Issues –Content Packaging

The following list describes various important issues associated with implementation of the content packaging specification, which is not meant to be exhaustive. There is some overlap in certain of the points made which involve discussion of particulars bearing on general points made elsewhere.

1. Conformance and conformance statements

There are a number of different aspects to discuss here. There are conformance statements relating to content packages themselves and to the systems and tools using them. Those relating to the former are relatively straight-forward, but for systems and tools conformance, there are similar problems and challenges as those associated with the metadata specification (application conformance). There is the deliberate and repeated use of verb “process” in conformance statements.

“A conforming system or tool must recognize and process any conforming IMS Content Package ..”

which begs the question as to what “process” might mean, but this is followed in the next sentence by

“The features and functionality of systems and tools that process IMS Content Packages are purposely not specified.”

This may not be exactly what one expects to read in a specification (!), and one would suppose that it is up to the system developer to make reasonable assumptions about what “process” might mean in line with the Best Practice and Implementation Guide and other advice in the specification document set. Without getting too involved in describing various scenarios as to what it might mean, several examples immediately come to mind which are clearly open to interpretation and are discussed further below. 

Moreover, systems and tools conformance is introduced as follows ..
“For the purposes of conformance, system and tool conformance refers to the systems and tools that import, export, create, and manipulate IMS Content Packages.”
This again is not what might be expected (!). Systems and tools which might have quite disparate functionality in processing packages are treated the same though there are clearly different issues associated with export, import  and manipulation of packages. For example, COSE (v. 2.05) packages [exports] content according to the specification but doesn’t use metadata other than at top level and doesn’t use sub-manifests. Since these elements are optional, COSE could reasonably be considered ‘source conformant’. Conformance involving import of content packages which might be described as ‘target conformance’ is a different and rather more difficult problem for all the reasons indicated below (other Issues). Import and export issues would challenge developers of tools for manipulating of packages. There is no distinction then between the type of packaging and exchange facility offered in COSE and the packaging tool offered in Colloquia. Unlike other specifications there is no distinction made between source and target conformance, and there is no distinction made between the processing of mandatory and non-mandatory elements. It would seem the specification might be more widely adopted if there was some revision of system and tool conformance as currently the bar would appear to be set too high. Conformance can’t be staged so easily as with other specifications and full implementation is more difficult than might otherwise be the case.
2. Conformance v best practice recommendations

The specification [Information Model p 5] states that  “.. the package must allow itself to be aggregated or disaggregated into other packages ..” (but see also discussion of sub-manifests below). There are no conformance statements to support this, beyond the use of the magic word ‘process’, but there are a number of other recommendations which immediately follow the conformance statements one of which relates to sub-manifests. Again this is rather vague, .. 

“It is expected that content producers will organize their content for expected aggregations or disaggregation. That is, if content producers do not expect, or desire their content to be disaggregated, it should be encoded in a monolithic manifest. Conversely, sub-manifests should be used to organize content according to expected levels of aggregation and disaggregation”.
but other parts of the specification discuss sub-manifests in more detail (see below for more on sub-manifests). 

Other best practice recommendations relate to re-packaging and re-transmission, though there is hardly a proper discussion of these important topics otherwise, and name-spacing of elements. In respect of the latter  ..  

“The IMS Content Working Group expects that vendors of training systems, platforms, and learning spaces will actively use name-spaced elements that are relevant to their product(s) or the training communities they serve. Additionally, content creators may want to use proprietary namespaces to support a richer set of features in their content than would otherwise be available, and negotiate support for those features with vendors of training systems, platforms, and learning spaces. Hence, the IMS Content Working Group strongly encourages systems and tools to recreate an originating IMS Manifest file’s use of third party namespaces and name-spaced elements when such content is repackaged for transmission from their system or tool to elsewhere on the Web”.
This statement raises a number of points, some of which will be addressed elsewhere, but there are two   general points that should be noted. First is the matter of  ‘negotiating support for features’. This rather echoes our previous conclusions about partners negotiating a profile of exchange in use of this and other specifications. Secondly, it can be seen that where best practice recommendations are followed, these are quite considerably more stringent than in the requirement in conformance statements to ‘recognise and process packages ’.  
3. Control documents

According to package (instance) conformance statements, “.. the package must contain any directly referenced controlling files used (DTD, XSD) in the root of the distribution medium (archive file, CD-ROM, etc.)”. The specification [XML Binding document] recommends particular control documents only as non-normative references. This allows system and tool developers flexibility in implementing extensions but rather begs the question as to how far the control documents may allow the xml binding to deviate from the recommended non-normative definitions. Certainly it raises the subject of how extensions should be processed and the matter of ‘negotiating support for features’. One might argue that this flexibility is in principle a good thing, providing the control documents supplied do not deviate too far from the the recommended non-normative definitions. One might take the view that in making this requirement, there is implicit an acceptance that this specification provides only a framework for interoperability. On the other hand such flexibility somewhat compromises specification development and it seems but this view may result in the conformance statements being revised.

Whatever the case, since control documents are described as non-normative, even if no extensions were introduced, there are two different kinds of control document allowed, using either schema or dtds. So even if two systems were conformant, they might not be interoperable in using different control documents.

The Best Practice Guide gives some guidance on validation but where dtds are used as the control documents, two different dtds are used in validating metadata elements, leveraging  the IMS Meta-Data Specification v1.2, and content packaging elements. The guide offers a solution as to how this might be accomplished which looks rather unwieldy and CO3 partners found schema rather convenient to use as control documents. This may not have been the experience of others using earlier versions of the specification as there have been errors in production of control documents and exemplars [according to IMS ref  Schema updates.]
4. Use of extensions

Expanding on the subject of extensions, the Information Model [p 6] states “An important underpinning of the IMS content packaging specification is rich support for extensibility.” and “ ..while .. it defines only the basic structures for organization and resources (web content). It is expected that implementers of this specification will define new types of resources and organizations to describe and transport rich learning resources, and over time, it may be possible to incorporate widely used extensions into future versions of this specification.” The point has been made that there would have to be negotiation in support of features but the citation identifies two particular areas where extensions might be used which bear on other issues, addressed below, organisations and content type (see also Best Practice Guide [p21] on Extensibility ). 
The point should be made that conformance statements define Level 0 and level 1 conformance, whereby extensions either would not be or would be processed.  In terms of the CO3 project, the COSE implementation defines an extension for COSE packages which to relate cose metadata [distinct from IMS LOM metadata] but this quite opaque, would be used only by other COSE systems, and would require no processing by non-COSE systems. In contrast, from inspection of content packages from other VLE vendors, extensions feature prominently. WebCT, for example has an IMS content migration utility, described in a manual that runs to more than 300 pages.  

 5. Multiplicity of elements and system load 

As discussed in another brief, relating to the metadata specification, there is an issue relating to system load and multiplicity of elements. The content packaging specification uses IMS Metadata specification v1.2 , but the issue is exacerbated in four ways. Firstly metadata elements may be used repeatedly; in describing a package at the top level, in respect of organisations, items, resource elements and file elements. Secondly there is, by definition, no limit on the multiplicity of those metadata elements.  Thirdly, there is no limit on the number of sub-manifest elements which themselves replicate the metadata problem.  Fourthly, there is no limit on multiplicity of other elements, specifically organisation,  item, resource and dependency elements

While in practice the problem may be somewhat overstated, there are real issues associated with how to process elements for on a component basis. For example, if extensive metadata were associated with each resource file, of which there might be hundreds in a single ‘unit of learning’, how should they be processed? Of course, this is purposely not defined and implementors can decide on what interpretation to make for their particular system (allowing for constraints relating to re-transmission), but it would seem advisable that some revision of the specification is necessary to address practical constraints. Consider too that content packages are supposedly capable of transporting not just ‘atomic’ units of learning  but whole courses. 
6. Use of sub-manifests in aggregation and dis-aggregation

While the use of sub-manifests is clearly the mechanism proposed to allow aggregation and disaggregation, and so content re-use, there is allowance for omission of this element in packaging,

“The decision is given to content developers to describe their content in the way they want it to be considered for aggregation or disaggregation .. For example, if all content comprising a course is so tightly coupled that no part of it may be presented out of the course context, a content developer would want to use a single manifest to describe that course’s resources and organization.” 

[“However, content developers who create “instructional objects” that could be recombined with other instructional objects to create different course presentations would want to describe each instructional object in its own manifest, then aggregate those manifests into a higher-level manifest containing a course organization. Finally, a content developer who wants to move multiple courses in a single Package (a curriculum), would use a top-level manifest to contain each course-level manifest and any instructional object manifests that each course might contain.”]

CO3 partners have each taken a different approach. COSE provides a packaging facility which doesn’t process sub-manifests; each package generated in COSE has only a single top-level manifest [COSE has it’s own means of aggregating and disaggregating content. There are no plans to make this IMS conformant, but it may be that some packaging tool to manipulate packages per se is incorporated in a future release]. Colloquia however integrates the PackageIt tool and it is appropriate to make the point again that packaging tools have to address this issue with due dilligence whereas a system’s implementation of a packaging facility is rather more straight-forward.  

The Information model document [pp12 -13] describes how organisations are managed for packages containing submanifests which in itself this does not look to be contentious, that is not to say there aren’t other issues associated with implementation of submanifests. There is for example the matter of identifiers (see below). The document also states that organisations can be managed this way “if instantiated”. Considering what this might mean, a particular organisation may not use certain sub-manifests, which illustrates how  this specification is related to runtime behaviour. The example is given elsewhere that a user is given options to choose between different paths through content, so implicit organisations are non-trivial when it comes to importing a package to a system. 

There is further question of the relationship between organisation of content as defined by content packaging elements, and extensions, and navigational objects defined in SCORM (see below). 
The Best Practice Guide [p12, 14] discusses further aspects of aggregation and disaggregation. There are rules relating to referencing resources within or from submanifests and guidance on resolution of references using  xml:base attribute, but basically these operations involve copying files and merging or creating new manifest files. Notwithstanding this, the specification “does not contain rules as to how such referenced elements should be maintained by aggregation and disaggregation tools.” While the guide references examplars for downloading, it seems there is still some debate within IMS as how to implement sub-manifests, including matters discussed in Appendices D3 and D4 of the Guide. The use of the expression ‘external package’ here, and in the conceptual model, is somewhat confusing and rather more explicit discussion of this would be helpful; otherwise one would assume the meaning of a package as a logical directory and ‘external’ as meaning some referenced subdirectory outside of the top level package.  

7. Re-transmission and re-packaging

The idea of re-transmission and re-packaging of content is mentioned several times in conformance statements and best practice recommendations, but there is no discussion of these matters as such, which would have been helpful. 

It is easy to see how an imported package could be stored and it’s content mapped so that the original file could be referenced where re-transmission is necessary. Re-transmission could also mean that the content is packaged in the same (or similar) way that it was originally packaged.  Level 1 system and tool conformance requires that all elements and extensions must be preserved on re-transmission, and one would assume that would include the values of those elements. If importing involved mapping and renaming of files, this would be a non-trivial task. Again, interpretation and implementation is left to developers.  

Re-packaging is clearly a different and more complex operation again but at least some of the same problems occur as might be associated with re-transmission. The best practice recommendations state “content re-packagers should be guided by an original package’s use of (sub)manifests or references to external manifests when aggregating or disaggregating content. That is, a portion of a course or curriculum that is a candidate for aggregation or disaggregation will be held in a (sub)manifest. So, a system or tool should preserve the original (sub)manifest(s) or externally referenced manifests or, be able to replicate them when repackaging content to export out of their environment. It is expected that there will be no additions or deletions to elements and attributes within a (sub)manifest or externally referenced manifest.”    
8 Organisation elements

Organisation elements are meant to indicate how content is presented, or how the user can navigate that  content. These elements are hierarchical in nature but the specification allows for extensions to allow more sophisticated pathways through a resource. Considering whether a target system is obliged to present content according to a given organisational hierarchy, one again concludes that it rather depends on the interpretation of how content packages are processed. Where more than one organisation is given one should specify which should be used by default but these elements are optional, implying that, as mentioned earlier, navigation through content must be considered in the context of the runtime environment. As cited in the  in Best Practice Guide [p22],  the SCORM specification for content runtime behaviour is becoming widely adopted, and in this context, one would have to investigate the relationship between organisations and SCORM’s shareable navigable objects (SNOs). The guide states,

“It is expected that over time, many different approaches to content organization will emerge. The ADL has been developing one such approach in connection with the release of its SCORM v1.2. At the time of this specification release, the sample manifest, included with the Bindings and Examples from the Content Packaging web site was a work in progress and may not be the final direction the ADL takes in SCORM v1.2. While some of the ideas expressed in this sample may not be complete and the file can not be properly validated, it still provides a good conceptual model of how the IMS Content Packaging specification allows different content organization schemes to essentially “plug-in” to a Package Manifest file.”
It is pertinent also to comment here that SCORM makes the distinction between  (inter-)active and passive content (see below for more on SCORM)

9. Resource elements

In discussion of the conceptual model the Guide states “ resources described in the manifest are physical assets such as web pages, media files, text files, assessment objects, or other pieces of data in file form. Resources may also include assets that are outside the Package but available through a URL, or collections of resources described by sub-manifests” 

which seems straight-forward, with the caveat regarding external packages mentioned earlier.

[and later [p13],

“A <resource> may reference an internal (or “local”) file by a relative URL as the href or as an external file or service by a fully-qualified remote URL. Internal files used by the resource are either directly enumerated by <file> elements or indirectly enumerated by using the <dependency> element to reference another resource. For example, the union of all file enumerations in a package identifies all files (excluding binding control documents and imsmanifest.xml files) that must be communicated on transmission of a content package. External referents do not form part of the package and do not appear in <file> elements.”]
On extensions to resource elements,

“Extending <resources> using both external and in-line references is an important feature of Content Packaging. However, IMS is currently doing more testing and work in this area before providing samples of extending <resources> in this Best Practice Guide.”
10 Areas not addressed  

While the Issues discussed here highlights what are probably the most significant problematic aspects of the specification, there are likely other matters that maybe were beyond experience of the author, and which may not have been given particular consideration in the published specification. Several other important matters that won’t be discussed in further detail are mentioned here before concluding this section.  

The matter of identifiers should be mentioned. This was not a topic that exercised CO3 partners especially, but the matter would certainly have come up had there been more collaborative work on re-packaging. The Guide describes the problem succicntly [p15],

“When creating or manipulating Packages, the scope of identifiers needs to be considered. In order to be a valid Content Packaging Manifest, identifiers must be unique. If a Package is aggregated into another Package, identifier collisions could be avoided or resolved by using universally unique identifiers across manifests (such as identifiers generated or obtained according to the IMS Persistent, Location-Independent Resource Identifier Handbook). If universally unique identifiers are not used in a system's own storage scheme, Packages should not be exchanged with other systems without building unique identifier generation into tools that support Package aggregation.”
Another matter that has been rather glossed over relates to intellectual property rights. No particular consideration has been given to this, though, clearly, if certain content packages, or parts thereof, were restricted in their use, they should not be amenable to re-packaging. There is a mechanism whereby this restriction could be enforced since there is a <rights> element in the IMS metadata specification. The Best Practice Guide refers to IPRs only rather obliquely, and in respect of identifiers,  

“The issue of intellectual property rights, concerning how resources preserve their original, unique identifiers is beyond the scope of this version of the Content Packaging specification”.
Finally, one implementation issue which has been mentioned but might be useful to repeat, since it may well be a more general characteristic rather than simply the experience of one of the CO3 partners [COSE], relates to the.renaming of content resource files on import to or export from any particular environment. Re-packaging [as distinct from re-transmission] may negate systems and tool conformance statement (b), depending on whether the renamed resource files are mapped to the original package names (among other things).  This matter bears further discussion and would be useful to include in future specifications. 

