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       15th January 2001

IMS Specifications are not Standards

The IMS specifications, as they exist at this time, provide a  framework for interoperability only. They are not Standards, but such specifications can be further developed and may ultimately be recognised by standards bodies e.g. IEEE. 

Work is on-going in the development of certain specifications – for example, the Content and Management Systems specification (3), to complement those that do exist. For those specs which have been developed in their 'final' approved form, including the Enterprise, Metadata, and QTI specs, there are aspects of these which are deficient. As expected, and according to the specification development process, certain enhancements or further development of a specification are held over until a subsequent version of release, but in other cases, it's hard to see that a given specification adequately addresses important requirements for interoperabilty (for example (4)). This argument is presented in what follows, citing from the specifications themselves, and other sources. 

Much confusion would be eliminated if the IMS project described itself as a framework for interoperability rather more explicitly. The hype associated with IMS would lead one to think that a complete, coherent and useful set of specs were already available. The promise of IMS interoperability as some sort of panacea is less useful when it comes to putting these things into practice than it is in promoting the project at a higher level. Notwithstanding the substantial progress made to date, the fact that  much work remains outstanding, some years after the project was initiated, reflects the complex nature of the project, but also makes one consider when IMS interoperability (whatever that means, see, for example, (5)) might be realised. The IMS web site advertises a directory of products and organisations supporting IMS specifications. It is clearly the case, that such support can only apply in a limited sense. Indeed, this is made explicit, according to the web site (6) as it has recently been updated (as of 12/01/2001, though it seems to us this was not the case before).  It should be noted also that even for certain final draft specifications, conformance requirements have yet to be resolved (7). Where they have been, the different levels of conformance mean that systems might only interoperate if they conform at a compatible level (8).

It's clear that not all the specifications would apply to any particular system, and for those specifications that do apply, there can be different levels of compliance. It doesn’t make sense then for a system to claim to be IMS compliant, only to be compliant in respect of a certain specification, and at a certain level. The point has already been made in respect of the Content Packaging specification  (8, above). The  Question  and Test specification. (9)  allows  a  system “ to be compliant with QTI even if .. (it) only supports a single (question) type”, and the Enterprise specification (10) defines compliance in respect of target and source systems, and in respect of so-called instances representing the data objects passed between systems.

IMS  specifications  produced  so far  are in the  form of  three  complementary   documents.  An Informational Model describes conceptually the data objects and structures involved; the XML Binding Spec describes the technical realisation of such, including examples; and the Best Practice and Implementation Guide is supposed to describe just  that.  In  general, specifications  for  a  system are given to provide engineers and systems developers unequivocal directions in satisfying a system’s requirements. Even where Final Draft specifications have been produced, at least certain of the IMS specifications do not do that. This point is made below, with reference to the Enterprise Specification (11). 

Where there are gaps in the specifications, where they are deficient or else do not exist at this time, it seems this is a consequence of the complexity of VLEs and diversity between systems (12).

It seems certain implementation details are a left as a matter of negotiation between interested parties (how to handle local extensions (which are allowed for / are an important feature in most of the specs) or mapping different types of user / access levels between systems). These implementation details would seem non-trivial, and parties willing to co-operate in VLE interoperability, at whatever level, would have to be well-motivated and well-resourced. Experience to date in engaging with other parties in the CO3 project (13) testifies to this. Though the parties here manage three quite different VLEs, whether they could be considered exceptionally different is perhaps doubtful.

It's may be clear from previous comments that the specifications are not easy to read (14) or are often open to misinterpretation. As XML bindings are used in all specifications as the means for data exchange, technical developments in XML, and otherwise, can be expected to impact on different versions of the specfications, which is another, if inevitable, source of confusion. 

A further problem, alluded to earlier, is in the timeframe (delays in) in production of the specfications (15).

Other caveats relate to different versions of any particular specification. Advice was offered that between differences in public and final draft versions should not be great. While this may be true now, and in general, experience borne of attempting to implement the Content and Packaging specification does not accord with this. Version 1.0 Best Practice Guide states the relationship of the specification to prior specifications, one of which was the IMS Packaging draft specification 0.6 (Feb ’99), which was being applied here. Software for packaging was commissioned by IMS, and the packaging specification was said to be in its trials phase, which one took to mean being close to being finalised. This version  was  changed quite  significantly  in  subsequent  specfication releases and  tracking changes in this area, as others, was obscured as the IMS web site was constantly being revamped. Such changes as were introduced subsequent to version 0.6 make us wary of attending to specications other than in their final form. Also, advice that ‘point’ upgrades eg from version 1.0 to version 1.1, for any particular specification should represent only minor changes to the previous version is does not necessarily apply (16), and again relating to changes anticipated in version 2 of the QTI specification (17), while it is good to be notified in advance of plans for future versions of any specification (and something which one isn't accustomed to in general in IMS's specification development process), it's not easy to grasp the extent of said modifications. To make a more general point, it is not clear that different versions of any particular specification, with certain exceptions including QTI, are meant to be backward compatibility (18).

In view of comments made above, it seems premature at this time in talking generally of interoperability as ‘playing at the global level’. In important respects the gaps in the specifications leave implementation details a matter of negotiation between interested parties which it seems is a natural consequence of the diversity between systems and the complexity of them. A more realistic view would be that stakeholders should try to develop or apply systems with IMS specifications in mind, but not to expect compliance to result in some lingua franca. An incremental, staged approach would seem the best way forward, which impression has been endorsed from the highest level (CEO, IMS). 

In conclusion, without meaning to be over-critical, this brief aimed to have present a more realistic view of the state of the IMS specifications and what can be expected of them. They are  the author’s own views, borne of trying to work with the specifications in the last two years. While there is usually expressed, at various meetings,a substantial degree of interest in this work, until, say, the last six months, there has not been much of a community among developers in the UK to exchange views and collaborate in this area. 

The fact that this is now happening is encouraging, and the best way for further development of the IMS and its goals here in the UK. We note from the IMS web site the launch of IMS Europe at a meeting in Madrid next week, which makes gives hope of further progress in this venture,

Edward Clarke, 

COSE project, 

Stafforshire University
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(2) From the IMS Members' web site (http://ims.collegis.org/)

"Each technical team has a corresponding work forum for discussions about the specific  area of focus. Once a technical team's scope has been approved by the Technical Board, the technical work forums are open to both CM and DN participation. 

Contributions to these forums may be posted through the forums web interface or by sending mail to the forum's associated email address listed in the table below: 

  Forum 




Mail to Address:

  Meta-data Interoperability Team 

IMS_MD-Interoperability@collegis.org

  Content and Management Systems Team
IMS_Content_Mgt@collegis.org

  Question and Test Interoperability Team
IMS_Question@collegis.org

  Profiles Team



IMS_Profiles@collegis.org

  Competency Team


IMS_Competency@collegis.org

  Enterprise Systems Team


IMS_Enterprise@collegis.org

  Security Team



IMS_Security@collegis.org

  E-commerce Team 


IMS_E-Commerce@collegis.org

  Conformance Testing Team

IMS_Conformance@collegis.org

  Collaboration Services Team 

IMS_Collaboration@collegis.org  "

Of  these groups / specs certain of these are determined by the Technical Board to be key priorities at any given time.


(3) From Content Packaging FAQ, IMS web site (http://www.imsproject.org)

"How do I define run-time behavior?

A good question!  This specification does not include methods for defining run time behavior.  IMS is in the process of defining the methods for describing runtime behavior. The table of contents in the organization section of the manifest is the default order in which the resources are used.  It’s linear, but it’s a start.  The IMS content management group is very actively working on the methods for defining runtime behavior.  If you have an interest in this, I suggest you join the IMS Developers’ Network and participate in the 

working group."

And from the Content Packaging Best Practice Guide (v1.1)

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

Author’s italics.

(4) From Enterprise spec v1.01 Best Practice Guide p.1

In it's Introduction, the Guide states,

"Corporations, schools, government agencies, and software vendors have a major investment in their systems for Training Administration, Human Resource Management, Student Administration, Financial Management, Library Management and many other functions. They also have existing infrastructure and systems for managing access to electronic resources. To be effective and efficient, Instructional Management systems need to operate as an integrated part of this Enterprise system environment.

The objective of the IMS Enterprise specification documents is to define a standardized set of structures that can be used to exchange data between different systems."

Author’s italics. From this, and otherwise, one would suppose that the specification is meant to cover among other things, interoperability between independent instructional management systems. However, the next section says,

"The scope of information included in this version of the specification is intended to support interoperability between Learning Management systems (LMS) and the following classes of Enterprise Systems:

Human Resource Systems track skills and competencies and define eligibility for training programs.

Student Administration Systems support the functions of course catalog management, class scheduling, academic program registration, class enrollment, attendance tracking, grade book functions, grading, and many other education functions.

Training Administration Systems support course administration, course enrollment, and course completion functions for work force training.

Library Management Systems track library patrons, manage collections of physical and electronic learning objects, and manage and track access to these materials."

No mention of VLE -VLE interoperability here. 

The COSE project is interested in the second bullet point listed above, but also in VLE -VLE interoperability. There are different problems associated with each case, but the problem is with the specification itself in the latter case.

(a) VLE-MIS (Student Administration System) Interoperation

There would be practical and perhaps political dimensions to this problem. Does the MIS  database need to be modified to hold data relating to mandatory data elements described in specification?  Assuming that to be the case, one might suppose that source level conformance would be a lot of work. It might well be anticipated that issues would present themselves relating to organisational 'demarcation', gaining write access to the MIS database for recording results from VLE and other data updates.

(b) VLE - VLE Interoperation

Assuming  that  different  IMS / VLE   systems   might   well   co-exist   within   a   given  organisation / enterprise, and that the Enterprise spec is meant to address interoperability between such (if not, then it should), there is a problem with the specification itself. In the section described below, on assigning roles, it seems clear that unless the interoperating VLEs were strongly compatible, and their vendors could agree on the use of the recommended domain values for all kinds of user, which seems unlikely, then local extensions would be required for each system to talk to each other. It seems a good way for them to do this would be via the MIS. There are three problems one can see with this. Firstly, the spec does not require handling of extensions. Secondly, even if it did, the diversity between systems (and complexity of each) would mean that some functionality would certainly be lost in mapping different categories of user between systems. Thirdly, this mapping would be a matter of negotiation between the interested parties (vendors).   

[Expressing this another way, more explicitly, and with reference to the CO3 project (below), to be a learner, in COSE, for example, means something quite different than to be a learner, in Colloquia, or coMentor. The same applies for other access levels (tutor, administrator), and none of these necessarily map to the (undefined) domain values of the spec, nor does the spec allow for the use of extensions, as far as conformance is concerned. See also (10) below]

(5) From CO3 project (see below) minutes, on benefits of  IMS, 

"The attraction of IMS was different to different organizations, which might be looking for:

· A means of avoiding “lock-in” to a particular product

· A means of building an MLE by interoperating (probably a single) VLE with MIS systems etc

· Looking to reuse content across VLEs

· Looking to interoperate different VLEs to achieve flexibility in delivery or pedagogic approach"

(6) From IMS website

"NIST and IMS Global Learning Consortium, Inc.

 Cooperative Efforts in Learning Technologies

NIST/ITL has been supporting the efforts of IMS Global Learning Consortium, Inc to promote an open consensus based framework for global learning, distance learning, e-learning, web-based learning, etc. Currently, NIST is working with IMS to supply a directory of organizations and products that support the IMS specifications. These specifications may include Meta-data, Content Packaging, Enterprise, and Question and Test.

The information for this directory is provided by the organizations listed. No attempt was 

made to evaluate, test, or validate the information provided. The listing of products in the directory does not imply certification, recommendation or endorsement by the National Institute of Standards and Technology or IMS Global Learning Consortium, Inc."

Author’s italics.

[This also accords with the long dormant postings to the forum for the Conformance Working group]

(7) Metadata spec v1.1 Best Practice and Implementation Guide p. 15 - 16

"Conformance
As of this writing, the IEEE LOM group is still working on the exact conformance statements that will be included in the LOM specification. Conformance is a difficult matter to settle as the language used in conformance statements must be very precise and meaningful. The main intent of conformance statements has been identified by the IEEE LOM working group. They have agreed that meta-data conformance statements must exist that help to:

Preserve the conceptual, semantic, and structural integrity of the meta-data

Allow for complete preservation of meta-data when storing and transmitting meta-data records

The efforts within the IEEE to arrive at sound conformance statements are ongoing. The conformance statements provided below serve as example statements that try to capture the intent of the IEEE effort as outlined above. They are taken directly from the current IEEE working group's documents. They are only provided here to illustrate the types of rules that IEEE conforming documents and applications may be held to. …."

There follow statements relating to Metadata Instance Conformance and Metadata Application Conformance, which don't seem to meet our requirements, at least in respect of the items italicised,

"..

Metadata Instance Conformance

A meta-data instance conforms to the LOM if it satisfies the following four requirements:

The meta-data instance must contain one or more LOM element(s).

All LOM elements in the meta-data instance are used to describe characteristics as defined by the LOM spec. (This means that one shall not abuse for instance the title element to describe the fonts used in the document.)

Values for LOM elements in the meta-data instance are structured as defined by the LOM specification and this structural information is carried within the instance.

(This means that the grouping in categories and subelements must be maintained. But it does not mean that representations cannot define mappings of this structure as they see fit. More specifically, an XML representation can use the lang attribute to represent the Language element of a langstringType value.)

or

Bindings must carry equivalent information about the meta-data so that conversions between bindings do not induce loss of information as defined within the specification.

If the instance contains extensions to the LOM structure, then extension elements do not replace elements in the LOM structure.

Metadata Application Conformance 

A meta-data application conforms to LOM if it satisfies the following two requirements:

A LOM conforming application must be able to process at least one LOM element.

If an application receives a conforming LOM meta-data instance, stores it, and then transmits it, then the application preserves the original meta-data instance during retransmission. The application is not required to preserve elements beyond the min-max items of a list or the characters beyond the min-max of a string.

Caveat: Preservation means that the original instance is not changed in any way. i.e. that it "doesn't change a comma".

."

In respect of the items italicised, surely the IMS requirement would be to contain or process all the core elements set out in the specs.

On how to handle extensions, we read

"..

Extensions

There has been, and continues to be, much debate on how to best handle meta-data extensions. There is widespread consensus that developers must be able to extend the IMS meta-data, but there has been little agreement on how this is best done. In the end, it is left up to individual developers and implementers to make decisions on how to best extend the IMS meta-data. The IMS Learning Resource Meta-data XML Binding Specification provides an "extension" element to facilitate extending the meta-data.

As pointed out above, the rule regarding extensions is that they do not conflict with or alter specified meta-data elements. While the IEEE will provide the final wording on this, the intent is to discourage developers from extending their meta-data records in non-conforming ways. For example, a meta-data instance should not have a new element, say TitleAndVersion, that is used as a replacement for already existing elements; in this case the title and version of the meta-data structure. It does allow such an element to be present, but then the information must be replicated in the title and version elements of the meta-data."
(8) From  Content Packaging spec v1.1 Best Practice Guide p. 23 – 25

"6. Conformance 

Conformance to a packaging specification is an important issue for stakeholders involved with the IMS Content Packaging Specification. Conformance clarifies content interoperability. It sets an expectation for content vendors and their customers about how that content will be repackaged, and possibly used, by compliant LMSs, computing platforms supporting instructional content, and learning service providers as content moves about within systems, between systems, and across the Web. It also helps LMS vendors computing platforms, and learning services to control the scope of their data stores and tools or subsystems required to operate on content packages.

This specification addresses three levels of conformance to guide content developers in how LMS vendors, computing platforms, or learning services may deal with the elements and extensions content developers place within an IMS Manifest file. These same levels of conformance should guide those who repackage content for redistribution within their systems, across systems, or across the Web.

6.1 Package Conformance

For the purposes of conformance, an IMS Content Package is the relevant imsmanifest.xml file and all resources directly or indirectly referenced by this document (also known as the Package Interchange File).

6.1.1 Package Conformance Level 0 (no extensions or use of XInclude):

a) The package must contain a file called imsmanifest.xml in the root of the distribution medium (archive file, CD-ROM, etc.).

b) The package must contain any directly referenced controlling files used (DTD, XDR, XSD) in the root of the distribution medium (archive file, CD-ROM, etc.).

c) The imsmanifest.xml file must contain well-formed XML that adheres to the XML format described in section 3 of the IMS Content Packaging XML Binding Specification.

d) If the imsmanifest.xml file contains IMS Meta-data, it must contain a namespace extension to include meta-data according to the IMS Meta-data Specification v1.1.

e) The  imsmanifest.xml  file  must  not  reference  any  elements  using  XInclude.  (This requirement may be relaxed when it is generally supported in XML parsers.)

f) All files that a local resource (i.e. a resource that is contained entirely within the Package Interchange File) is dependent on must be identified by <file> elements in the <resources> section of the imsmanifest.xml file and must be contained within the directory or sub-directories that contain imsmanifest.xml.

6.1.2 Package Conformance Level 1 (utilizes extensions):

a) All level 0 conformance requirements (except e) apply.

b) The imsmanifest.xml file may contain additional namespace extensions. If additional namespace extensions are described and controlled using a schema or modified DTD, then any directly referenced control files must be included in the package.

6.1.2 Package Conformance Level 2 (utilizes XInclude):
a) All level 1 conformance requirements apply.

b) The imsmanifest.xml file uses XInclude to reference external sub-manifests and other elements in the IMS Content Packaging Information Model.

Note: When XML parsers generally support XInclude, a future version of this specification may combine this capability into level 0 or level 1 conformance.
6.2 System Tool Conformance

For the purposes of conformance, system and tool conformance refers to the systems and tools that import, export, create, and manipulate IMS Content Packages.

6.2 System Tool Conformance Level 0 (may not preserve extensions)
a) A conforming system or tool must recognize and process any conforming IMS Content Package that conforms to level 0 or level 1. The features and functionality of systems and tools that process IMS Content Packages are purposely not specified.

b) All elements of the IMS Content Packaging XML Binding Specification v1.1 and IMS Learning Resource Meta-data Specification v1.1 that are present in imsmanifest.xml must be preserved upon re-transmittal.

c) Name-spaced extensions, other than the IMS Learning Resource Meta-data Specification v1.1 namespace, may be ignored and may not be re-transmitted.

6.2.2 System Tool Conformance Level 1 (preserves extensions)
a) Level 0 conformance requirements (a) and (b) apply.

b) All name-spaced extensions must be preserved upon re-transmittal.

6.2.3 System Tool Conformance Level 2 (supports XInclude)
a) All level 1 conformance requirements apply.

b) The system or tool is able to process packages whose manifest(s) use XInclude to reference external sub-manifests and other manifest elements."

(9) From QTI FAQ, IMS website

"What does it mean to be compliant with the IMS QTI spec?

Typically software will be compliant with the IMS QTI spec by one or both of: 

                  exporting tests and/or questions to the IMS QTI XML language 

                  importing tests and/or questions from the IMS QTI XML language

In general, software that exports material to QTI, should be able to export all the functionality that it supports fully into QTI XML. And such XML should meet the IMS QTI DTD. Software that imports material from QTI need only import the functionality that the software itself supports. 

For example, a compliant software package should usually be able to export all the question types it supports to QTI XML, but it only needs to be able to import those question types it can work with. Even though QTI permits 100s of types of question to be described, it's possible to be compliant with QTI even if software only supports a single type, e.g. multiple choice. The aim of QTI is not to impose functionality on software providers, but to give interoperability between software."

Author’s italics.

(10) Enterprise specification v1.01 Best Practice Guide p. 18 - 19

(11) From Enterprise specification v1.01 Best Practice Guide p. 11

"Assigning Group Role Type

RoleType is a mandatory element in the Group Membership object (element 4.2.2.1) that has a defined set of domain values. This means that only those values defined in the domain can be used for this element. Recognizing that no defined list of roles can ever be absolutely complete; the optional element SubRole can be used to further qualify a person’s role in a group.

It is essential to have a defined list of values for the mandatory RoleType element so source systems can generate standard Group Membership data objects that target systems can process without having to first negotiate the meaning of RoleTypes with the source system. To help developers understand what meaning is embedded in each of the RoleType values, the following table.. " [not shown here] "..shows the Learning Management System functions that each RoleType will typically have access to. This is not   intended   to   be   a   precise   and  exclusive  list  of  all  functions  that  these  roles  will have access to in all Learning Management Systems. Rather, it is provided as an interpretive guide intended to communicate the meaning the developers of the specification had in mind for each role. In addition, access to these functions will be less for some subroles. For example, a supervisor may be a subrole for a manager, and a supervisor will likely not have access to results for the people they supervise." 

Author’s italics. So it's mandatory to use a defined set of domain values, but the meaning of those values is fluid (?!). Furthermore, in respect of target system conformance, "..extension element reading, processing, storage, and persistence is not required."

What does this mean? For VLE-MIS interoperability, such a scheme might be workable, but it is hard to see how this would be sufficient in the context of of VLE-VLE  interoperability. Though  target  systems  'can  process  without  first  having  to negotiate the meaning of role types', in the sense that domain values would be used, the definition of roles and subroles for each interoperating system would have to be negotiated between vendors, and also the broad mapping of those roles between systems. That is, whatever the functionality of a user in any particular vle, in transposing that user to another system, we aren’t going to create a customised set of functionality for him,corresponding to those functions he was used to in the original vle, but rather will negotiate to decide what broad category of role he fits in. 

(12) From CO3 project (see below) minutes, on feasibility of IMS interoperability in respect of exchange of content between systems,

"True content interoperation was not likely to be as achievable as many seem to think, as any given VLE vendor would have to make decisions about how the structure of a IMS package of content from a different VLE should be interpreted, or alternatively everyone would have to package a “player” with content, which would not really result in interoperation, merely the operation of multiple systems."
(13) The  CO3 project is a collaborative project between 3 virtual learning environments / instructional management systems, investigating feasibility of interoperability using IMS specs. The said systems are COSE (Staffs. University), coMentor (Huddersfield University) and Colloquia (Bangor University).

(14) The 3 documents comprising the QTI Spec together run to some 320 pages 

(15) Timeframe for production of the specs 










Date

IMS project initiated






1997

Metadata Spec v1.0






Aug 1999

Content Packaging Spec v 1.0





June 2000

Enterprise Spec v1.0






Nov 1999

Question and Test Interoperability Spec v1.0




June 2000

(16) From the most recent version of the Content Packaging spec (v1.1), it's not clear to that the revisions in the new version are minor.

(17) From QTI FAQ, IMS web site

"What improvements are planned in the QTI specification in the future?

The Version 1 QTI specification provides a comprehensive way to describe questions, but only a basic way for describing tests. Version 2 of the specification will describe tests (i. e., assessments and section in more detail, as well as describing a standard format for holding results. Questions created using only the core Version 1 specification  will  comply  with Version 2. But  it is  very  likely that questions which make use of Version 1 extensions will require some modification to be compliant with Version 2."

(18) From Enterprise spec v1.01 Best Practice Guide p. 6

"Specification Development Process

…

After a final specification is released, the team develops the next scope document for subsequent work. New requirements and features dropped from the previous specification constitute the scope of the next effort."

Author’s italics.

