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Why do we need a technical framework

If we look at most “Managed Learning Environments” today, whether implemented or planned, they tend to look something like this:


So, we have three main systems occupying the main vertical spaces within an institution, and maybe some portal that links the functions together at the end-user level. There is usually some amount of communication between the components, which becomes more obvious when we open up the boxes to see what these components actually contain:
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The communication going on between the components is often because there is considerable overlap of functions and data within the components. Each system tries to manage authentication (making single sign-on more difficult), and each system maintains a complete picture of courses, groups and student enrolments. These overlapping functions mean a lot of data replication is needed to keep the parts in synchronization.

On the other hand, what if we took some of these shared functions out of these applications?
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Several things have now changed:

· There is no need to replicate data – everyone is using the same common data sources

· The individual parts of the MLE are a lot smaller – therefore they contain a lot less actual code, so should be cheaper and easier to write and maintain

· The shared parts of the MLE need to have very well defined interfaces so that our main application components can all make use of them.

Now, it may not be the case that we physically remove all the packages of functionality from the applications – we may simply choose to let one system provide each piece of functionality as a service instead. (It may also be the case that we can’t make some of these common functions into shared services - for various reasons - within a particular institution.)

When we embark on this kind of analysis, identifying the parts of the MLE at a more granular level than monolithic systems, then we eventually end up with a framework of service descriptions. We are no longer interested so much in replicating data between large systems, but instead focus on what kinds of services are needed in the overall architecture to provide certain kinds of behaviour from applications.

What advantages does this approach have over the “giant components” approach we started out with?

First, we no longer specify the actual architecture of an MLE in terms of its components, but only concern ourselves – at a JISC level - with the shared services that provide its functions. This means that institutions have the flexibility to build an MLE from components of any size and aggregation and yet still take advantage of standardisation efforts.

Second, institutions, vendors and the open-source community can contribute solutions in the FE & HE space from a much lower cost base. Because components can deliver a small set of functions yet take advantage of a great deal of shared services (e.g. Authentication, Authorization, Course/Student information) then application code is smaller, easier to maintain, and easy to port between institutions which have been using the framework for their service infrastructure. At the moment, every application has to effectively build a replica of the whole institution infrastructure internally. This also means we enable applications to be developed that support a broader range of user tasks, including those tasks that span multiple areas of responsibility (teaching, information management, administration).

Third, we begin to share a vocabulary with which institutions can discuss the technical aspects of an MLE, enabling sharing of best practice, and facilitating collaborative development.

Finally, by opening up the “black box” of the VLE and other major components, we make possible a far more diverse range of approaches to e-learning within institutions without sacrificing either interoperability or the ability to collaborate and reuse resources and software.

What does the framework do?

The framework supports the development by institutions of their own architectures, using a flexible service-oriented approach.

The framework does not aim to build a generic MLE or VLE, in fact one of the primary goals of the framework is to encourage “coherent diversity”, by providing common toolkits and service definitions which can then be used to meet the diverse goals of the HE and FE community.

As an analogy, the framework provides a vocabulary and grammar – it is up to individual institutions to write the stories.

Although the framework provides support for institutions developing service-oriented architectures, it does not presume that all institutions will want to do so, or that those who do adopt this approach will want to do so across the whole of the organisation. 

What is ”Service Oriented Architecture”?

A service-oriented architecture (SOA) is an approach to joining up systems within enterprises. It is a relatively new approach, but is rapidly gaining popularity because of the low costs of integration coupled with flexibility and ease of configuration. SOA builds upon the experience of using Web Services for integration.

In an SOA, the application logic contained in the various systems across the organisation – such as student record systems, library management systems, VLEs, directories and so on – are exposed as services, which can then be consumed by other applications.

For example, a student record system may expose services for working with enrolment and registration information, which can then be used within a VLE or library system (figure 1).
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‘This diagram shows how access to the course management functions of the Student Record
System can operate in a service-oriented architecture.

‘The SRS provides a course management web service. This service is consumed (.. used) by
the student portal to display student data, by the library management system o synchronize
data, and in this case a teaching tool has been developed within a department that needs access
to enrolment information.

However, this is not the only way 10 access SRS data, and the SRS Course Management forms
can still be used to direcly access the SRS by adminisirative staff

Once the SRS provides the web service, additional applications can take advantage of the
capabilties exposed without any changes to the SRS or the service.





Figure 1: Course management within a service-oriented architecture

This approach is somewhat different to two other common ways of integrating systems, which are to integrate at the user interface level using portals, or at the data level by creating large combined datasets (figure 2.)
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‘The “orange route" integrates system capabilfies at the end-user level by wrappi
interfaces in a portal.

The *yellow route" integrates system data by combining it in a single large database.

‘The “green route" integrates systems by exposing their application logic as services and sharing
them with other applications (and end-users via portals)

Because application logic is abstracted from both physical storage and the user interface, itis less.
“fraglle” with respect to changes.





Figure 2: Different approaches to integration

A service-oriented approach does not preclude also using portals or data warehouses, and is in fact pretty agnostic about how the rest of the enterprise is configured, which is why it makes a good approach for a framework.

However, because integration occurs in this fashion, it becomes a very simple task to replace the systems that provide services within the architecture. Because service consumers are configured to access a service without any knowledge of the system that provides the service, we can replace the underlying system without affecting any systems dependent on its capabilities (figure 3.)
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“This diagram demonsirates replacement of systems in a service-oriented archilecture.

Applications which used the Course Management Web Service continue to do so, unaffected by
the replacement of the SRS providing the service.

However, the forms provided by the old SRS are now obsolete and cannot be reused.





There are other integration approaches that also operate at the application logic level:

· CORBA

· J2EE

· DCOM

However, these technologies are either very costly to implement (CORBA) or restrict platform choice across the organisation (J2EE, DCOM). Web services can take advantage of existing integration using these approaches, however, and many service implementations build upon J2EE integration.

In summary, service-oriented architectures have a number of features that make them attractive for MLEs.

· They are agnostic with regard to platform choices and types of existing systems

· They are relatively inexpensive to implement

· Services can be used without knowledge of the system providing the service, allowing systems to be replaced without causing widespread disruption

· Services enable non-replaceable legacy systems to interact with new applications

· By providing access to functionality rather than user interfaces or data it enables institutions and departments to develop applications that relate better to the tasks they want to perform without duplicating the functionality of existing systems, but instead leveraging existing investment in software.

· Service-based architectures can be easily reconfigured to meet changing operational requirements or reflect organisational change.

How does the framework help?

The framework is intended to support development of flexible, service-oriented architectures in a number of ways:

· Providing a reference set of service definitions

· Providing toolkits to assist developers

· Coordinating related efforts such as standards and shared services

By providing a common set of service definitions, we enable communities to have a shared vocabulary for discussing their MLE and e-Learning activity. Just as the BECTA MLE diagram assisted institutions in the earlier phases of MLE development, the framework enables different institutions in different sectors to communicate with one another and the JISC about their technical challenges.

By providing toolkits – not complete solutions – we both enable institutions to build solutions, and also provide assistance for both the commercial sector and the open source community to provide solutions that operate within institutional architectures.

Because we have a shared understanding of the problem space, the areas of concern within the community can be communicated to the JISC so that other efforts – such as the work of CETIS and UKOLN – can be targeted more effectively to solve the pressing needs of the community.

Applications developed using the framework for guidance can, because they have a common specification, be reused far more easily by other institutions, facilitating collaboration between institutions, and inter-institutional integration.

How does the framework provide value for money?

The core of the framework has a small set of deliverables:

· A list of services identified within the framework

· For each service:

· The definition of the scope and purpose of the service

· List of applicable standards and specifications

· Information on open-source toolkits developed by the programme

· List of prior work of value, such as projects and case studies, or demonstration projects using the service

· Information on shared services offered on an ASP basis, for example relevant JISC IE services

· General guidance on creating, exposing, and consuming services

Note that we are interested in producing toolkits for the framework rather than complete solutions. This is because we want to encourage a diverse range of software for institutions to choose from, both open-source and commercial. 

Therefore, development activity for the framework is primarily concentrated on providing libraries that enable developers (again, from commercial as well as open-source communities) to create applications that provide and consume services defined within the framework.

Demonstrator projects are aimed at testing out the service definitions and toolkits in actual use.

By developing these libraries and toolkits and providing them free-of-charge we reduce substantially the cost of creating software based on services defined in the framework, and reduce the cost of entry to a service-oriented architecture for UK institutions.

We also don’t want to build large pieces of software such as content management systems, as these are very complex pieces of software (and there are plenty of commercial and open-source solutions available). 

It may be the case that there are some parts of the framework for which there is demand from the JISC community but no available solutions from vendors or the open-source community, in which case it may be necessary to build an open-source reference implementation to fill the gap. This is not the ideal approach, however.

Overall, then, the strategy is to create small, tightly scoped pieces of development work that will have maximum impact on the sector. There will be no “white elephants”.

How sustainable is this activity?

It is not envisaged that JISC will manage the definitions of all the services in the framework in perpetuity, but instead work with other organisations to create and maintain these definitions. Many of the services identified in the work so far overlap with work by the Open Knowledge Initiative at MIT, and the efforts of the IMS Global Learning Consortium, Internet2 and other initiatives. Rather than go it alone, JISC needs to develop the framework in partnership, and consider “exit strategies” for service definitions, including handing over the work to national (e.g. BSI) or global (e.g. ISO, IMS) standards and specifications consortia and organisations.

The toolkits that accompany the framework will be managed through the open-source community. Because these toolkits will be used as integral components within a wide range of products, applications, and services, they are far more likely to garner input from open-source developers than previous educational OS efforts at supplying whole applications such as VLEs. It is also likely that some of these toolkits will be adopted as reference models when accompanying definitions are handed off to BSI, ISO etc.
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