Interoperability Tables: What They Might Mean

As a part of the guidance to Colleges to be made available as an outcome of the MLE Programmes Pilot projects, the Steering Group would like to produce a set of Interoperability Tables which indicate which systems are able to work together. To simplify matters for the intended audience, the intersection between pairs of systems would be marked by a tick indicating that they interoperate, a cross indicating that they do not interoperate, or a question mark meaning 'unknown' (i.e. that they have not been tested).

This raises many questions to which we need to agree answers.

The course grained questions are relatively easy:

· Interoperability with respect to which specification?

· Acting as a source (sender) or as a sink (receiver) for the information  - or both?

· For what purpose (e.g. in the case of Enterprise, to provide enrolments or to return results?)

The answers to these questions can be set out, but the first thing to note is that it means there will have to be multiple tables, even for one specification (e.g one for passing Enrolments, another for passing Results). Within each table, the source systems will be along one axis, and the sink systems along the other. Systems which can act as both source and sink (if any) would appear on both axes. The version number of the systems will have to be explicit.

That's a start, but more difficult questions remain:

Being more specific then, what does it mean to say to that two systems, one as a source the other as a sink, do, or don't, interoperate using IMS Enterprise to pass enrolments? 
(The same kind of questions can be applied to Learner Information/ Metadata/...etc.)

It is useful to distinguish two basic aspects of interoperability:

1. The 'data' (syntactic) level - which means that, for a given field, the two applications can pass data between them of the right type and format

2. The 'information' (semantic) level - which implies that the two systems interpret and handle the data passed in a given field in a consistent way. While this can be much harder to establish, in many cases this is not controversial (names and addresses are not too difficult to arrive at a consistent interpretation), but in other cases it is (SourcedIDs have been the subject of much discussion, as perhaps have Groups as Members of other Groups, and how this differs from Relationships between Groups).

As establishing the second, harder, information level, depends on first establishing the simpler data level, we should initially focus on the data level.

'Data' Level Interoperability 

With this distinction, the question can be rephrased:

What does it mean to say to that two systems, one a source one as sink, do, or don't, interoperate at the data level, using IMS Enterprise to pass enrolments?

Part of this question revolves around the issue of how much of the specification has been implemented - by each application - for a given purpose.

Taking the Enterprise specification as an example, certain fields are marked as mandatory and others as optional. Examination shows that these requirements have been set for the purpose of providing enrolments, rather than returning results. Thus a Group ID and Description are Mandatory, a Person ID and Name are Mandatory, and within a Membership, as well as ID, several other fields are Mandatory, but not Final which contains results. However, for the purpose of returning results, all that the MIS really needs, given that it already has information about all the Groups and Persons,  is the IDs of the Group and the Member together with the Result and/or Comments. Results could therefore be returned as a just as a set of Memberships (no Person or Group elements) with the Members elements containing only the Final.Results and/or Final.Comments. Some might choose to implement the returning of results form a VLE to an MIS in this way. However, others, perhaps wanting to validate against the DTD, would have implement all the fields marked as required.

So how should we handle a VLE from one Pilot project which for the sake of efficiency returned the results in the first way against an MIS from another project which always applies DTD validation on incoming data before any further handling - and therefore as things stand the two cannot interoperate? (although switch off the checking and they would!)

What about a case where a VLE maintains a certain subset of information about a Persons and the MIS maintains a much fuller set and sends this out with each Person element. Let us say that the VLE is able to read what it can and throws away the rest - do they 'interoperate'? Do they interoperate 'as much' or 'as well' as the MIS and another VLE which reads all the data fields?

What if the MIS and VLE implement different sub-sets of the data?  If they exchange enough information to meet the Pilot college's needs do we 'tick' the interoperate box? Will it be sufficient for another college?

'Information' Level Interoperability 

This is harder to establish because it is not just a question of seeing whether the data can be successfully transferred between to systems as a discrete operation, but can only be fully determined in use i.e. that the to users of the two systems, the way that they handle the data they have received is consistent as items of information.

Again the most useful thing that we can attempt to achieve in the time available is to first mark out the fields that are not controversial and that participant in the Pilots feel can be exchanged without issues arising. This would establishing a common baseline.

It would be good, for all of us, to be able to eliminate these completely and provide consistent semantics for every field, but this may not be possible within the time frame of the project. It should however remain a goal to aim at. Where we can establish agreed interpretations, these become part of the common baseline. Where we cannot, these fields should be clearly marked fields need to be given special attention during an implementation at any given site and between new pairings of suppliers. This in itself would be a useful outcome.

Interoperability Profiles and Implementation Profiles

Linking Interoperability Tables to Interoperability Profiles

There needs to be a way of bridging the significant gap that lies between the simplicity of a tick in an 'interoperate box' and the complexity and variable degrees of interoperability that the tick has to represent. We could have a hundred shades of grey for the ticks, but we would then have to provide a transparent means of selecting one.

What is proposed is that if there is any useful (we will need to agree a definition of "useful"!) degree of  interoperability between two systems, then a plain tick is put in the box. It will then be necessary for anyone who is closing down a purchasing decision to drill down to a more detailed level.

Every tick therefore needs to be linked to an 'Interoperability Profile' for the pair of systems concerned. This is another table showing a summary of the information on which the tick was based.   In essence, this would show what fields both have implemented in common (one as source, one as sink), of these which they have succeeded in exchanging data, i.e. the right type of data in each bucket (hopefully all), and of these, which have been consistently interpreted. This last is the hardest part as we have no means of testing it and so it will rely in human judgement.

This is the key area of difficulty, as this is what is important to users: they won't really care that the two systems can, without error or complaint, pass some data between them, if the data is used inconsistently by them at each end. Or rather they certainly care if they were told that the two 'interoperated' only to discover this was only at the data level, but not at the information level.

So the next point is that these Interoperability Profile tables must make clear this distinction between data and information levels. Then the further point to note is that, while we will hopefully be able to obtain data level interoperability results for pairs of systems across Pilot projects, we are unlikely to be able to obtain information level interoperability other than from those systems that are being tested within particular Pilot projects. We can of course continue to gather this information as more pairings of systems are implemented in Colleges, but this will be an ongoing task after the Pilots have completed.

That said, the situation is not quite as bleak as it may sound. Showing what data can and cannot be exchanged is in itself useful. At the Information level, in practice many fields are not controversial and it can probably, with appropriate provisos, be agreed that they interoperate at this level. What this will serve to do is to highlight those fields which have been found to be problematic. This in turn will be useful as it flags those which will require special attention during an implementation, and focus our attention on working to find consistent interpretations.

Developing Interoperability Profiles through Implementation Profiles

If the Interoperability Profile for two systems has to show which fields both have implemented, then there needs to be a way for each to separately record which fields they have implemented for the given purpose, with the systems playing a stated role. They need to be separate because each system will need to be compared with a number of others. For this, a relatively simple means of providing such "Implementation Profiles" is put forward.

An Implementation Profiles simply provides a tick list for all the fields in the spec which shows exactly what has and has not been implemented.  In addition, the Vendor's name, the System name and version are recorded as well as the Usage and the Role the system plays in the exchange.

Such Implementation Profiles for any two applications can be then be brought together in the Interoperability Profile and compared. This will make it clear which fields both have implemented, which only one or the other has implemented, and which neither have implemented.

The live interoperability testing between two systems can then be focused down to the set that they have in common. This 'Implementation Intersect' (which can be automatically generated from the two Implementation Profiles) thus gives a baseline for interoperability.

As indicated above, the Implementation Profile has also to take into account the purpose of the exchange (enrolment/results/other) and the role the system plays in that exchange (source or sink). Typically an MIS will be a source in an enrolment exchange (but may not be able to act as a sink) whereas a VLE will typically be sink for enrolments (but may also act as a source, perhaps to initiate a specialised learning tool for example a real-time 'electronic meeting place'). And vice versa for returning Results.

We can then also see that one pair of applications would interoperate 'more' than another pair. Are we then back to having multiple shades of grey for the ticks that mark interoperability? And how would we decide on which shade of grey? Is it "How much?" What if they have implemented redundant information? IS that god or bad? Here we should probably try to be factual rather than judgmental: this is what has been implemented this is what can be exchanged. Only if we have established agreed core subsets of information which need to be passed for various purposes, can we begin properly to pass judgement on how well a given Interoperability Profile between two systems matches the standardised model Profile for a given purpose. Producing such Profiles could be an aim for the final CETIS workshop for the Pilots.

Future 

If the Profiles approach is found useful, further work could be done towards defining Standardised Sector Profiles for various purposes. These could include a minimum, then a preferred, subset of IMS QTI; version number Profiling for SCORM for systems and particularly for content which typically uses only a subset; Metadata Application Profiling is already an area being developed in MEG. Use of LIP for Transcripts is also different to its use for Personal Develop Records or for CVs. 
A further useful extensions to Profiling, beyond the Information Model would be extensions to include Interfaces, Messaging, and Transport Protocols to the Implementation Profiles and then to the standardised Profiles. The IMS Digital Repository WG for example is working on defining command sets for basic tasks but different protocols might be used to implement these in different contexts.  And Profiling can be very useful for developing the testing that will be needed if a national test centre is to be set up.
