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1 Purpose

This document outlines the information model and business rules and processes for the use of persistent identifiers in the management of VET e-learning resources. It is intended to be implemented in LORN.
2 Scope

This document provides information to support the management of e-learning resources in LORN and the wider VET sector including:

· An agreed vocabulary for describing relationships between digital resources

· Agreed business processes for managing digital resources

The term “resource” is used in this document to represent LORN learning objects in the first instance, but could be applied more widely in jurisdictions as required.

3 Information model for VET resources

The model in Figure 1 outlines the possible types of things that could be identified through identifiers. The business rules outlined in subsequent sections identify how resources should be identified, what sort of resource relationships should be recorded and the persistence of the identifiers.
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Figure 1:  The VET resource information model
Resource relationships are described using two vocabularies, as defined in Appendix 1. 

4 Business processes for managing resources

Figure 2 shows the typical activities that apply to the lifecycle of VET e-learning resources. It specifies when a Persistent Identifier (PID) for the resource is required or optional 
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Figure 2. Business processes state diagram

The following sections provide details on the business rules and processes that define each of the activities described in Figure 2.
4.1 Create 

Definition: A resource is created when an item with stand-alone integrity is generated. 

Create business rules

· The resource may be optionally stored in a repository

· The resource may optionally be allocated a persistent identifier. 

4.2 Publish 

Definition: A resource is published when it’s metadata record is harvested by LORN and it is available for download from a repository.

Publish business rules
· The first draft of a resource should be v0.1 and the minor number should be incremented v0.2, v0.3 with each subsequent draft version.

· The first final and published version of a resource should be v1.0

· Each published resource must be allocated a persistent identifier. If the resource already has a persistent identifier, it must be updated to reflect the published location of the resource. 

· If the work being published is related to any other resource in LORN, this relationship should be recorded before the resource is published.

Publish business process
· The resource is added (published or created) to a LORN repository with required metadata 

· A persistent identifier is allocated to the resource if one does not already exist

· If applicable, relationship information about the resource is recorded (see Appendix 1).

· The resource is flagged as available for harvest

· LORN harvests the metadata record and the object is made available.

4.3 Maintain

Definition: Maintenance includes revising, moving or otherwise updating the resource. The updated version of the resource must replace the previous version and must keep the same persistent identifier. 

Maintain business rules

· If a minor change is made, the revision number should be incremented from v1.0 to v1.1 and so on

· If a major change is made, the revision number should be incremented from v1.0 to v2.0 and so on

Maintain business process
· Each published revision must retain the persistent identifier of the original resource

· A revision must supersede all previous versions (if there is a requirement to have access to more than one version of a resource then the new version would be a derivative and would need to follow the Derive business process).

· The resource may be made temporarily unavailable in the repository during the maintenance process. If the resource is made unavailable, the resource’s persistent identifier must resolve to an information page which advises the user of the maintenance work being undertaken.  

· The version number must be recorded in the digital object’s metadata record. The metadata resource should be updated to reflect any changes made.

· The publish business process is triggered for the revised resource.

4.4 Derive

Definition: A derivation is a resource with standalone integrity that is derived from, based upon or incorporates an existing resource.
Derive business rules

· The metadata record of the derived resource must be revised to reflect the changes made to the resource

· Each derivation must be allocated a new persistent identifier

· The relationship between the original and derived resources must be recorded

Derive business process

· The resource is customised and the metadata record is updated to reflect the corresponding changes

· The relationship between the two resources is recorded 

· The publish business process is triggered for the derived resource

· The creation of a derivative may trigger the archive business process for the original resource

4.5 Copy/duplicate

Definition: A duplicate is an exact copy of a resource where the content, version and format of the resource are identical, but the physical or virtual location is different.
Copy/duplicate business rules

· Each duplicate must be allocated a new persistent identifier

· The metadata record of the duplicate resource must be updated to reflect the new identifier 

· The relationship between the original and derived resources must be recorded

Copy/duplicate business processes

· The resource is copied, the PID updated and the metadata record updated to reflect the corresponding changes

· The relationship between the two resources is recorded 

· The Publish business process is triggered for the duplicate resource
4.6 Format

Definition: The technical and/or physical form of a specific resource or version of a resource. The same intellectual resource may exist in more than one format i.e. html and PDF.
Format business rules

· Each format (including hard copies) must be allocated its own persistent identifier

· The metadata record of the derived resource must be updated to reflect the different format of the resource and the new identifier 

· The relationship between the original and derived resources must be recorded

Format business processes

· The resource is created (if the metadata record of the original format is used, it must be updated with the PID,  technical format and if applicable the physical medium)

· The relationship between the two resources is recorded 

· The publish business process is triggered for the format resource
4.7 Archive

Definition: A resource is considered archived when it is no longer available through LORN and is no longer actively available to users.
Archive business rules

· When a resource is archived, the resource’s persistent identifier must be redirected to refer to an information page which contains information about the object including a brief description of what it was, and optionally what other resource/s it was replaced with or otherwise related to. 

Archive business processes
· An archive information page is created and published for the resource. 

· The persistent identifier of the resource is redirected to the archive information page  

· The resource is made unavailable in the repository

· The relationships recorded about the archived resource are optionally updated.

5 Document History

	Revision
	Notes
	Release Date

	0.1
	Initial draft 
	7 December 2009

	0.7.9
	Second draft 
	27 July 2010


Appendix 1: Defined Resource Relationships

Table 1: LORN relationships (specified manually)
	Name
	Definition
	Related business processes

	Replaces
	The described resource supplants, displaces, or supersedes the referenced resource.
	Derive

	Is Part Of
	The described resource is a physical or logical part of the referenced resource.
	Publish or Derive (where the resource forms part of an aggregate)

	Has Part


	The described resource includes the referenced resource either physically or logically.
	Publish or Derive (where an aggregate contains other resources)

	IsFormatOf
	The described resource is the same intellectual content of the referenced resource, but presented in another format.
	Format

	isBasedOn


	The resource being described is derived from or based upon the resource being pointed to by this Relation element.
	Derive

	isCopyOf
	The resource is an exact copy of another resource, stored in a different location
	Copy/duplicate


Note: relationship information will be stored centrally, so for each definition above, it will be possible to determine the bidirectional relationship of two or more learning objects as per Table 2. 
Table 2: LORN relationships (Automatically generated)
	Name
	Definition
	Related business processes

	Is Replaced By
	The described resource is supplanted, displaced, or superseded by the referenced resource.
	Derive

	Has Part


	The described resource includes the referenced resource either physically or logically.
	Publish or Derive (where an aggregate contains other resources)

	Is Part Of
	The described resource is a physical or logical part of the referenced resource.
	Publish or Derive (where the resource forms part of an aggregate)

	hasFormat


	The described resource has one or more alternative formats of the same intellectual content available.
	Format

	isBasisFor
	A derivative resource exists for the resource being described.
	Derive

	HasCopy
	The resource has been used as the source for an exact copy, stored in a different location
	Copy/duplicate


Appendix 2: Use-cases

These use-cases were kindly provided by the participants of the LORN Persistent Identifier trial and contain a combination of current practice and projected practice. 

Note: The original terminology has been retained and the cases have not been altered to align with the agreed business processes. As such, actual or future business processes may differ from those described in these use-cases and they are provided here as background information.
Create use-cases

	Name
	Resource added to repository

	Summary
	A new resource is published in a repository and a persistent identifier is automatically added to its metadata.

	Narrative
	A resource is contributed to a repository and a persistent identifier for it is automatically registered. The PID service is provided with the appropriate URLs to resolve a LORN download or preview request. The repository aggregates metadata about the resource and writes it back to the resource’s metadata record including the identifier and resolvable URLs.

	Primary Actors
	WestOne Repository (Equella) 

WestOne Equella user 

LORN PID service 

Learning object packager

	Preconditions
	Equella can connect with the LORN PID service. 

Equella is able to read and write the resource’s metadata XML file.

	Main Success Scenario
	Automatically obtained identifier: 

The identifier is provided by the PID service in a way that is transparent to users. 

The PID is written into the resource’s metadata record.

Write-back

Equella is able to provide correctly formatted Vetadata. 

	Alternative Path
	--

	Business Rules
	All of the various sources of metadata that are aggregated to create the resource’s metadata record must conform to the minimum set of required Vetadata when combined.

	Notes
	Metadata can be mapped from the uploaded package, entered via the wizard or obtained manually or automatically from an internal WestOne metadata creation system.

WestOne will initially use its metadata creation system to create metadata XML files which will be manually added to packages. Eventually the WestOne metadata service will provide the metadata directly to Equella.


Publish use-cases

	Name
	A resource is made available through LORN

	Summary
	An authorised NSW Learning Resource Repository (LRR) user adds a resource to a repository of learning resources and makes it available via LORN.

	Narrative
	A resource added to LORN is allocated a persistent identifier (Handle) by the LORN PI Service.
This identifier will ensure continuing access to the resource and could be used to reference the resource in other contexts.

	Primary Actors
	Repository User (Data provider)
Repository administrator (Identifier manager)
LORN PI Service (Identifier provider)
LORN

	Preconditions
	The repository can successfully query and receive responses from the LORN PI Service

	Main Success Scenario
	A record with a unique Handle is added to LORN.

 1. An authorised repository user adds a resource to a repository, flags it for publishing to LORN, and makes it live.

2. A metadata record containing a persistent identifier (Handle) for the resource is then made available for harvesting by LORN.

	Alternative Path
	Separate URLS are assigned to the Handle record for View and Download versions of the resource. The Vetadata record contains two location elements that resolve to the View and Download versions.

How things can go wrong:

The repository may fail to get a response from the LORN PI Service before the resource becomes Live. In such a case, these are the possible scenarios:

The repository will send the resource back into workflow and not make it Live, and an error message will be sent to the LRR administrator. 

b. The resource will be Live and available, but will not be reported to the OAI for external harvesting, until the process successfully gets the PI.

	Business Rules
	The repository user adds a resource to the repository, ticks the ‘Publish to LORN’ option and makes it Live.

The repository creates a Resource Access Page (RAP) for the resource.

The repository creates a new Handle record for the resource using the LORN PI service and assigns the RAP.

Repository maps the Handle to the resource LRR number within the LRR.

An IMS content package of the resource is generated, including a Vetadata record with the Handle in <identifier> and <location> elements.

The repository publishes View and Download (ie IMS Content Package) versions of the resource.

The repository exposes for OAI harvest a Vetadata record for the resource.

LORN harvests OAI metadata for the resource, indexes it and makes it available for search on the LORN site.

	Notes
	


	Name
	Access a resource from a repository via LORN

	Summary
	A LORN user finds a record for a NSW Learning Resource Repository resource and clicks on a link in the record that retrieves a page where they can view/download the resource.

	Narrative
	A LORN user searches LORN and finds an NSW Learning Resource Repository resource in the search results.
The LORN user clicks on a link in the record (Handle) to access the resource.
On clicking the link they access a repository Resource Access Page (RAP) for the resource, via a Handle resolver.
In the RAP they are provided with a View and/or Download link to the resource.

	Primary Actors
	Learning Resource Repository (Identifier manager)
LORN PI Service (Identifier provider)
LORN User
Handle resolver
LORN

	Preconditions
	Handle record up to date
Correct Handle URL cited in LORN metadata record
Handle resolver working
RAP page accessible

	Main Success Scenario
	The LORN user can access the resource.
Steps:
1. A record with a unique Handle is added to LORN 
2. Handle resolver correctly directs user’s browser the RAP URL

	Alternative Path
	a) Rather than the URL for the RAP, separate URLS are assigned to the Handle record for View and Download versions of the resource. The Vetadata record contains two location elements that resolve to the View and Download versions.

The direct URL of the RAP page could be attached to the Vetadata record (ie no Handle, as currently).

How things can go wrong:

Handle resolver could be down

URL in Handle record could be incorrect

Handle could be incorrectly cited in Vetadata

b)Rather than the 2 prior options the URLs for the Preview and Download versions of the resources are stored in the handle service and on return of the resource within the search results LORN would send the service the handle and retrieve the URLs.

	Business Rules
	-

	Notes
	-


Maintain use-cases

	Name
	A Resource is moved from one collection to another collection (the URL of the item changes)

	Summary
	A resource is moved between collections (for instance between the free and priced collections) in the WestOne repository and therefore is allocated a new URL. The LORN PID service is notified of the new URL and links to the item using the PID do not break.

	Narrative
	The resource is moved between Equella Repository collections. The repository notifies the LORN PID service of the new URL for the resource.

	Primary Actors
	WestOne Equella 

LORN PID service

	Preconditions
	The collection within Equella that receives the item is configured to connect to the LORN PID service

	Main Success Scenario
	When an item is moved into a new collection the Handle record in the LORN PID service is updated with the new URLs for the item 

Users clicking "preview" in LORN are redirected to the new WestOne Equella package preview 

Users clicking "download" in LORN are redirected to download the WestOne Equella package from the new location

	Alternative Path
	-

	Business Rules
	-

	Notes
	-


	Name
	Access to a resource is temporarily suspended

	Summary
	When an item is reset to “suspended” status temporarily in WestOne Equella, the Handle record on the LORN PID service is updated to mark the item as "suspended". When the item is restored to “live” the Handle record on the LORN PID service is updated accordingly.

	Narrative
	An item is moved from “Live” to “suspended” status in WestOne Equella to make it temporarily unavailable. The Handle record on the LORN PID service is automatically updated to mark the item as “suspended”. When the item is restored in Equella by once again being given the status "live" the Handle record on the LORN PID service is automatically updated accordingly.

	Primary Actors
	WestOne Equella 

WestOne Equella user 

LORN PID service

	Preconditions
	Equella can connect with the LORN PID service. 

The Handle record is correct. 

	Main Success Scenario
	The handle record accurately reflects the current status as “suspended” or “live” WestOne Equella automatically and transparently updates the Handle record. 

Items with "suspended" status do not appear in the OAI feed. 

Users clicking "preview" in suspended item screens in LORN are provided with the correct status information.

	Alternative Path
	-



	Business Rules
	-

	Notes
	-


	Name
	A new version of a NSW Learning Resource Repository (LRR) resource is published and made available via LORN.

	Summary
	A repository user submits a new version of a resource to the repository and makes it available via LORN. The new version replaces the old on LORN and the Handle for the old version resolves to the new version.

	Narrative
	The repository user submits to the LRR a new version of a resource and it is made available via LORN.
The metadata record for the old version is removed from LORN and replaced with a record for the new version.
The Handle pointing to the old version of the resource is updated to point to the new version.

	Primary Actors
	Repository User (Data provider)
LRR (Identifier manager)
LORN PI Service (Identifier provider)
LORN

	Preconditions
	 

	Main Success Scenario
	A record for the new version is added to LORN.
The record for the old version is deleted from LORN.
The record for the new version resolves via a Handle to the RAP page for the resource.
The Handle for the old version resolves to the new version.

	Alternative Path
	 

	Business Rules
	-

	Notes
	LORN PI Services involved:
Create Handle
Update Handle


	Name
	Temporarily suspend access to a resource

	Summary
	A repository administrator makes a resource unavailable in the repository, and through LORN.
At this point the harvested metadata record needs to be removed from LORN and the necessary changes made so that the Handle points to useful information for the user.
Later, the resource is republished, at which point the metadata record for the resource is re-harvested by LORN and any necessary changes are made so that the Handle points to the resource again. 

	Narrative
	The resource is made temporarily unavailable, while maintenance is carried out on it. The PID for the resource is temporarily redirected to an information page to advise users. Once the maintenance is completed, the resource is re-published and the PID is updated accordingly.

	Primary Actors
	Repository User (Data provider)
LRR (Identifier manager)
LORN PI Service (Identifier provider)
LORN

	Preconditions
	 

	Main Success Scenario
	Record for the resource is temporarily removed from LORN.
The Handle resolves to the RAP throughout.
While the resource is Under Development, the RAP page has the View and Download links removed and includes a statement that the resource is unavailable.

	Alternative Path
	The RAP page for the resource is deleted. Instead a web page is set up with a standard message saying that ‘this resource is unavailable’. The URL in the Handle record is changed to the URL for this page. This page could be used for all resources brought back to UD. When the resource becomes Live again, the Handle record is updated to point to the RAP.

	Business Rules
	 

	Notes
	 


	Name
	Withdraw a resource from LORN (but keep it live in the repository)

	Summary
	A repository administrator decides to remove a resource from LORN but keeps it live in the NSW Learning Resource Repository.

	Narrative
	An resource has already been published to LORN. A repository user decides that it should be taken off LORN but still remain accessible to users within NSW DET. They take the resource down from Live to Under Development in the repository, untick LORN and then make it Live again. The LORN record of this resource is removed. The Handle resolves to a page informing the user that the resource is unavailable.

	Primary Actors
	LRR
LRR User
LORN PI Service (Identifier provider)
LORN User
LORN

	Preconditions
	 

	Main Success Scenario
	Record for the resource is removed from LORN.
LRR users can still find and access the resource.
The Handle resolves to a page telling the user the resource is unavailable.

	Alternative Path
	 

	Business Rules
	 

	Notes
	 


Derive use-cases

	Name
	A resource is downloaded from the NSW Learning Resource Repository (LRR), modified and added to a different LORN repository

	Summary
	A LORN user from outside NSW DET downloads an LRR resource via LORN, modifies it, and uploads it back to LORN via their own repository, which assigns a new Handle to it.

	Narrative
	When a user modifies the resource, the modified (derived) resource needs to be allocated with a new Handle to distinguish it from the original. Ideally, the two should be linked in some way so that a user can know that the two are related. There is an assumption that the licence conditions permit modifications.

	Primary Actors
	Non-LRR Repository
LORN PI Service (Identifier provider)
LORN User
LORN

	Preconditions
	The licence conditions attached to the first resource are observed.

	Main Success Scenario
	A resource that is a derived version of another resource is assigned a different Handle.

	Alternative Path
	 

	Business Rules
	 

	Notes
	 


Archive use-cases

	Name
	A resource is deleted from a repository

	Summary
	When a resource is deleted in the WestOne Equella repository the Handle record on the LORN PID service is updated to mark the item as "deleted". If the resource is restored the Handle record on the LORN PID service is updated accordingly.

	Narrative
	When a resource is given the status "deleted" in the respository the Handle record on the LORN PID service is automatically updated to mark the item as "deleted". If the resource is restored in Equella by once again being given the status "live" the Handle record on the LORN PID service is automatically updated accordingly.

	Primary Actors
	WestOne Equella repository

WestOne Equella user 

LORN PID service

	Preconditions
	The repository can connect with the LORN PID service. 

The Handle record is correct. 

	Main Success Scenario
	The Handle record accurately reflects the current status, "live" or "deleted", of an item in WestOne Equella. 

WestOne Equella automatically and transparently updates the Handle record. 

All items with "deleted" status do not appear in the OAI feed. 

Users clicking "preview" in deleted item screens in LORN are provided with the correct status information.

Users clicking "download" in deleted item screens in LORN are provided with the correct status information.

	Alternative Path
	-



	Business Rules
	-

	Notes
	-


	Name
	Archiving a resource from a repository 

	Summary
	A resource is archived from the NSW Learning Resource Repository and the necessary changes are made so that the Handle resolves to useful information for a LORN user.

	Narrative
	Currently, if a resource is Archived, its record is flagged as ‘deleted’ for OAI harvesting purposes and will be removed from LORN.
The issue is now what to do about the Handle record which resolves to the RAP (Resource Access Page) for the resource.
A principle of persistent identifiers is that they persist, even when the resource is no longer available. Therefore, the Handle should continue to resolve to information about the Archived resource.
One option would be to maintain the RAP and leave the Handle record resolving to that location, but remove the View and Download links from the RAP and instead include a statement on the RAP stating the resource has been Archived.

	Primary Actors
	Repository User (Data provider)
Repository adminstrator (Identifier manager)
LORN

	Preconditions
	The repository can modify the Resource Access Page when a resource is Archived

	Main Success Scenario
	Record for the resource is removed from LORN.
The Handle still resolves to useful information for a user.

	Alternative Path
	The RAP page is deleted. Instead a web page is set up with a standard message saying that ‘this resource has been removed’. The URL in the Handle record is changed to the URL for this page. This page could be used for all archived resources. 

	Business Rules
	 

	Notes
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