The IMS Enterprise Implementation and Interoperability Profilers

Introduction

The IMS Enterprise specification, like other IMS, and many other XML based vertical sector specifications, is based on a domain information model. This tends to be a 'catch all' which can be used for different purposes, and for each purpose some parts of the specification get used , while others are ignored. 

As an example, the Enterprise spec is typical used (and was designed to be used) for two quite different purposes: one, to send class enrolments to a Learning Management System/Virtual Learning Environment; the other to return results to the Student Record System on completion. Not surprisingly, quite different parts of the specification are used for each purpose, but it has been left up to the implementers to decide which fields to use for each purpose, and not implementers will make the same choices.

Assuming two systems, which have independently implemented the IMS Enterprise specification, are to be interfaced to achieve a specific task, their integration can be simplified if each implementer sets out which fields their system uses for this task. It is obvious, but also necessary to state which system is acting as a source for the information to be passed, and which is to receive it (the 'sink'). Most systems are only able to act as one or the other, but some systems may be able to act as both a source and a sink. 

An Implementation Profile at its simplest, is a statement of which elements of the specification have been implemented by which version of a system acting in which role (source or sink) for a given type of exchange.

If both systems have an Implementation Profile, these can then be compared to determine which fields they have in common and thus establish the basis for building an Interoperability Profile.

There are at least two more stages or levels, needed to provide a meaningful Interoperability Profile:

1. It needs to be established that data can in fact be passed between them using their shared fields.

2. It then needs to be established that the use both make of the data is consistent

The second is, in general, much harder as it has to be established in terms of the wider processes which the exchange between the systems is supporting. 

As a very simple example, take the fields Forename and Family Name: in one system a programmer might make the mistake of switching these around, and perhaps does it consistently as both source and sink. When internally testing, everything works fine and all the data appears in the right places, and when testing transfer between this system and a system form another implementer, data also transfers and validates without problems (it  was a string of acceptable length). It is only when the second implementer starts to use, or at least closely examine, the transferred data that it becomes clear that first and last names have been swapped around.

There is another level beyond these two. Borrowing from linguistics, the first level can be called the syntactic level and the second the semantic level. The third level can be called the 'pragmatic' level. This is concerned with the use that is made of the information, once it has been transferred. Is the personal information used to build further records about learning progress? to send letters to a home address? to raise funds from alumni? and so on. These might be said to be beyond interoperability between two systems, but they determine the types of information needed and hence reach back into the Profiling. This is why the Profiling is done against a purpose. Even 'a purpose' is not simple and clear cut: for the same general purpose, different institutions may have specific and somewhat varying information needs. Therefore it is useful to establish a general 'core' profile for a given purpose that is accepted on a sector wide basis. This can generally only be established in the light of experience and is a key task for the near future.

Once general core Process Profiles have been established, they provide a yardstick against which to base Interoperability Profiles in more particular circumstances. More significantly, they help to provide modular 'component' definitions which may be used to build support for more complex tasks. This approach is, for example, being used in the ebXML specification to support a wide variety of eBusiness exchanges.

The Accompanying Spreadsheets

Returning to ground level, the two spreadsheets provide simple starting structures. The first is an 'Implementation Profile' template for the IMS Enterprise Specification. The second, an 'Interoperability Profile' template which enables two Implementation Profiles to be placed side by side and, from the common fields, generates an 'implementation intersect'. As stated above, this step provides a base level to start from, rather than any definition of actual interoperability, but as such is still useful.

The Implementation Profiler provides drop down menus to support for entering the data in accordance with the structure of the Enterprise specification. The Interoperability Profilers provides support for which fields do both systems have implemented. Beyond that it simply provides spaces against the fields to record actual data transfer and then acceptable 'information' transfer.

But a base 'implementation intersect', which is the core of the Interoperability Profile between two systems, establishes which fields are worth testing. It also helps determine which additional fields one or both parties may need to add in the light of the requirements of the larger process being supported.

Having provided a baseline for testing, the same framework is used to record the results of both data level and information level testing. It has to be pointed out that prospective system purchasers are primarily  interested in information level interoperability. The data exchange level is primarily for developers and others as a necessary step towards establishing real interoperability.

In terms of the MLE Pilot Projects, Data level interoperability may be all that can be established across the Pilots by the end of the Project, but hopefully some level of Information level interoperability will have been established within individual Pilot projects.

The Spread sheets are provided as Excel Templates so they need to be saved to appropriate template folder (e.g. C:\Program Files\Microsoft Office\Templates) for it to be offered when creating new spreadsheets.

The IMS Enterprise Implementation Profiler

The Implementation Profiler enables an implementer to indicate:

· which parts of the IMS Enterprise specification have been implemented 

· for which version of which system
· for what purpose or 'Usage'. The two typical purposes are transferring enrolments from MIS to VLE and returning results from VLE to MIS. Each of these ought to have a different profile, with different mandated fields. (As it currently stands, mandated and optional fields are oriented towards enrolments and not to returning results)

· playing which 'role', Source or Sink (Sender / Receiver)
if the system plays both, create two profiles, as the fields could be different (Note that if a system is both a sink and a source, IMS requires that it should pass on all data it receives, even if it cannot handle them all, e.g. extensions)

The Enterprise specification could be used for other purposes where a different Profile would apply.

The Specification has a hierarchical structure in that it is composed of four basic elements which in turn have sub-parts, and they others, etc. This is reflected in the Excel outline structure.

Using the Implementation Profiler

The 'Context' fields

At the top are three fields:

Vendor:

System:

version:

which are for entering the data to identify the system being profiled.

There are then two more fields:

USAGE:

ROLE:

The first, 'Usage', is to indicate the Context or Purpose in which the exchange is taking place. As indicated above this is important as it helps to determine which fields are relevant.

The second, 'Role', is for indicating whether in this Profile, the system is acting as a source (sender) or a sink (receiver) in the information exchange. Some systems may be able to act as both, and its is conceivable that they might use different fields in different roles, so a different Implementation Profile should be developed for the same system in each role.

Entering the Implementation Data Using the Outline and Drop Down Boxes 

There then remains the task of setting out of which fields have been implemented.

In essence a Y or N is entered in column B against each field in the specification that has been implemented by the system in the given context.

As sections may be implemented as a whole, drop down boxes have been provided in column A to ease the data entry task. Selecting a Y or an N in a drop down box in the same row as a section heading enters the same letter for all its sub-fields and sub-sections in column B. Select 'Partial' if only some if the sub-elements have been implemented. Selecting 'Partial' simply opens up and selects the relevant sub-section so that more detailed data can be entered. If a section has largely been implemented, select a Y first, followed by selecting 'Partial', and select an N first followed by 'Partial' if most of it hasn't been implemented.

At any level:

If all sub-elements are implemented, select 'Y' in the drop down box

If no sub-elements are implemented,  select 'N' in the drop down box

If some but not all sub-elements are implemented, select 'Partial',

then the sub-section opens to enter the details:

      * hand enter 'Y' or 'N' against the leaf elements

      * use the drop down boxes to enter data in any further sub-sections

If the whole spec has been implemented, simply select 'Y' in the drop down boxes for Properties, Person, Group & Membership and you are done.

Using the outlining

A closed outline is indicated in the panel to the left with a '+' in a box. Clicking on it opens that sub-section. 

Conversely an open outline is indicated with a '-' in a box which can be clicked on to close the section.

At the top of the left hand panel, there is sequence fo numbers from 1 to 6 each in boxes. These toggle the open or closed state for outlines at that level. Thus clicking on the six will open everything, unless everything was already open, in which case it will close just the sixth (lowest) level. Clicking on the '1' box will close everything, but if everything is closed already it does nothing as the highest level always remains open.

So: Click [1] (top left) to close all outlines; click [6] to open all levels; 2-5 in between.

To close every level, it is necessary to click on the boxes in reverse order from 6 to 1. 

If the Dropdown Boxes stop working…

If the drop down boxes stop working (which may happen after an error has occurred), scroll to the top and click the Reset button at the lower right below the text box.

The IMS Enterprise Interoperability Profiler

At the base level, this is for comparing the Implementation Profiles of two systems to establish the extent of their interoperability, with additional fields to record the outcome of testing.

To use it one system must be seen as the source and its data must be entered in the left hand 'source' side, and the other as the 'sink' with its data entered in the right hand side.

Getting and Entering the Data

The appropriate Implementation Profile must be available for each system.

First copy the Vendor, System and Version number from the Implementation Profile and paste it into the appropriate Vendor, System and Version fields (B3-B5 and K3-K5) in the Interoperability Profile, depending on whether the system is acting as the Source or Sink.

Then copy the Usage field from one of them (they should be the same - at least in meaning) and paste it into the Usage field (G6) in the centre under the Interoperability Intersect heading.

The easiest way to copy the implementation data from an Implementation Profile is to close the outline right down (click on the small [1] box at the top left of the outline panel) then drag select from B12 to B140 and copy the selection. Then go to the Interoperability Profile sheet and, similarly making sure that it is closed right down, select the appropriate column (A12 to A140 or J12 to J140) and paste the data. 

Repeat this for the second system. After pasting in the second system's data, the 'Implementation Intersect' is automatically generated and displayed under the Data/Compared heading (column F).

The Rule for Generating the 'Implementation Intersect' 

The rule used for generating the "Data/Compared" intersect is:

If both sides have a 'Y' then a 'Y' is generated, 

If either side has a 'Partial', then a blank is generated (Not 'Partial' as they may have nothing in common i.e. it has to be resolved at a lower level)

Otherwise (Y/N, N/Y, or N/N), an 'N' is generated.

The Interoperability Intersect

As said before, the Implementation Intersect is only the baseline for the full Interoperability Intersect. 

The next column that needs to be filled in is the Data/Actual column. This requires real testing between the two systems to ensure that the fields identified in the Implementation Intersect can indeed actually be passed between them. Hopefully, this will prove to be the case and the Ys in the Data/Actual column should match the Ys in the Data/Compared Column.

The Information Column 

This leaves the Information column. As said above this is much harder to establish. In addition to the issues already raised, there is the lower level question of interpretation. At this point of time, what would be most useful to all concerned is to get the large picture.

Many fields, probably the majority, are non problematic as far as their meaning is concerned. The above (exaggerated) example of mixing names, while possible, is typically rare, but other fields, particularly those that are specialist or specialised, can be interpreted very differently and may not be tightly defined in the spec. The SourcedID is a case in point, and the first step is to identify the fields where problems have occurred. 

Where the interpretation is not problematic, (we have no tests for this so it is down to human judgement) enter a Y under the Information/Interpret column. Where there is a complete difference enter an N.  Where there is uncertainty (all other cases) enter a '?' which flags a problem to be resolved.

Information/Usage is probably best left to the future. Any definitions for 'consistent usage' are welcomed!

