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1 Revision History

Revision 0.1, 30 Aug 1999
Initial version

Revision 0.2, 29 Oct 1999
Changes: 1) Rename prop name to “Prevent Head Deletion”, 2)  Address the issue of ‘broken’ relationships.  3) Additional error returns added.

Revision 0.3, 15 Nov 1999
Expanded section on “Broken” relationships

Revision 0.4,  8 Dec 1999
Minor wording changes.
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3 Functional Overview/Description

This proposal addresses the need to provide referential integrity for components of compound and structured documents and other objects that are used as the “head” object in relationships (class dmaClass_Relationship and its subclasses).  It proposes an optional boolean property in the relationship object, that when set, serves to prevent deletion of the object used as the “head” of the relationship.  This proposal does not attempt to address any security or access right concerns as to who is allowed to set this property, but only to document behavior if the property is set.

4 New/Changed Classes and Properties

An optional boolean property dmaProp_PreventHeadDeletion is added to dmaClass_Relationship, and is inherited by all subclasses.

5 New/Changed Interfaces

Not applicable.  

6 Architectural Impacts

This proposal requires implementations to check for the existence of relationships that would prevent an object’s deletion, and fail any such attempt. 

A deferred return code of DMARC_OBJECT_REFERENCED will be returned from IdmaConnection::ExecuteChanges from any attempt to delete an object that is currently the ‘head’ object of any relationship having the new property (dmaProp_PreventHeadDeletion) set “True”.

The DocSpace should return DMARC_NOT_FOUND if DocSpace does not enforce referential integrity and the client attempts to access a non-available head or tail object.

6.1 ‘Broken’ relationships

From the DMA 1.0 specification:

“Document spaces are not required, but may choose, to enforce the referential integrity of their containers as a matter of policy. Document spaces may enforce a policy that persistent containment relationship objects are not allowed to reference non-existing objects. Document spaces that enforce referential integrity will return errors on methods that would result in a breach of referential integrity, such as deleting a child document without first deleting the containment relationship object referencing it. DMA clients must create, modify, and delete containers, their containment relationship objects, and contained objects in the order described above to avoid such errors.”

By extension, this implies that the DocSpace may or may not chose to enforce some type of referential integrity control when the head object of a relationship (having the “Prevent Head Deletion” set “False”) is deleted.  It could either: 1) allow relationship objects to exist where the ‘head’ object has been deleted, or 2) delete the relationship object(s) when the ‘head’ object is deleted.  (Obviously, when the “Prevent Head Deletion” property is “True”, the ‘head’ object cannot be deleted, and this is not an issue.)

Additionally, we must address what happens when the ‘tail’ object of a relationship is deleted.  The choices are: 1) insist that all the relationships having the object as ‘tail’ are deleted first, 2) allow broken relationships with missing ‘tail’ object, 3) automatically delete relationships along with their ‘tail’ object, or 4) change the “Prevent Head Deletion” property to “False” to prevent holding the ‘head’ object hostage to a non-existent ‘tail’ object.

As it was in the DMA 1.0 spec, unless specifically in conflict with the purpose of the “Prevent Head Deletion” property of this proposal, the choice of whether and how to enforce the referential integrity of relationships is left up to the DocSpace implementation.  Although it is up to the DocSpace implementation as to how it chooses to enforce referential integrity regarding relationship objects, the recommended implementation behavior is as follows:

· When the ‘tail’ object of the relationship has been deleted, the relationship objects having that object as ‘tail’ should be deleted as well.  Note: The DocSpace may choose prevent deletion of the ‘tail’ object if any relationships having the object as ‘tail’ exist (forcing the recommended client behavior of deleting the relationship before deleting the ‘tail’ object).

· When the ‘head’ object of the relationship has been deleted, relationship objects having that object as ‘head’ should be deleted as well.  Note: The DocSpace must prevent deletion of the ‘head’ object if the “Prevent Head Deletion” property is set true.  The DocSpace may choose to prevent deletion of the ‘head’ object if any relationships exist having the object as ‘head’, thus forcing the recommended client deletion sequence (relationships before objects) as described above.

6.2 Integration Model

Not applicable.

6.3 Query

Not applicable.

6.4 Internationalization/Localization

Not applicable.

6.5 Content

Not applicable.

6.6 Containment

If the optional “Prevent Head Deletion” property is implemented by a DocSpace on Containment relationships (direct or referential), then the behavior described in this proposal applies.  The DocSpace is responsible for enforcement so that the implemented behavior is consistent - if the “Prevent Head Deletion” property is set to “True” on a containment relationship, then the containable (‘head’) object cannot be deleted.

This restriction is in addition to (and compatible with) the following restrictions from the DMA 1.0 specification: 1) before deletion, Container objects must be empty of all direct and referential containment objects, and 2) before deletion, Containable objects must not be at the ‘head’ of any referential containment relationships.

Note that the DMA 1.0 specification is not consistent on referential integrity issues for containment relationship objects.  In adjacent paragraphs (see “Deleting a Container”, and “Maintaining Referential Integrity” in the “DMA Containment Model” section) it states first that all containees must be deleted before deleting the container, and then in the next paragraph states that enforcement of referential integrity of their containers is a DocSpace option. 

6.7 Versioning

Not applicable.

6.8 Security

This proposal does not address security or access rights.

However, it is certain that most implementations will probably want to restrict who is allowed to create relationships with this property (dmaProp_PreventHeadDeletion) set.  Any user who is allowed to create such a relationship can hold the head object of the relationship “hostage”, e.g. the creator/owner of the head object of such a relationship give up the ability to delete the head object if someone else creates such a relationship.

6.9 Naming

Not applicable.

6.10 What Requirement Does This Address?

The need for this feature comes mainly from the work of the CSDocs subcommittee.  In order to provide a versioning model for compound and structured documents that can assure that previous versions of a ‘compound document’ (which in reality consists of more than one DocVersion) can be recovered, it is necessary to prevent deletion of the components of such a compound document.  The structure of such documents are represented by DocVers (and their Renditions, Content Elements), that are connected by a new subclass of dmaClass_Relationship.

6.10.1  Why is this a good solution?

This proposal provides the (optional) capability for an implementation to provide referential integrity for various structures created using dmaClass_Relationsihp or its subclasses.  This can be extended to folder containment or other uses that are specific to an implementation, without requiring that client applications understand the specific use cases.

Additionally, this proposal provides for an implementation that is orthogonal to any security implementation that a DocSpace might implement.  It is up to the DocSpace to decide who and under what conditions such a relationship can be created or deleted.

6.11 Failure Modes/Crash Recovery

Not applicable.

7 Reference Materials

Not applicable.

8 Extant Systems with Similar Features and Related Experiences

Several extant systems have schemes for providing structural integrity of complex objects.

9 Compliance & Conformance Issues

DocSpaces are free to implement this optional property on dmaClass_Relationship (and/or any of its subclasses), and provide suitable values in their metadata for default, required, system generated, etc.

10 Sample Usage

DMA 1.0 – A user creates a container having all of the required components for some specific use (chapters of a book, etc).  The container entity (including all containees) is required – if one of the contained object is deleted, the integrity of the collection is compromised.

DMA 1.X – Compound/structured documents.

11 Glossary/Nomenclature

Not applicable.

12 Impact on Existing Systems

Not applicable.

13 Performance Impact

During delete operations, implementations must check for the existence of any relationships having the deletion candidate object as the head and the property dmaProp_PreventHeadDeletion set.

14 Backwards Compatibility

Client applications that are not aware of this property will still function properly (inadvertent object deletion is prevented by the DocSpace).  These old clients will not necessarily understand this property, so during creation of such relationships, the DocSpace defaults will control behavior.

15 How Is This Incorporated into the Specification?

Update the description of dmaClass_Relationship to show the optional property dmaProp_PreventHeadDeletion as follows:
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-
-
-
-
Boolean
Scalar


