation
· [Place holder for planned future functionality]

Structure & Organisation

LORN is a network of state and territory-based learning object repositories in the Australian VET system. Harvesting and federated search functions are run centrally for all repositories. Member repositories are required to conform to the data formats agreed by the LORN members. 

Overview of LORN
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Operationally, LORN is made up of a number of services:

LORN OAI-PMH Full service (based on the harvest genre)
This service allows the FSP to connect to the RSP’s OAI-API and make requests for metadata records. RSPs provide support for the full OAI API by implementing OAI verbs (functions) that can be used by the FSP. This service is the preferred harvest method as it is scalable.
LORN OAI-PMH Static service (based on the harvest genre)

The Static OAI static service requires an RSP to export all havestable metadata records into a single XML file and to make this file available to the FSP via a URL. The XML file should be conformant to the OAI XML file format and contain the following elements:

· IdentifyList

· MetadataFormats

· ListRecords

http://www.openarchives.org/OAI/2.0/guidelines-static-repository.htm http://www.openarchives.org/OAI/2.0/static-repository.xsd 

LORN search service (based on the search service genre)
The search service is run by the FSP. A CAP is able to customise the search function by passing parameters via an HTML form to specify the metadata elements and repositories to be searched.

LORN preview service (based on the render service genre)
The LORN preview service is implemented by RSPs, who are required to provide a preview option for each learning object. The preview option may require the use of a content package/SCORM object viewer to enable the user to preview the learning object.

LORN download service (based on the obtain service genre)
Each RSP allows the user to download a selected learning object as a zip archive file.

Applicable Standards [recommended]
SCORM

Digital objects in LORN MAY be conformant to the SCORM 1.2 specification  

http://www.adlnet.gov/scorm/history/Scorm12 
IMS Content Packaging specification

Each digital object SHOULD be packaged with the IMS Content Packaging specification.

http://e-standards.flexiblelearning.net.au/topics/packaging.htm 
Metadata

Learning object metadata MUST conform to the Vetadata application profile. Two versions of Vetadata are available:

· Vetadata for SCORM conformant learning objects 

· Vetadata for all other learning objects 

http://e-standards.flexiblelearning.net.au/vetadata 
Static OAI-PMH Harvest

An XML file conformant to the static OAI XML schema definition file is REQUIRED. The following elements MUST be provided:

· IdentifyList

· MetadataFormats

· ListRecords
http://www.openarchives.org/OAI/2.0/guidelines-static-repository.htm
http://www.openarchives.org/OAI/2.0/static-repository.xsd 

Full OAI-PMH Harvest

All OAI verbs MUST be supported for full OAI-PHM harvesting:

· Identify

· ListSets

· ListMetadataFormats

· ListIdentifiers

· ListRecords

· GetRecord

http://www.openarchives.org/OAI/openarchivesprotocol.html
Design Decisions & Tradeoffs [optional]
Static versus Full OAI Harvesting

To lower the barriers of entry into LORN, repositories are able to opt for the OAI static harvest approach. This is a simpler option, as all records are provided in a single XML file. However, this option is only suitable for small repositories and is not very scalable as every metadata record needs to be included in the XML harvest file.  

Search mechanism

Currently, all searches across LORN are done centrally by the FSP search engine. It is expected that search APIs will be available in the future so that other search engines can use the harvested records.

CAP functionality

Currently a CAP is only able to use the central search mechanism. When the search functionality is expanded to allow other search engines to use the harvested metadata records, CAPs will be able to use their own search engines and configurations.

Implementation Guidance & Dependencies [optional]
Metadata conformance information

Metadata records provided by RSPs MUST be stored in XML and conform to one of two available Vetadata XML schema definition (XSD) files; one for SCORM objects and one for all other objects. RSPs are RECOMMENDED to implement only one version per repository in consultation with the LORN project management team. Information on metadata conformance is available at: http://e-standards.flexiblelearning.net.au/vetadata 
Content packaging information

Learning objects MUST be packaged using the IMS Content Packaging specification and be conformant with the XML schema file referenced in the imsmanifest.xml file contained within the package. If the content is SCORM compliant, it MUST be able to run in the SCORM 1.2 Conformance Test Suite without error. More information is available at: http://e-standards.flexiblelearning.net.au/topics/packaging.htm 
Known Uses [optional]
LORN is used by e-learning practitioners to discover learning resources for teaching and learning. The LORN search interface may be incorporated into a Learning Management System (LMS) to provide a convenient interface to users.
Data Sources Used

Repository list
A list of member repositories in LORN. This list is maintained centrally. 
Metadata records

Each metadata record harvested in LORN is associated with exactly one learning object. The learning object’s metadata record conforms to the requirements of the Vetadata application profile.
Harvested metadata records

Metadata records are harvested and stored centrally in LORN.
Learning objects

Learning objects are atomic digital resources for teaching and learning. Technically, a learning object is packaged using the IMS Content Packaging specification with metadata associated with it. 
Related SUMs [optional]
Repository Federation SUM

Although the LORN SUM is not directly based on the Repository Federation SUM, this SUM provides a valuable tool for comparison. 

Services Used

· Harvest service genre

· Search service genre

· Render service genre

· Obtain service genre
CORE SUMs Used [recommended]
This SUM is not currently based on any published Commonly Recurring (CORE) SUMs. It is expected that this situation will change as more SUMs are added to the e-framework and as LORN evolves to incorporate more services
References

· http://e-standards.flexiblelearning.net.au/
· http://lorn.flexiblelearning.net.au/ 
Glossary [optional]
VET – The national Vocational Education and Training system in Australia
CAP – Consumer Access Provider. Provides an access point for a user to search LORN.
FSP – The Federated Search Provider harvests metadata from repositories and provides responses to search queries from a CAP.
RSP – Repository Service Provider.
SCORM – SCORM (Sharable Content Object Reference Model) is a set of specifications to improve interoperability and reuse of digital learning resources.
OAI-PMH – Open Archives Initiative Protocol for Metadata Harvesting is a protocol for harvesting metadata.
IMS Content Package – IMS CP (Content Package) is a specification for packaging content used in LORN for packaging learning objects
IEEE LOM – IEEE Learning Object Metadata is a metadata standard for describing learning resources.
 SHAPE  \* MERGEFORMAT 



This SUM is licensed under:

Creative Commons Attribution-NonCommercial-ShareAlike 2.5 licence
http://creativecommons.org/licenses/by-nc-sa/2.5/au/
Submitting the Service Usage Model Description 

For additional guidance in preparing the Service Usage Model description, refer to Guidelines for Submitting a Service Usage Model to the e-Framework
 and the technical definitions of the Service Usage Model Description Elements.
 For further assistance, contact the e-Framework editor at: editor@e-framework.org

Prior to submitting the description, please read the e-Framework Intellectual Property Rights statement.
 Also add your information to the copyright statements in the footer of this template. 

By submitting this document, you agree to contribute this document under the Creative Commons Attribution-NonCommercial-ShareAlike 2.5
 licence. 

When you have completed the Service Usage Model description, go to the Submit SUMs
 page at 
www.e-framework.org. Click on “Upload your submission” and follow the directions.

�  See definitions of the Service Usage Model Classification Scheme categories and their allowable choices at:�   � HYPERLINK "http://www.e-framework.org/Services/ServiceClassificationScheme/ClassificationSchemeForSUMs/tabid/817/Default.aspx" ��http://www.e-framework.org/Services/ServiceClassificationScheme/ClassificationSchemeForSUMs/tabid/817/Default.aspx�


� Guidance for using this template:  � HYPERLINK "http://www.e-framework.org/SUMs/SubmitSUMs/tabid/715/Default.aspx" ��http://www.e-framework.org/SUMs/SubmitSUMs/tabid/715/Default.aspx�


� Service Usage Model Element Definitions:  �HYPERLINK "http://www.e-framework.org/Services/SUMs/SUMElements/tabid/745/Default.aspx"��http://www.e-framework.org/Services/SUM/SUMElements/tabid/745/Default.aspx�


� Intellectual Property Rights Statement:  � HYPERLINK "http://www.e-framework.org/About/Policies/tabid/611/Default.aspx" ��http://www.e-framework.org/About/Policies/tabid/611/Default.aspx�


� Creative Commons:  � HYPERLINK "http://creativecommons.org/licenses/by-nc-sa/2.5/au/" ��http://creativecommons.org/licenses/by-nc-sa/2.5/au/�


� Submit Service Usage Model template:  � HYPERLINK "http://www.e-framework.org/SUMs/SubmitSUMs/tabid/715/Default.aspx" ��http://www.e-framework.org/SUMs/SubmitSUMs/tabid/715/Default.aspx�
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