3.1 Enterprise

The Enterprise specification is concerned with exchanging data relating to people and groups between systems within an organisation, or enterprise. Though the Enterprise 1.01 specification document set which describe it (ref Info model, XML Binding, Best Practice Guide) is relatively short, it is not so easy to interpret and implementation in the context of CO3 has proven somewhat surprisingly irksome; attempting to apply the specification requires a thorough familiarity with document set, an awareness of associated issues (through reading reports such as this, and which may not be documented otherwise), and a common interpretation of the specification with any partners. 
The Information Model provides an abstract view of the data structures relevant to the specification which can be defined hierarchically; the XML Binding specification describes how the model can be instantiated in XML which is well suited for representing hierarchical models through elements and their sub-elements. Under the root element enterprise, the principal elements are properties, person, group and membership; these are written in lower case for convenience, though when they occur in xml they are written all in upper case. It is not the place to describe the specification in detail here, but certain terminology used in the text in referring to elements and what they represent is explained and the main elements described briefly, as follows.

The elements are said to represent data objects. It is easy to see how person and group elements represent data objects; the properties element represents what is referred to in the specification as the packaging and control data object. Elements can be described in terms of the xml hierarchy using a dot separated notation e.g. elements person.bday or person.email pertain to personal data relating to a person.  

The properties element and it’s sub elements are used to contain data to describe the source and target systems involved in the data exchange, and other data such as the date and time of the exchange. The person element and it’s sub elements are used to contain data to describe individuals; the person can be referenced through the sub-elements source and id  which have sourcedid as their parent element i.e. through person.soucedid.source and person.soucedid.id. The group element and it’s sub elements are used to contain data to describe groups; the group can also be referenced through it’s composite sourcedid element. The membership element and it’s sub-elements are used to contain data to describe membership of a group; the group is referenced through it’s sourcedid element. Membership elements can contain member sub-elements which can be a group or person; in either case the member is again referenced through it’s sourcedid element. 

[Understanding the significance and use of the sourcedid element is key to understanding the specification. Though the jargon may take a little getting used to, the rationale for using this referencing element is made clearer through examples given. The Information Model specifies that  target system must store the sourcedid of person and group elements to uniquely identify the data object within the implementation environment. The source and id components relate to the system where the data object was created. It is important to understand that this is not necessarily the same as the properties.source system; the data object may have been created elsewhere, then passed to a system which might subsequently act as (properties.)source in passing the data to another (properties.)target system]
Moving on from this summary, if somewhat technical description of the specification, the question as to what might be the motivation in applying the specification and what benefits might result should be addressed, in the context of the project and otherwise. Exchanging data relating to people and groups between systems within an organisation in a ‘standardised’ way would appear to be an attractive goal. For MIS and VLE vendors, IMS conformance (in respect of different specifications) is seen as a significant selling point in marketing terms. For example, grants to the value of £6 million were recently made to more than 450 colleges in the FE sector in England and Wales for the purpose of acquiring a VLE with the recommendation that they be IMS conformant.  More generally, organisations might employ multiple IMS Enterprise conformant VLEs and use an IMS Enterprise conformant MIS in populating these with student data. They might consider migrating to an IMS Enterprise conformant MIS in order to do this, or data could be used from one VLE to populate another. Library systems could supply data to an MIS or VLE in a similar way, and results might be returned from a VLE to an MIS. Other scenarios are described in the specification itself. 
On the other hand, there are a number of arguments against Enterprise implementation. The fact is that the Enterprise specification is not a standard and there are substantial issues to be addressed in implementation and in negotiating the profile of the exchange between interoperating systems (ref “The IMS Enterprise Implementation and Interoperability Profilers” and “Making Interoperability Tables Meaningful”). In respect of the suggested benefits, above, it is contentious whether such claims could be realised. There would almost certainly be loss of information in attempting to populate one VLE using data from another different in type, since different VLEs have their own characteristics and one would suppose that the best strategy would be to use MIS data anyway. There may well be loss of information, also, in attempting to populate different VLEs with the same data from a given MIS system. Finally, organisations may well already have in place procedures in transferring data from one system to another with these procedures customised to particular requirements of the organisation by requirements analysis conducted over an extensive period, though these be non-standard. 

These reservations echo Section 1.1.x which described how the Enterprise specification might be considered of limited value without the use of extensions. The specification is designed to be flexible enough to allow the use of xml elements outside those defined in the specification by use of extension elements. The use of such presents a problem however as there is no requirement for processing or storage of extension data. Thus a number of vendors have their own extensions, and offer services to  clients in order to customise use of the specification to meet particular needs, but any interoperating system from another vendor would not the benefit from this extra functionality (/versatilty) and would generally be limited to basic level transactions.

The limitations of the 1.01 specification should not necessarily be taken as a criticism, but getting stakeholders to buy in to IMS would be easier if the specification was seen as being more generally useful. As mentioned before the problem is really one of perception and managing expectations. While one of the lessons from the JISC MLE Interoperability Projects in FE programme was that representatives from the FE colleges and MIS vendors felt that the specification was not adequate and further analys is of business needs were required to deal with such matters as authentication, auditing, attendance, tracking etc.., Enterprise 1.01 should perhaps rather be seen as a first step toward interoperability. In the IMS specifications development process, Enterprise is evolving, and a number of the issues mentioned above are being addressed, including aspects of student profiling (ref IMS Enterprise Information Model Final Specification Version 1.1 Draft 3). 

In terms of CO3, partners have been engaged in learning how the specification is used and how far implementation possible, with the aim that the experience would be of benefit generally through being disseminated and so shared with the wider community in the sector. The reader will be able to gage something of how well the specification was designed and presented, and how particular requirements of a CO3 implementation were accomodated. Familiarity with issues and actual implementation at different levels help in deciding whether to extensions are desirable or necessary, and whether to migrate to new, more powerful specifications which might better serve the needs of the community as specifications mature.   

Context [COSE]

The COSE team have been involved in applying IMS specifications for the past several years since the first specifications were produced. This experience has been beneficial in applying the Enterprise specification in terms relating to familiarity with the general format of IMS specification documents, with the use of xml bindings and with procedures for engaging with working groups. It should be said also that an awareness of the limitations of how the specification might be applied and certain quirks in the language in which it is written made implementation less troublesome than might have been the case for others new to IMS.

In the context of Staffordshire University, interest in applying the Enterprise specification could be rationalised in perhaps four strands. First, as mentioned, there are commercial considerations for COSE where IMS conformance is perceived as an important attribute for a VLE. Second, multiple VLEs are employed at the University and application of the specification could facilitate exchange of data between the MIS system and the VLEs and maybe between VLEs. Third, expanding on the second point, and as expounded in the specification documents themselves, the specification may facilitate wider enterprise (i.e. institutional) integration, for example between the libarary systems and COSE. Fourthly, the University leads a consortium of regional FE colleges (SURF) which have each acquired COSE, and there is an expanding number of these college students enrolled on University Foundation Degree courses, which offers the prospect of cross-enterprise exchanges. These strands were listed in order from most to least significant; the fourth strand reflects learner-centredness, current focus of the JISC 1/01 programme Managed Learning Environments for Lifelong Learning: Building MLEs across FE and HE.
The rest of this section serves as an introduction to ideas discussed in further detail in 3.1.2.x / the Implementation section which follows, indicating how and how much of the specification was implemented and why, and in the context of the project work plan relating to application of the Enterprise specification. 
The partners of CO3 aimed to implement tasks 1.1 and 1.2 of the work plan summarised as follows

(i) batch enrolment using data from MIS to input to VLE 

(ii) return results from VLE to MIS 

(iii) exchange data with partner VLEs to enable groups and their associated members (‘classes’) to be imported and exported

It was necessary early in the project to liaise with the MIS team at Staffs. to learn about about the MIS system and procedures for enrolment into COSE. Though all elements of the work plan use the specification, it’s application in exchange of data from MIS to VLE is more straightforward than in exchange of data from VLE to VLE and assumptions in applying the specification could be made locally. Work commenced also on modifying COSE to allow import of hand written enterprise xml files with dummy data. Rather later, in discussion with partners, the idea of an XML generator tool arose and this was developed and applied here in processing MIS data files to generate enterprise xml. 

In interpreting the specification with partners, a substantial number of issues were encountered, which are discussed elsewhere (see Section on Issues). Most of these related to the specification per se, though some were specific to CO3, which might have been anticipated considering that VLE to VLE exchange is not a scenario explored in the specification. Exploring these issues was part of a process elsewhere expressed as ‘negotiating the profile of exchange’ and they were the subject of sometimes lengthy email exchanges through the project mailing list (and surfpilot and jisc-interoperability mailing lists); In other cases, postings were made to the IMS developers’ Profiles forum / working group, for resolution.

Taking a conservative view, COSE attempted to implement the specification using a minimum number of elements. This was justified simply on the basis that one should learn to walk before attempting to run, but also relates to the question loosely described as ‘data ownership’; it was felt that it was not desirable to replicate data from the MIS system unnecessarily in COSE, though by the end of the project, this view was being revised to accommodate certain non-mandatory elements, other than those required by CO3 partners. 

Midway through the project partners began using the JDOM API and the Apache Xerces parser for processing and writing xml which were a great help in generating code. Enterprise xml files were being exchanged between partners, testing began on importing these into COSE and issues further explored. Late in the lifetime of the project, a means of systematically analysing how much of the specification was implemented in any particular system, and determining some measure of interoperability with other systems, became available through the simple idea of using Excel spreadsheets to record implementation and interoperability profiles. These were produced in a parallel programme and distributed through the jisc-interoperability mailing list; not all project partners were able to avail themselves of these but they were useful in COSE in exploring further use of non-mandatory elements and so expanding the implementation footprint and interoperability intersect.

Only quite recently was work further progresssed in exporting enterprise xml from COSE.

Implementation 

COSE
[Work plan and progress]

The work at Staffordshire University has involved 

(a) making required modifications to the interface and system code in java and to back end scripts and system files.

(b) liaising with Staffordshire University MIS systems team. 

(c) development of a generic configurable tool (standalone java application) enabling conversion of MIS output files to xml format

(d) liaising with VLE partners and exchanging sample and bulk data files for testing through development systems

In respect of (a) modifications will be refined and incorporated in COSE v 2.1, which release is anticipated in the spring of 2002. It will be demonstrated that good progress has been made in respect of  batch enrolment to COSE from Staffs. University MIS. As this project ran in parallel with another JISC interoperability project, results pertaining to enrolment from Microcompass QLS system are also presented in the appendix (see also ref report to JISC entitled "Pilots to Prove the Concepts of Interoperability within Managed Learning Environments in the Further Education Sector" submitted by the Staffordshire University Regional Federation (SURF) project ). The design of the COSE system, with it’s java based interface and CGI interactions with the system web server, has made these modifications relatively painless. The object orientated nature of the code meant that few classes had to be changed and the availability of the JDOM API greatly facilitated manipulation of  XML files; writing new perl scripts was made easier in leveraging earlier work, making use of perl modules. In saying this, the purpose is to indicate that most of the problems in implementation lay in interpreting the specification and analysis. System diagrams have not been included here but may be published on the COSE website in due course, which will include references to IMS related work. In essence, these would show system files that relate to how sourcedids are mapped and how other data object data persists. This is described in general terms partly so as not to burden the reader with too much detail but also because system file directories and formats used currently are subject to further development. It has not been possible at this point to implement return of results from VLE to MIS (ref Issues), which is a problem in requirements analysis rather than anything else. 

In respect of (b), the project has provided the impetus in developing communications with the University MIS team and learning about the MIS system, known Thesis (The Student Information System), which is key to advancing enterprise work and has provided insights as to how the Enterprise specification might be further developed and used here. Thesis is an Oracle database drawing on data provided across the University. As well as that provided by the Student Office and Schools within the University, data is sourced from Library Information System, the Finance Office, the Personnel Department and the Accomodation Office. Data fields in sample outputs, particularly of HESA (Higher Education Statistics Agency) records, and examination of HESA documentation showed a good correlation with elements of the Enterprise specification, so that the latter might be loosely descibed as a subset. Though work was focussed initialy on mandatory elements and just two other non-mandatory elements, it was useful to know that most data which might be required was accessible by requesting that an appropriate SQL query be run. Though largely preoccupied with other duties, a good relationship was established with the MIS team. This liaison was not especially protracted or burdensome for them but specific information vital to the project was supplied, for example, in respect of the  uniqueness of the student id, used in generating a COSE account, and in respect of general proceedures which apply in the Schools in managing module and accreditation (e.g. use of module codes and assessment criteria).

In respect of (c), it was perceived that such a tool would be generally useful and partners from this and another interoperability project expressed support for development of this utility, which was originally designed to generate enterprise xml from different MIS systems, but can be configured to generate other xml according to some other dtd (or schema), and so be more versatile and useful. In the context of CO3 this xml generator tool has been used in the course of the project to convert output files from Staffs. University’s own MIS and from Huddersfield University’s SIS (Student Information System). Examples of how it might be used more generically would be (a) in the processing of ISR returns (Further Education), which are to be made in xml fornat in the foreseeable future, and it is (b) for use in  COSE, persuant to the use of LIP (IMS Learner Information Packaging) for student profiling (c) for use in the development of an HE Progress File and components thereof  i.e. the Institutional Transcript and the Personal Development Plan (ref CETIS Learner Information and Enterprise Group & http://www.recordingachievement.org). While still being developed, xml generator tool will be made available as a product of JISC funded work in due course from the COSE website (ref Appendix item XML Generator). 

In respect of (d), corresponding with (iii) and task 1.2 of the work plan, a key part of the work was in interpreting the specifications and reaching common conclusions. While interpreting the specifications was also necessary in the work involved in batch enrolment using data from MIS to input to VLE, this depended largely on the efforts of the developer(s) at a particular site, and assumptions in applying the specification could be made locally, for example, in respect of which non-mandatory elements mgiht be included, uniqueness of ids, granularity in respect of groups and characters and strings allowed as values of enterprise elements and attributes. Such issues were rather brought into focus in exchanges between partners, as were other matters specific to VLE-VLE exchanges, notably in the mapping of roles (ref Issues).

An outline of the progress to date is described in what follows, including technical details, certain of which are considered as being of general interest while others relate specifically to COSE implementation. There follows a discussion of aspects that are yet to be addressed, and comments on continuatuion of this work. 
 (i) Batch Enrolment

Until September 2001, procedures in enrolment into COSE involved IT staff running two scripts against files generated from the University MIS which are accessible in a common area. Using the same data file, named according to the particular course module, one of these scripts generates the user (student) accounts while another populates the module group instantiated by LDC (Learning Development Centre) staff following internal quality procedures.

Around September of 2001 ‘automated’ batch enrolment was inititiated. This depended on a new file format and allowed for enrolment of students to multple groups on multiple learning environments, though for COSE at least the groups still had to be instantiated through the LDC.
Enrolment for the purpose of the project involved a similar process. Later in the course of the project certain modifications were requested in running SQL queries used in generating the data files in as much as given names / forenames were produced in full rather than as initials. These files were again output to a common area from where they were recovered and processed using the XML Generator tool. The Enterprise xml file(s) so generated was then copied to the COSE development server and the data objects contained therein imported through the interface. It would not be necessary in this case for LDC staff to instantiate the module groups, but it may be that the same internal quality checks be performed prior to import, else at the MIS level.

(ii) Returning results

In respect of the returning of results from the VLE to the MIS, while progress has been made in this area, this has not been fully implemented as yet as mentioned previously. The matter is discussed further in another section (ref Issues). 

(iii) Data Exchanges with partner VLEs for import and export of classes
Data exported to VLE partners from COSE proceeded through a number of iterations, using dummy data and hand written xml early in the project, then using xml generated by means of the XML Generator tool from MIS data. These transfers, while productive in helping negotiate the profile of the exchange, were not the aim of task. The work in generating xml from COSE itself was, until late in the project, only partly finished and in some sense is still incomplete. Strictly speaking, without having actually generated batch xml files out of COSE and transferred these to partners and had the data objects described therein imported successfully, this task can’t be said to have been more than half completed.  Such progress that has been made however, as demonstrated in the next section and associated files described in the appendices, that would allow one to conclude that exporting classes from COSE in the same xml format as applied in actual transfers to partners has now been achieved.  

Only mandatory elements and two non-mandatory elements were included in the exported xml, the non-mandatory elements being person.bday and person.email. These latter elements i.e. the data passed in those elements, were required in one or other of the partner VLEs in setting a user account.

Data imported from VLE partners to COSE was processed to generate new learner accounts and groups and in assiging membership of those groups, as described in the section below. Data imported from Colloquia included non-mandatory elements additional to those mentioned above in respect of the group.relationship element. This reflects the fact that implementation in Colloquia is more advanced than is the case with other partners, and an important strand in the CoMantle project run in parallel with CO3. COSE does not (yet) implement group.relationship (see also Issues).  

It is appropriate here to discuss further what it means to implement parts of the specification or not to implement some part of it. Thus far the matter has been discussed in terms of particular elements being included in an exported enterprise xml file, or, in importing and processing such a file, simply stating that some element has not been implemented. This may be sufficient in a summary, but a more rigorous and systematic analysis is desirable. Late in the project a means of conducting such an analysis became available through the use of spreadsheets describing Implentation and Interoperability Profiles. 

Circulated through one of the Interoperability in FE mailing lists (JISC MLE Interoperability Projects in FE programme), documents associated with the spreadsheets (ref “The IMS Enterprise Implementation and Interoperability Profilers” and “Making Interoperability Tables Meaningful”) describe problems associated in defining interoperability referring to three kinds of interoperability at different  levels, the syntactic (data), semantic (information) and pragmatic (use). This analysis does not pretend to offer a solution to determining interoperability but is a most useful facilty in progressing work in this area, and formed the basis for a ‘virtual plugfest’ whereby the major MIS and VLE vendors involved in the programme could exchange enterprise files and test interoperability. 

The spreadsheets allow analysis according to elements and attributes thereof as described in the specifications, enabling a particular system to describe its implementation profile in terms of which parts of the specification were implemented, for what purpose and whether the system was acting as a sender (source) or receiver (sink) of the data. An interoperability profile can be generated in a pairwise analysis between such a source and sink of enterprise data. The more elements and other data that are implemented in common, the broader the interoperability intersect (or footprint) at the syntactic (data) or semantic (information) level. The difficulty then is to decide what ‘implemented in common’ means i.e. that the information passed by the data is used in a consistent way between the two systems.  

It was mentioned that data exported to VLE partners from COSE proceeded through a number of iterations. Most recently, the work here aimed at gradually broadening the implementation profile of COSE and so the potential interoperability intersect (see COSE-COSE exchange below). While not wishing simply to replicate in COSE data from Staffs. MIS system, including certain additional non-mandatory elements can resolve issues relating to, for example, the format of a name, discusssed below. 

In respect of what is ‘implemented in common’, a number of examples can be given. For COSE, implementation of a number of elements simply means storage and retrieval of data for import or export of enterprise xml, while other data is editable within COSE. In respect of properties.source and properties.target, if these values were not appropriate to COSE, then the file would not be processed  i.e. a source system would be one with whom COSE developers had negotiated the profile of exchange. 

In respect of the recstatus attribute (person, group or member.role), COSE only allows a partial implementation at this time, since doesn’t allow update or deletion of these at the current time. Implementing other elements may be more contentious. In respect of member.status, though this is a mandatory element, there is no concept in COSE relating to ‘inactive’ members, and such status would be interpreted as non-member; see also comments on person element below. 

In view of the discussion on implementation above, a number of heuristic points in the COSE implementation are indicated as follows. These are meant to be informative rather than exhaustive. Such assumptions as have been made should be made explicit between partners in negotiating the profile of the exchanges.

Perhaps the most significant of these relate to the <PERSON> element. Such a person is characterised by sourcedid data and other personal data, and as the sourcedid data is referenced when that person is made a member of a group, and that member can assume a number of roles. As data imported from partners mapped to the role of learner, the <PERSON> element was interpreted as being a learner. It is possible in COSE to change the access level of a user, equivalent to giving a different role, but the current implementation makes no attempt to associate a person with their sourcedid or personal data other than as a learner.  

COSE requires certain data for an account to be created: a name, password, access level and preferably an email address. In respect of the email address, it was agreed between partners to include this element in transfers. The access level was taken to be 3, which means learner accounts were generated, as discussed in mapping roles. A common password was used in processing the xml to generate learner accounts; this can, and should be changed to some other value, according to user preference. In respect of the name, COSE accepts a surname (family name) and up to four first (given) names or initials. Though the <FN> i.e. formatted name element is mandatory and was used in transfers between partners, there is no definition of what the format should be. This can be resolved through the use of non-mandatory elements, but the assumption was made that the last string was the family name and preceeding strings were given names or initials.   

Finally, the element group.description.short was taken as the group title. This use is indicated in the specification, but somewhat ambiguously, and may not be appropriate according to agreement between partners.
Results 

The screenshots which follow illustrate how far tasks 1.1 and 1.2 of the work plan have been achieved. Data objects described in the Enterprise specification were transferred between Staffs. University MIS and COSE and between COSE and partner VLEs. Progress relating to returning of results is described. Further details relating to these, and other relevant exchanges, particularly relating to the files used in the exchange are given as an appendix (ref COSE enterprise exchanges); spreadsheets describing the implementation and interoperability profiles of certain exchanges are also included where these were available. 

While these exchanges constitute proof of concept, there remains a substantial amount of further work to be done by way of testing and further development in addressing issues (ref Issues). Notwithstanding, and considering that the specification doesn’t explicitly support VLE VLE interoperation, and in this the project has been “stretching” the specifications, it has been demonstrated that a significant level of interoperability is possible between quite diverse systems. Establishing that groups and their members can be exchanged, could be the basis for further work in collaborative working / messaging, though there is no immediate prospect in this happening, depending on demand for such a feature and, preferably, a specification to work by. 

There were two general problems encountered which it is important to mention. Though these should be quite easily resolvable, they remain outstanding as items not addessed (*) in the lifetime of the project. 

Most significant is that the xml files sent here were edited to reduce the number of entities to be transferred, thus the files referenced below have an _s suffix, meaning “shortened” form. This was done because, clearly, it is easier to handle smaller files and important to ‘negotiate the profile of exchamge’ before attempting batch file processing. Though the reduced files were processed satisfactorily, it was found that there were bugs in the processing of batch files which remain unresolved as yet. Part of the problem relates to the limited error checking in the development server as it stands. There needs to be added exception handling, for example, for dealing with duplicated data in import files or for referential integrity: if a person / learner is to be added as a member of a group, then data relating to both the group and the person / learner must be included in the import file, else these data objects must already have been created on the system. 

The second problem, which might well be related to the first but which is more generic, was that edits were sometimes required of characters included in group (or person) identifiers of imported files ie the id component of sourcedid. For example, one could say the # character is reserved in COSE, as it is used as a field delimiter. This matter could be resolved in negotiation with the managers of the source system, else in code by further mapping. Other comments and observations relating to particular exchanges are given  below.  

(* check this is still true at time of submission of report)
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Fig E1 Group Management menu allows import and export of enterprise.xml  (Administrator access)

Figure E1 shows the COSE interface as accessed by admniistrators (access level = 0). The Group Management tab of the Management tools allows import of some particular file, the name of which is currently hard-coded. A file dialogue needs to be added to allow user selection of files from the appropriate system directory. [Prior to import of any enterprise xml file, there are two other learner groups which may be seen in this and subsequent figures, named “ittmjs group” (cose group identifier /L/1) and “sup3 learner group” (cose group identifier /L/2)]. 

Regarding file export / output of enterprise xml,  there are two ways this can be done currently. Where a mapped group is selected in the group tree, a file can be generated for that group, it’s members and person elements associated with that group (so long as these themselves have been mapped). Where no group is selected a file is generated incorporating all mapped groups (their members, and associated person / learner elements). The difference between mapped groups and non-mapped groups is discussed further below. 
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Figure E2 Enrolment from Staffs MIS (161201_s1.xml.) 
Figure E2 shows how an enterprise xml file generated by means of the xml generator tool was processed and used to enrol / import learners in groups. The file input to the xml generator was from Staffs. University MIS. Some 25 groups were instantiated and 10 learners. Only one of the groups, with the group name ‘ENVIRONMENTAL ANALYSIS’ had any members. This is shown as the selected group, and it’s members are shown according to the members tab opposite. 

Files similar to this  (161201_s1.xml) were passed for import to partner VLEs. The only non-mandatory elements / data included in the enterprise file relate to each learner’s date of birth and email address ( i.e. person.demographics.bday and person.email), both of which were required by one or other of the partner VLEs. The mandatory element <FN> (i.e.formatted name) is given here as

<FN>FIRST_GIVENNAME SECOND_GIVENNAME FAMILY_NAME </FN>

rather than 

<FN>INITIAL_FIRST_GIVENNAME.INITIAL_SECOND_GIVENNAME.FAMILY_NAME </FN>

as previously (e.g. 201101C.xml). Also, the # character used as part of the group sourcedid.id element

was replaced by the _  character.

The current format for enterprise xml exported from COSE is now different from that generated through xml generator tool, having evolved somewhat in the last months. Notwithstanding, the formats are not radically different and the xml could be easily be exported as in previous exchanges .     
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Figure E3  Enrolment from Colloquia (col180202cs_2.xml)
Figure E3 shows how an enterprise xml file generated from Colloquia was processed and used to enrol / import learners in groups. The - character used as part of the group sourcedid.id element was replaced by the _  character. Three groups were generated only one of which had any members; five learners were generated and added as members to the group named batchtestsg2. It should also be noted from the xml file that the group batchtest is indicated as a parent group in respect of batchtestsg and batchtestsg2, but COSE has not attempted to implement such relationships (see also ref Issues) . For the purpose of importing into COSE, the value of the properties.target element was edited. The values for properties.datetime and for the properties attribute lang are not in the formats recommended in the specification Information model (ISO 8601 and ISO 639 respectively). Inspection of the xml file shows that data from this file includes data relating to students previously imported to this Colloquia instance from Staffs University MIS, and shows how sourcedid elements are / should be passed unchanged after import. 
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Figure E4  Enrolment from CoMentor (comentorExport_s1.xml)
Figure E4 shows how an enterprise xml file generated from CoMentor was processed and used to enrol / import learners in groups. The point has been made that there is only limited error checking in COSE at this time, but all imported files are checked for validity against the dtd. It was also mentioned previously that there was some confusion over which dtd applied. The  comentorExport.xml file did not validate and so would not normally be processed. With validation and certain other features turned off however (e.g. relating to recstatus attribute, and idtype element ), it was possible to process the file. The location of the referenced dtd was also edited to remove DTD/ dir in the doctype declaration. Eleven learners were created, ten of which were added as members to the only group titled ‘Testing five’.
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Figure E5  COSE – COSE exchange (cose0005.xml)
Figure E5 shows how an enterprise xml file generated from one COSE system was processed and used to enrol / import learners in groups in another COSE system. It is appropriate in this section to present associated issues relating to enterprise and COSE in describing another means of ‘importing’ enterprise data objects. 

While for the purpose of implementing the enterprise specification it is important for certain users and groups to be mapped ie their usernames associated with sourcedid, and in the context of Staffs. University, the MIS system will be the principal source associated with these groups and users, it should be possible for the COSE system itself to act as a source and generate it’s own permanently unique ids. On the other hand (and if just learners and learner groups are considered) it is not necessarily desirable for all learners and learner groups to be mapped. Learners can be loosely organised in different kinds of study groups by tutors, not associated with course modules, for example, and temporary learner accounts may be set up for users who may be casual users not even formally associated with the university. This mapping may constitute a significant cost to the system, since every time a permanently unique id is assigned, a check has to be made against all other users (/groups) of the system that that id is not already in use.  

While this matter remains unresolved, an interim solution has been effected through use of command line scripts for generating mapped learners and groups. Three groups (testgroup1 -3) were created and twelve learners, these being added as members ( 1-4, 5-8, 9-12 ) to each group (1 -3) using the COSE Group Management tool. Cose0005.xml is the enterprise file generated on export, with all mapped groups in the learner tree, and associated, mapped learners  (as person elements) and members (albeit dummy values being given for ids, and not actual permanently unique ids). There are a number of non –mandatory elements included here, which depend on the values input to the command line scripts; this data is retrieved from system files where the data is written to from the command line scripts in the same way data is written to system files on import.

As with the Import routine, a file dialogue needs to be added to allow the user to name the file and save it to an appropriate location. 

Modifications have been made to the interface to allow return of results, as shown in Figure E6. The current version of COSE doesn't allow return of results otherwise, but work submitted in COSE is accessed by a tutor through the Learner Submissions interface. In returning results using the Enterprise specification the group and person (learner) sourcedids are critical. If the constraint is assumed and made that the naming of the folder where submitted work is posited is according to the COSE group identifier, which is reasonable (folders can otherwise be generated and given a title by any name chosen by the tutor), the sourcedid of the group can be traced. The system files already reference the user name of the student submitting the work, and so neither is it a problem to trace the person.sourcedid.  
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Figure E6. Returning results through the Submissions interface

Summary

It can be seen that substantial progress has been made in implementing the specification in COSE and a significant degree of interoperability achieved with CO3 partners. Albeit that the work is in progress rather than being completed, results demonstrate the basic aims of the specification in facilitating exchange of person, group and membership data objects between systems. In this summary, something of the work which remains outstanding in COSE is discussed and general advice given on implementing the specification based on the experience of project partners.
It is clear that more work is required in processing batch files, particularly in error checking and generating log files and this will help in resolving the question of whether to make creation of mappable permanently unique ids generic for all cose users and relevant groups. The question as to what constitutes a relevant group depends rather on the issue of granularity as it pertains to groups. At least for COSE to COSE exchanges it would be possible to export group types other than learner groups (peer groups, tutor groups), so it would have to be decided whether this would be a useful feature. Likewise it would have to be decided how far to expand the implementation and interoperability profile of COSE and to what extent data objects should be updatable. Currently COSE only partially implements  recstatus, with “add” but not “update” or “delete”; having implemented “add”, it should not be difficult to update or delete except that there is a problem deleting person data objects in COSE batchwise since it takes a long time trawling the system for (content) data shared between users and groups.

Other items on the to do list, include changes to the interface to allow use of  file dialogs to allow user selection of import files and location of export files, implementation of the relationship element, analysis of  the format allowed for identifiers, and entity reference conversion (accomodating use of ‘&’, ‘<’, ‘>’ and  quote characters in data strings). 

It has not been possible during the project to deal with transport mechanisms and security issues in implementing the specification. These are important matters but are discussed with some flexibility in the specification. It is a requirement of the specification to “allow any type of publish / subscribe and query / response protocol – synchronous or asynchronous”, and in respect of tracking (?group) identifiers across systems, “the process may be manual or automated” ; developers are advised to “apply the appropriate security measures”.  The CO3 partners had it mind to share data via an authenticated FTP server, with some agreement (protocol) on how that data might be accessed, but this never happened through lack of time. In discussing this point, it is worth mentioning the idea of trust. Where enterprise data is being passed between partners, a trust relationship has to have been established between those partners. This idea of trust is just common sense, as each partner will be anxious not to have their system contaminated with bad data. In allowing partners to access system data, or in accessing data from their system, it is assumed that a common interpretation of the specification has been reached, formats for data strings agreed and related matters such as uniqueness of identity across sourcedids resolved.  

It was posited that the Enterprise specification might be considered of limited value without the use of extensions, and mentioned how a number of vendors have their own (suites of) extensions, though the specification makes no requirement for processing or storage of extension data. The first problem in using extensions is in determining what extensions are required. It was not possible for CO3 partners to conduct the requirements analyses to make that determination, and which may be quite different at different institutions anyway, but it is clear that, for example, in respect of  returning results, extensions would be useful to describe different kinds of result. It should be noted also that use of extensions does not detract from the the basic functionality of enterprise implementation in a target system.

Issues relating to conformance are discussed elsewhere, but the claims to conformance in respect of certain conformance statements should not be taken as proof of interoperability. The use of implementation and interoperability profiles would seem the best means currently available in terms of testing what any “implementation of the specification” means, and this applies rather more at the data level rather than at the informational level. It is interesting to note that these profiling tools were the basis of a virtual plugfest recently whereby some twenty leading MIS and VLE vendors signed up to exchange enterprise xml and profile spreadsheets; at the end of these exchanges, only some half dozen participants had made submissions. It is difficult to draw on the implications of such inactivity, which may have something to do with protecting commercial interests, but transparency in making claims for conformance and interoperability is obviously important. Unfortunately, there was no time in CO3 to make any sort of analysis of the submissions that were made.  

Based on the CO3 experience, the lessons learned which might be passed on could be directed at different audiences. Principally, the Enterprise specification can provide for a useful level of interoperability but one should know that specifications are not standards, and the benefits and costs of a particular implementation need to be weighed carefully. For stakeholders interested in purchasing IMS conformant systems, claims to conformance and interoperability should be proven and specific in respect of particular source and target systems, in respect of implementation and interoperability profiling and in respect of extensions used. For developers and those attempting to implement the specification, it is necessary to be aware of the various issues in negotiating the profile of any exchange with partners.  It may be necessary to conduct extensive requirement analysis on behalf of clients for application of extensions. It may be advisable to take a local rather than a global view of interoperability.

Other reports on enterprise interoperability should be available since VLE and MIS vendors have had time to apply the 1.01 specification.

