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Abstract

The Web, and developments of inter-connected services which it enables, have produced not just a changing information environment, but the creation of something that can truly be called an “environment” for the first time.  Virtual learning environments are a significant ‘competitor’ to academic library services, but also a significant opportunity for integration, that has been exploited by a number of projects.  The information content managed by libraries is becoming more geographically distributed; and so are the potential users of library services.  In this situation better management of access by users, under licences between libraries and resource owners, is becoming a higher priority but with conflicting goals of closer compliance to licence conditions, and less obtrusion into the navigational experience of users.  Gradually, possible overall architectural models for an information environment are emerging, facilitated by new systems and services that are also distributed but inter-connected.

Introduction

Anyone who has worked in the field of information management or the development of information-handling technologies during the past ten years (1992-2002) has been privileged to experience, from the ‘inside’, what must be the most exciting decade of change
 (so far) in human history.  

Before the birth of the Web
 the task of finding information, for any purpose from a junior school project to serious post-doctoral research, and in printed resources or the few arcane online sources that existed, was something that needed the institutions we used to know as libraries, and usually the specialised skills of a librarian too.  The information landscape then was more like the unexplored and untamed American West, or the African interior.  Most people (and even many information professionals) had a very limited view of a very small part of what was available, and no easy means of discovering or reaching the rest.  

In those few action-packed years, a global information landscape has become available to professionals and amateurs alike (at least amongst the economically privileged of the first world).  In many ways the present situation parallels later stages of the ‘civilisation’ of those newly-explored continents one hundred years earlier:  there is a certain ‘frontier’ atmosphere, a degree of ‘lawlessness’, and much uncertainty about what the ‘rules’ should be, or who should be making and enforcing them.  The professional domain (and perhaps some of the professional mystique) of the librarian is now under threat: from information users who now have (or believe they have) ways of finding what they want without an intermediary; from the great forces of global capitalism, which have discovered that (maybe) there is money to be made out of all this; and from individuals (often amateurs, or from other professional fields) whose thinking is not constrained by ‘what we used to do’, and who are inventing new ways of organising and using information.

Bad news: You are not alone!

Peter Brophy has recently written an article
 setting out a number of predictions of future trends, how they will affect academic libraries, and what librarians should do about them.  He asserts (paraphrasing slightly) that “winning back users from Google to ‘proper’ research sources is a key task for librarians”.  Studying the behaviour of information users across the spectrum and in many disciplines quickly reveals that this is a battle (a rout?) already lost!  

My own job is in IT and the development of Web-based systems.  So I might well expect to find information I need for my work on the Web (and nowhere else).  But my ‘hobby’ is politics; I often want to find information about political subjects; I spend a lot of time in the closest possible proximity (about 3 metres outside my office door) to the largest physical collection in the world of printed information on social science and political subjects, and I have privileged access to a large collection of specialised electronic resources, and to a team of librarian colleagues who have the best possible collective knowledge of these topics.  Where do I look first with my query?  Google!  Of course, I know that there is more detailed, and perhaps ‘better quality’ information in all the other sources at my disposal; and I will often use these next.  But my behaviour is not atypical, and many less-privileged information users will stop searching and use what they find on the ‘open’ Web.  If not, there are plenty of commercialised information vendors that would also like to do business with them directly, and who will aggressively market themselves as “the library of the future”.

Libraries will not “win back” these users (or me).  They must instead adapt their own services to recognise that their users (and, people who are not yet their users) now have direct access to these resources, and offer them ways to become more discriminating, evaluative and cost-effective of their own time and money;  in other words: to teach them to acquire some skills of the information-handling professional, and also (most importantly) to teach them at what point it is sensible to call in a real information professional to help them.

Good news: You are not alone!

As Lynne Brindley (writing as Chief Executive of the British Library) suggests
, libraries now need to employ people with a wider mix of specialised skills and professional backgrounds than before (so there is possibly hope even for the likes of us humble engineers!).  But many librarians (and even some ‘information scientists’) with traditional training and experience need to combat their own reluctance to engage in lifelong learning, and their far-too-common reaction to anything that has too many buttons (or maybe, anything that confronts them with too many “<” characters) of, “That’s technical  - give it to the IT people”.  

There are many ways that librarians, with the help of other information professionals, can use the power of the Internet to collaborate with each other, world-wide, to amplify the usefulness of their own skills.  Examples are services that exploit the asynchronicity of email (someone is awake, somewhere, 24/7) to integrate their human knowledge and skills with the static information online.  “Ask a Librarian”
 is an old example of this;  “Google Answers”
 is a new one, with a new commercial twist.  The LSE Library and IT service has established the “Follow the Sun”
 help-desk (at this stage for practical IT queries) in partnership with Macquarie University (Australia), Newcastle University (Australia), and Colorado University (USA) to provide an email-based help service to students during times when local help desks are closed.

Academic libraries also have another important role, which goes back to the very first reasons that they were established, when universities were almost the only places that produced written records of knowledge and ideas.  This is as scriptoria – the repositories, organisers and publication channels for documents produced within the university.  In many institutions this purpose has been lost, or it is still confined to maintaining a dusty stack of printed doctoral theses.  But it needs re-inventing to include and manage all the information resources that all universities (not just the ‘elite’ research-led institutions) produce every day.

The new economics of academic publishing are very much like the old, original reasons for scriptoria.  The only real difference is that this function can now be multiplied by the power of the Internet, to truly enable Tony Blair’s vision that “…every child, in every school, can read every book, in every library”
   - or at least the HE equivalent.  

The main point of this role for libraries is (always was) that academics (typically, and my apologies if I’m maligning some exceptions) are good at managing a few shelves of books and papers, but quite sensibly decide to employ a librarian to do it for them when the scale of the problem grows.  The JISC FAIR (Focus on Access to Institutional Resources) and X4L (eXchange for Learning) programmes are also intended to help turn such home-grown content into a shareable national resource, by fostering implementations of the Open Archives Initiative
 model.  The urgent challenge – and opportunity - for academic librarians is to establish themselves and their services in these new-old roles of ‘scriptorium keepers’  - for which they are already the best trained and experienced – before the world of e-everything moves too fast, and somebody else does!

Why Librarians should care about VLEs

One of the most significant changes for librarians in the academic community is the growing popularity and widespread use of the Virtual Learning Environment (VLE).  

There can hardly be a self-respecting university that isn’t currently implementing a VLE, or at least corporately thinking about it.  Actually 81% of UK universities responding to a UCISA survey
 in March 2001 had implemented a VLE (some were using three or four different products!); but interestingly, the word “library” does not appear once in the preliminary report of this study.

In most UK universities, even those with a high degree of integration between library and IT facility functions, use of the VLE by teachers and students is supported by staff, or a department, separate from the library.  It is viewed as a teaching tool or resource, rather than an information repository, in much the same way as whiteboards and audio-visual equipment.

Perhaps the most important reason of all for university librarians to pay attention to VLE developments, is that (some) proponents and commercial vendors of VLEs are predicting a future for universities in which the VLE can act as the ‘interface to everything’  - including the library catalogue and management system!  For example, WebCT (currently the single most ‘popular’ VLE product) promises that their forthcoming “Connected Learning Solution” will be:

…a product suite that integrates all campus technologies, enables colleges and universities to enhanced teaching and learning models. The Connected  Learning Solution provides access to personalized, online courses and other e-learning resources, administrative services, community, and communication tools. Plus, academic, administrative and communications services for traditional and non-traditional learners...any time, any place. It’s a scalable and standards-based solution that facilitates growth and extensibility while helping institutions remain competitive today and into the future.

Beyond a desire for global commercial dominance of the academic IT systems market there is, however, some rationale in aspiring to integrate all of the information systems and resources relevant to a student (or researcher), and therefore to all of us who are here to support the environment in which study and research can happen.  

This takes us beyond systems that have previously been classified as VLEs, into a new territory of the Managed Learning Environment (MLE).  Apart from opening up the possibilities for a whole new range of Three Letter Acronyms (TLAs), there is considerable scope for debate about what constitutes a VLE, a MLE, and the boundaries between them.  Nicole Harris
 has also produced a recent and concise explanation of these terms, and some of the issues they raise for institutions in general.  

Of course, this ‘universal portal’ approach cuts two (or more) ways.  The library systems vendors aren’t going to take this lying down!  Most of them, having got a foot into the learning resources door many years ago, with facilities for course-related reading lists integrated with their catalogue and lending management data, can see a clear path towards establishing their systems as the ‘interface to everything’.  And then there are the sellers of academic management information systems for timetabling and student records…

A significant number of universities (including LSE, Edinburgh and De Montfort; all partners in the ANGEL Project, together with South Bank, Sheffield Hallam and the EDINA National Data Service) have independently decided on similar objectives to create single institutional Web portals as a way of integrating access to all relevant information systems, but are doing so in a more neutral way by developing in-house.  Although this may avoid such risks of dominance by one IT supplier, there are still distinct possibilities for inter-departmental civil war, over “whose data” it really is.

The JISC ANGEL (Authenticated, Networked, Guided Environment for Learning) Project started out with broad aims to develop models for integration between VLEs and information resources managed by academic libraries.  Initially our planned approach was to develop a Web-portal ‘interface to everything’ (ItE), but our direct experience (and not just scepticism about the claims of commercial software companies) has led us away from this approach for two reasons:

a)
All users don’t want the same interface  - and there are good reasons why a library management system (or a VLE, or a timetabling system) is well-designed for its’ purpose, but not so good for others.

b)
We (the ANGEL Project, producing free software for use by HE and FE institutions) would be ‘competing’ with the marketing efforts of all the vendors, and the in-house teams in our own institutions.

What we did identify in our initial consultations with a range of potential academic users (and extensive liaison with related projects investigating this area of requirements, such as INSPIRAL
), was that learners, teachers and researchers in HE do want more seamless integration between the VLE they may be using (some of the time), and library resources for which metadata is managed within library systems.  Conversely, they also want to be able to treat the resources compiled specifically for use in a VLE as a managed library, catalogued and searchable to the extent that they’ve come to expect of other materials in the university library  - perhaps by accessing them via the library catalogue interface, in parallel with the resources already described there. 

There were also expectations that access to resources should be as simple as possible (the “one-click goal”), without multiple challenges for name-and-password, particularly for users working from off-campus.  But academic staff also wanted assurances that their intellectual property (in the learning materials they had created) would be adequately secure; and of course library staff were concerned about compliance with the licence conditions of electronic content accessed via VLEs or other portals not managed by the library.

We decided that our solution to these dilemmas was to create ANGEL as ‘middleware’  - an invisible agent between the user interface of choice at the time, and whatever system actually held the information.  A sort of ‘universal connector’ that would be a more cost-effective tool in the long-term, than specifically engineered  interfaces for each functional connection, between any two of the systems or data-stores concerned.  ANGEL would also provide a single database where an institution could maintain descriptions of where and how all these information resources were stored.  More details about the objectives of the ANGEL Project and current work in progress can be found on the ANGEL website
.  

Specific problems for VLE – Library integration

This raises a number of problems that stand in the way of providing end-users (both teachers and learners) with better integration, without forcing them to use a single (or any specific) portal.  Three specific problem areas have been highlighted by users, which are by now familiar to those of us working on e-library development:

· Resolving the differences between how ‘open’ library resources, and ‘directed’ (or purpose-specific) learning resources are described by different sorts of metadata.

· The “appropriate copy problem”

· The “yet another password” syndrome

Resources produced for a specific course will tend to be more ‘directed’, and described (if at all) by metadata about their purpose rather than their subject.  A set of emerging standards for ‘Content Packaging’
, to which major VLE vendors have promised to conform, will help.  But there will remain a significant job of mapping between these and the content description standards like MARC and Resource Description Framework, that are already in wide use for resources more traditionally managed by libraries.  There will also be a significant role for academic libraries in using these tools, when they’re available, to add ‘open’ descriptions to ‘directed’ material, potentially enabling it to be re-used in different courses, for different purposes.

The “appropriate copy problem”
 is essentially about how a library system should ‘decide’ to which of several available instances of a resource (such as a journal article) a user should be directed.  Most “appropriate” may be determined by factors such as accessibility and cost (to the end user or to the library service), and the license conditions agreed between library and the publishers of e-resources.  In a hybrid library, the appropriate copy in some circumstances may be the printed resource on the shelves.

Authentication, authorisation and other issues around the management of ‘who can access what, from where’ are closely related to decisions about the “appropriate copy”.  But from the end-user’s viewpoint, disparate access control mechanisms implemented by many different resource hosts usually result in the “yet another password” syndrome  - users must authenticate themselves to a campus network, then to the VLE, then (upon clicking a link to a library item within a VLE course) to the library catalogue system, then to an external publisher’s server; and then onto the next link (to a different publisher…).  All this security is perfectly proper, but if the first system to which the user has taken the trouble to prove their identity could somehow pass on its’ assurance to the next, and so on.  

The access management problem is further complicated by the fact that, alongside the need to access geographically dispersed content, increasing proportions of the users of academic libraries (and of libraries in other sectors) are expecting to be able to exercise their rights to access licensed content from locations far away from the physical library building, outside the university campus (and therefore the university Internet address domain), and via an expanding range connection channels such as GPRS mobile phones and palmtop devices.  The stop-gap solution of enforcing a licence condition of “access by university members only” by “access from the campus IP-address range” will not last much longer.

Although most VLE software products have facilities for content management, these are generally not much better, and don’t embody the years of collective experience and methodology found in most libraries and library management systems.  In a lot of universities at present, the total volume of directed learning information resources available is still at the ‘few shelves’ stage; but growing exponentially as more academics jump (or are forcibly hauled) onto the VLE bandwagon.

The ANGEL Project is building a Resource Manager as a tool for libraries to manage many diverse institutional (and external) collections of resources via a single database of collection-level metadata (and therefore, a single place where such metadata has to be maintained), which goes beyond current standards for collection-level description (such as the RSLP CLD schema
) to include metadata about the access management for a collection (both the ‘rules’, and the technical means of access control), and ‘meta-meta-data’  - about how the resource is catalogued and organised, using what schemas and protocols, and how items in it can be searched and retrieved).  The ANGEL Resource Manager builds on earlier work that adopted this approach, but was then only considering the range of resources traditionally managed by libraries
.

The UK (JISC) vision of an ‘Information Environment’

Work involving many organisations and projects has produced a model for an Information Environment architecture
 to serve the needs of the UK Further and Higher Education community, and this has been adopted by the UK JISC (Joint Information Systems Committee)
 as a framework for further project calls.
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Figure 1: Basic elements of the JISC IE

ANGEL and other middleware services occupy the vaguely defined cloud of “m2m” (machine-to-machine) services at the centre of this model, and the “presentation” layer comprises many independent end-user interfaces.  Key to this model is the lack of direct connections between content management and presentation layers, so that the middleware component can mediate requests for and delivery of resources.

Some of these middleware components, such as initial authentication of end-users, will need to be operated on an institutional basis (only a university or a library will have this knowledge and trust relationship with its’ own students and staff).  Others will need to be the “shared services” shown in more detail in Figure 2, that provide collaborative directories for functions such as describing common resources (why duplicate the effort in every library?), and managing access authorisation according to institutional licences held, or national or other shared access arrangements.

The complexity of the transactions involved is significantly greater than with the multitude of one-to-one proprietary direct interfaces current between user and resource.  But these should all be totally unseen by the user; and the next generation of Web technologies are becoming available to make this possible. 
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Figure 2: Access to content via shared services of the JISC IE

Where is your library system?  On Earth (somewhere)!

As well as spatial distribution of the content of information resources, trends in the development of information systems technologies mean that the software that enables us to manage that content, and other library services, no longer needs to follow the traditional model of “the library system” as a single identifiable program, running on a box somewhere down in the library basement.

The concept of “shared services” upon which the JISC Information Environment architecture depends, relies on the development and widespread use of standards for content description, and on the use of technologies such as SOAP
 and UDDI
 for the implementation of distributed Web Services.  These are (in very simplified outline) independent software components, each with a URL on the Web, which each perform a relatively simple function of the overall system that the end-user perceives.  They communicate with each other, and with the Web portal through which the human user interacts, by exchanging XML
 messages.  That is as technical a description as will be included in this paper, but the references are there for the brave (or just for those who want to find what the acronyms stand for).  The way in which the JISC Information Environment could be implemented using Web Services technologies is described in an article
 by Andy Powell and Liz Lyon of UKOLN, who have also produced a number of practical and public demonstrators of distributed services
.

Becoming an environmentally-aware librarian

We now have a “learning landscape” (possibly just because it’s a good alliteration in English) as well as an information environment.  But are we any closer to turning an untamed jungle of information into a well-planned town?   …and do we want to?

We have stopped talking so much about a landscape of information, and instead call it an “environment”.  And we don’t talk about exploring it any more; instead we’re planning how to impose our own architectures on it, so that information resources themselves will ‘know’ about their inter-connectedness, and the “semantic web” envisaged by Tim Berners-Lee can start to take shape.
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JISC IE diagrams ( Andy Powell, UKOLN, 2002; used with permission.
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