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Repository Site Design
Supporting the Sharing of Resources and Ideas
1 Introduction

1.1 Objectives

This paper presents some design principles and requirements for a particular type of web site. This is the type of site whose function is to support the sharing of information and ideas among a community that has a common interest in the domain covered by the site, while at the same time encouraging others to explore the domain and learn from the site and the other members of the community. We assume that the primary interest is in the substantive material covered by the site, so that the graphical and presentational aspects of the design are of secondary importance. However, this does not mean that presentation is unimportant, rather that the presentation must be designed to focus on support for the functionality of the site and the delivery of useful facilities for the users.
Describing this as a web site design issue is somewhat missing the point. Instead, what we are dealing with is the design of an application to facilitate delivery and sharing of information and ideas, an application that happens to use the Web to provide accessibility to users. So it is more relevant to concentrate on issues of application design, with all that implies in terms of modelling structures and processes, and in terms of usability and human-centred design. The design and presentation of particular pages within the site is important only in so far as it serves the principle function of the application.
1.2 Context

This document is based on material originally produced during a review of the early version of the web site for the AMRADS project
. The current design of that site was influenced by many of the principles set out here.

The project aimed to radically enhance the take-up of ‘best practice’ in statistical organisations, both by active means and more passively by providing access to information and services that support the project aims. The overall purpose of the web site was to host resources and services and to support the related activities. 

This paper takes examples from the Amrads context, but the principles apply to any web site that is intended to disseminate general information resources, and generally to support related activities. It clearly does not apply directly to sites that disseminate more specific or restricted forms of information, where one would expect the functionality to be more directly tuned to the information type.

2 Requirements

2.1 Users
The following two UML use case diagrams list the main actions that we may expect to be undertaken by visitors and managers. For the moment we do not include any detailed elaboration of these actions. Managers are those users who have rights to create or modify structures within the site, and with this have responsibilities to maintain information and respond to user inquiries. Visitors are all other users, who can participate in using the materials on the site, and can contribute to discussions.
Figure 1 Use Cases for Visitors
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Figure 2 Use Cases for Managers
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2.2 Objectives

A repository web site is a tool that provides functionality to support the actions of people. For example, amongst other things, the managers will provide information for the web pages, discover and upload documents related to best practice, organise events, participate in discussions as experts, and assist users through the help-desks. Users will browse through the material in the web pages, download useful documents they have discovered, participate in discussions, ask for help, and register for events.

We identify a number of detailed objectives which may be needed for a site of this type.

The web site should:

· Provide facilities and support for different classes of users, performing different roles. These roles will certainly include managers (those responsible for the content of some pages within the web site, or for the processes associated with some activity) and end users (who want to discover information and participate in activities). It may well be useful to identify specific sub-roles for particular tasks – since different managers will perform different tasks, and different users will have different requirements and levels of existing expertise.

· Provide web pages about the activities covered by the site, and important information about the subjects covered by the site.

· Support managers in the construction and maintenance of these pages, including making their content accessible and usable for end users.

· Support users in the discovery of useful information within the web pages, both through subject or topic lists, and through user-specified searches.

· Provide facilities for the deposit and retrieval of documents and other resources of various types. The types could vary from links to other web sites and pages, up to full documents or even demonstration software or training videos.

· Support people uploading documents, including associating documents with suitable contexts and classifications, and making references to them available within web pages.

· Support users in the discovery of documents associated with topics of interest, both arbitrary topics selected by users and specific topics identified by page managers.

· Provide facilities to support discussion groups through the web site. This should include both ‘push’ facilities (such as an e-mail list, where each message is forwarded to every registered member of the list) and ‘pull’ facilities (such as a news group, where users read ‘threads’ of conversation by visiting a specific news group or web page). Contributions may need to be moderated (that is, contributions may need to be previewed by a manager before they are released for general reading).

· Support managers in initiating and managing discussion groups.

· Support users in joining, participating in and leaving discussion groups.

· Provide facilities to manage events, such as meetings, workshops or conferences, through the web site. This could include the publication of announcements and timetables, the soliciting and selection of contributions, the registration of participants and the publication of reports or proceedings.

· Provide facilities for help-desks. This is similar to a moderated discussion list, but should operate at the level of individual inquiries, with tracking of questions and responses, and probably with some mechanism for sharing or forwarding questions among a team of responders.

· Provide for the registration and classification of users, so that the presentation of facilities and content can be customised to the user’s needs.

The managers of the web content should:

· Obtain, organise and upload the initial material for the web pages for which they are responsible.

· Actively seek out additional material for the pages or for uploading to the repository.

· Actively supply news items for the domain of their responsibility, and ensure that they entry pages for their domain are continually updated to indicate their activity to readers.

· Establish and monitor support personnel for any help-desks in their domain.

· Maintain an overview of discussions in their domain, initiating new discussions or activities as appropriate to the user input.

· Manage (or delegate) the initiation and operation of any subsidiary activities within their domain.

In addition, it will be important to assess the usefulness of the services provided through the web site, so it should:

· Automatically provide statistics about the frequency with which various components of the site are visited. It would be useful to be able to sub-divide these by suitable classifications of users.

· Enable users to register their opinions about the usefulness of specific components of the site, and to make suggestions about content, coverage, etc.

· Record information about the processing of help-desk inquiries, including assessment by the questioner and the respondent as to the usefulness and completeness of the response.

You cannot expect the targeted audience for the site to find it by chance, so it will be important to undertake publicity initiatives to draw it to the attention of target organisations, and of the targeted users within those organisations. Such initiatives should not begin until the site provides information of potential use to the target group (so may need different timing for different domains), and publicity should not stop after the initial effort, but should continue at a lower level.

It is important that the design of the site presentation and content allows first-time (targeted) visitors to see that the site has potential long-term value to them, thus encouraging them to register and return.

The long-term objective of any site is that it generates enough activity and momentum to be sustainable after the initial setup and immediate objectives have passed. To do this it must be useful and usable for the purposes of the targeted users, and the operation and maintenance of the site must not impose any significant workload on the managers over and above that of obtaining content material and servicing the site activities.

2.3 Requirements Analysis

Based on these objectives (or requirements) we identify the following functional and design components as being needed for such a site.

· User Registration

· The site should support logon for registered users, who will have a status that controls certain aspects of what they can do on the site. Webmaster, Partner and Manager are possible states with high levels of privilege, though many permissions can be managed through group membership (see activities, below)

· Visitors to the site should be able to register themselves, which will automatically grant them basic rights. Higher levels of status would need to be granted by persons with higher status.

· Visitors should be able to browse through much of the site without registration (or logon), but will not be able to participate until they have registered.

· Registered users will be able to subscribe to the activities and services hosted by the site.

· A Document Repository

· This will be a unified repository for all types of document.

· Documents will have a type that identifies their content, and various other attributes that classify them with regard to their subject matter and context of use.

· Some functionality will apply to all repository entries, so that, for example, they can be listed, or searched and selected by attributes and description content, irrespective of their type.

· Different types of document have different functionality (semantics) about how the content can and should be used.

· Documents will be submitted by a single activity (and user), but can be referenced by any activity or user.

· Activities

· Activities correspond to anything to do with the project or web site with which content or process or functionality can be associated.

· Every activity can have pages within the web site.

· Every activity can have discussion services using e-mail and/or discussion pages, can have a help-desk, and can deposit and reference documents in the repository.

· Users can subscribe to activities (unless the activity reserves subscription to the owner or manager).

· Workgroups will be activities, as will any meetings or workshops, or special discussion groups or e-mail lists.

· Any other grouping of users needed by the site can be an activity (and so activities subsume the concept of User Groups). Thus a whole project could be an activity, with users automatically subscribed when they register with the site. The site Managers could be an activity, with only the Webmaster allowed to subscribe users.

· Users with appropriate status can create new activities, and will own the activities they create. 

· The owner will set the attributes of the activity and will be responsible for constructing and maintaining any web pages associated with the activity. 

· Ownership responsibilities (particularly page maintenance and discussion moderation) can be delegated.

· Activities can spawn sub-activities, so that a working group could be linked to several separate discussion sub-activities, and could have sub-activities for specific meetings or workshops. Other types of relationship with other activities can be established, for example to record that there is some overlap in the topics addressed by different activities.

· Support for Managers

· Templates for various types of web page that might be needed for different Activities. This is both to promote consistency in style, and to simplify and reduce the work involved in establishing activities. These could include mechanisms for soliciting user feedback in suitable contexts.

· Choices through attributes of the functionality needed for an activity, with automatic construction of consequential components (such as an e-mail list, or discussion pages).

· Simple inclusion of (dynamic, filtered) lists within web pages. This should be general, and would include lists of reports in the repository related to the subject of the activity, diary listing (from the repository) of events related to the activity, list of selected papers for a meeting, list of sub-activities owned by this one, list of activities covering topics related to this one, list of subscribed users for this activity, set of links to internal or external web pages related to the activity, etc.

· Guidance on how to enhance the usability of material through the organisation of the content of web pages (in addition to the underlying organisation of the templates).

· Help-desk support

· Support for managing and recording the workflow associated with inquiries. This will include establishing a respondent group (subject experts) and ensuring that incoming inquiries are distributed to them, recording the arrival, acceptance (by a respondent) and reply to any inquiry (including redirection to an FAQ entry), linking in any follow-up inquiries, generating notifications if acceptance or response is not recorded within a specified time, etc.

· Mailing list support

· Automatic creation of mailing lists (perhaps using external list technology) for activities that need them. Option for automatic subscription of all activity members to the list.

· Support for users in joining and leaving a list or setting list preferences (such as the use of digests rather than individual messages for activities of which they are members). Mail reading and sending will normally be done through the user’s own e-mail software.

· Automatic archiving of all messages for each list, into the repository, so that they can be searched for useful information.

· Support for threaded discussion pages. A ‘thread’ is a sequence of related comments on a single topic (or perhaps a tree of related topics). A thread might correspond to a single activity, or an activity could own a set of threads.

· Support users in reading and contributing to threads, and (if allowed) starting branches. This could be done through pages within the web site, or (less likely) through the use of NNTP news groups.

· Support managers in opening and closing threads (terminating discussion), archiving, and transferring useful conclusions to other contexts.

· Automated recording of appropriate information into log files, for producing statistics.

· Recurrent Visitor support

· User logon, with customisation of the first page displayed. This could be a return to the last page visited, or preferred page selected by the user, or a standard page with customised components.

· Provision of a list of activities for which the user is subscribed, probably as bookmarks to the initial pages of each activity.

· Ability to set bookmarks (choose ‘favourites’) so that selected information can be returned to directly. All browsers support this, but not all site structures reveal the appropriate information for linking to the exact location currently in view, in which case it would need to be provided by the site itself.

· Support for users with different levels of expertise (not just different interests in different domains). In part this relates to page content, and requires managers to provide different pages that assume different levels of background for their domain. But it also relates to the degree of familiarity of a user with the site, and the style in which pages are presented to users, or the need to include information for different levels of expertise within the same page. If levels are stored for each user (and perhaps adjusted automatically) users should be able to adjust the level themselves.

The objective of a site is to support the dissemination of information, knowledge and advice. The functionality of the site cannot do this on its own. The selection and presentation of the content of the site must address these objectives, and services require effort – to maintain and expand the site content, and to provide assistance to individual users, inquirers and contributors. These are not easy tasks, and require care and commitment.

Usability should be an overriding consideration in the detailed design of functionality and content for the site. It can only be addressed in the context of a specific task for a specific class of user, and since a site may support many tasks for many types of user, clear thinking and careful design will be needed at all times. In some situations it will be important to decide which aspects are being addressed, and how design choices impact on tasks or users not in the main target group. In other situations it will be important to address multiple groups or tasks within the same context. An important example will be the opening page of the site (and perhaps of each workgroup), which needs to work well for all users from first-time visitors through to frequent and experienced users (plus the partners and managers).

2.4 Data Structure
The following UML class diagram shows the major components discussed above. There are a few details in each that are not included in the other, but the general structure is the same.

Figure 3 Class Diagram for major components
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This structure has three main classes of object.
1. People are the users of the system, so they have identities and status. Dependent on status, they can own (be responsible for) documents and activities, can be members of activities, and might have resources of their own within the system (such as ‘favourites’ lists).

2. Documents are the resources stored in the system, and can be of various types. Each will have extensive metadata (attributes) that can be used in searching and in the construction of catalogues and other lists. They are deposited by a person in the context of an activity, though the depositor can pass ownership of the document to another person. Documents can be referenced by any person and any activity. 
3. Activities bring together groups of people and groups of documents, and are the focus for much of the functionality of the system. An activity may do no more than grouping its members, and providing them with means for communication. Another may group documents in order to identify that they relate to a common theme. But an activity can also represent a real process or event, such as a meeting or conference. Activities can be related, and where the relation is directed this allows sub-activities to be defined. Thus a conference activity could have sub-activities to identify its’ Organising Committee, its’ Programme Committee, its’ Authors and the Participants.
In the spirit of ‘object-oriented’ design, the classes defined here may need specialisations for particular functionality. For example, documents may need specialised versions to handle the display aspects of different types of information. Such elaboration is not pursued at this stage.

3 Details

3.1 Discussion Functionality

3.1.1 Mailing Lists

Mailing lists are to be provided for any activity that requires them (a choice when the manager creates the activity, or perhaps later). The actual lists could be operated through a separate server (such as majordomo), but all user interaction with the lists (joining, leaving, etc.) should be handled transparently from the web interface. Most such servers provide archive, moderation and digest facilities as standard functions. Reading and sending of messages will be done through the user’s own e-mail reader.

Users should be offered the choice to receive message digests on a regular basis (probably daily or weekly, depending on the frequency of messages) rather than individual messages. It can be useful for users to be able to view a list of the list they belong to, though this is less critical in the current context, since lists are subsidiary to activities, and the activity lists are more important. Site searching functionality should cover the content of the mailing lists, so it may be easier to mirror the list archives into the repository.

Mailing lists are usually created for two different purposes, the distribution of announcements and the hosting of discussion. It is a good idea to target a list at just one of these purposes, since they are used in different ways. The Allstat list (within the UK academic mailing lists) is a good example of an announcement list, and the Multilevel one is an example of a discussion list. 

Announcement lists tend to have relatively few active members (contributors) but large numbers of passive ones (who just read the messages). In contrast, discussion lists have much higher proportions of active members. The role taken by a particular user will vary between lists, depending on both their work role, and on the subject matter of the list.

Discussion lists need a critical mass to be effective, with enough members raising issues and enough who are prepared to contribute. So proliferation of discussion lists is not a good idea, since it both dilutes potential membership and can make it difficult for a user to know where best to start a new discussion. We would suggest that initially only specific targeted groups (activities) should have discussion lists, with additional discussion activities being created only when traffic levels and subject focus justifies this.

With the right membership a discussion list can operate as a self-help group, with members contributing experiences and advice, rather than just opinions.

3.1.2 Threaded Discussion

A threaded discussion shows the sequence (or tree) of messages and so maintains the sequence and structure of a discussion. There are many client-side tools for handling threads (some very good), but their use is not universal, so an alternative is to host threaded discussions through suitable pages within the site. The interface will handle the addition of new contributions to existing discussion threads, and the creation of new threads or branches. Some e-mail readers handle threads well, and it is expected that this functionality will exist in the Office 2003 version of MS Outlook. However, it is still a good idea to provide this functionality within the web site, as this makes it easier for the user to integrate the experience of browsing through discussions with accessing the referenced resources and activities.

Threaded discussions are much easier for an occasional reader or browser to follow (compared to a discussion list), because the structure is explicit. However, they require that the user visit the site and page (they rely on ‘pull’), so activity is even more important than with discussion lists (where every ‘pushed’ contribution announces the activity of the discussion). This can be addressed by commentary and links in other parts of the site, and by digests or summaries being sent (pushed) to members from time to time.

3.1.3 Help Desk

A proper Help Desk is a special case of a moderated mailing list, where visitors cannot join the list but can post messages to it, and the members are the team of specialists who have undertaken to respond to inquiries. However, the designation of such a service imposes responsibilities, particularly to respond to all inquiries within a reasonable time (filtering out those that are inappropriate for the service, and referring others to standard responses, perhaps in a Frequently Asked Questions list) and ensuring that someone takes responsibility for each accepted inquiry. As a service, resources are required to operate it, and it must be managed to ensure that it is effective.

Because of the potential workload involved it will usually be left to the managers of an activity to decide whether the activity will provide any form of help service, and, if so, whether it will be in the form of a self-help mailing list, or a full help desk service. For a proper help desk the activity manager will need to organise suitable cover for filtering and answering inquiries (perhaps with a referral element for more complex problems). The web system should support this, both through the mailing list features, and also with workflow and tracking features, to ensure that individual inquiries are fully processed, and to collect statistics.

For any help system (including self-help) the activity manager should ensure that recurrent questions are entered into an FAQ list, and that important answers are extracted and placed into the main part of the activity pages.

3.2 Manager Functionality

3.2.1 New Activities

The system will allow a user with sufficient authority to create new activities (events). 

When a new activity is created the creator can specify various attributes of the new activity (particularly, whether it has an associated mailing list), and the system should create a default set of web pages for the activity, each of which is a template to be filled using the content management system. The activity manager can choose which are needed for the particular activity.

3.2.2 Page Templates

The key to this approach is the set of page templates provided for each activity. 

It is important that the templates support the construction of usable pages, and this requires functionality (in addition to style and layout), enabling managers to introduce other functional components within their pages. For example, pages that discuss methodology will need cross references to other pages, lists of related documents, and lists of external links. Note that, from a usability perspective, it is not satisfactory to simply refer the reader to a separate, generic page listing documents or links, as that imposes an additional and unnecessary discovery task on the reader.

Another problem arises with pages that are just lists. In general list entries need some form of annotation to assist the reader in selecting the correct or most relevant entries. Associating descriptions and classifications with entries is a good starting point, but imagination is needed in determining the best form of presentation, given the purpose and context of the list. 

Short lists (say less than a screen window) are not too much of a problem, but additional navigation tools are very helpful for long lists. This can consist of ordering options, or classifications with initial indexes and/or tree expansion and collapse mechanisms, for example. Many examples can be found on the web.

3.3 Visitor Functionality

The purpose of a site is to assist those with an interest or need for information within the subject areas of the site and its activities to find information, within or through the site.

Visitors have many different characteristics, but two factors can perhaps help us to focus on their differing needs.

1. How focussed (or well-informed) is the visitor about the information needed at this visit, and

2. Is this a first visit to the site, or does the visitor already have some familiarity with the site structure and functionality?

A focussed visitor will work hard to find the sought information, following clues in the site headlines or structure, or using a generic site search facility. If they are already familiar with the site they will use shortcuts or bookmarks, and if not they will quickly explore structure guides or lists.

The unfocussed visitor needs more support, firstly to reassure them that the site is likely to be useful, and then to help them focus in on their real need. They need headlines to quickly tell them about the main topics of the site or some particular area, strong pointers to where particular types of information can services can be found, well-structured classifications of material with descriptions of the topics and links to further information, and a clear guide to the overall structure and functionality of the site.

This implies that the following functionality is needed.

· Well-designed lists and classifications of content, with good descriptions.

· A general search facility over the site contents (the web pages and the repository) with filtering options, including by type, topic and context.

· A clear explanation and description of the site content and functionality.

· Shortcuts for experienced users. These can be general, to particular functional or subject areas of the site, or user-defined bookmarks.

· User customisation. This covers things like automatically generated lists of links to the activities for this visitor, through to controls over levels of detail (suppressing detail for novitiates, reducing headline size for experienced visitors, for example).

3.4 Page Design and Usability

3.4.1 Standard Layout

In general we think it is a good idea to have a fairly standardised page layout, since users quickly learn where to look for the standardised components, but the various elements and content still have to be designed well. Many good examples can be found on the Internet (though there are many bad ones as well).

Logos in the header area should not be too large. It is important that pages are immediately recognisable (and well ‘branded’), but screen space (‘real estate’) is at a premium, so less should be used for this inactive area.

Many sites use a context dependent menu in the ‘second level’ menu area. It is important that the different activities are clearly publicised on entry to the site, and easy access to the functionality is important, but it is not usually a good idea to commit too much space to this in a standard page design. Instead, we suggest following the context dependent model, showing the location of the current page in the site structure, and having quick links to the functions related to this context (in some standardised form).

3.4.2 Text and Page Sizing

Many sites use fixed size fonts within fixed sized areas (in that the font size does not depend on the user preference in the browser, and the area sizes do not depend on the browser window size). We understand the reasons for this design, and it is used in many web sites, but we are not convinced that it is a good choice. Font sizes can be very small on high-resolution screens, and those who do have good eyesight are not able to gain the benefit of using more screen space to see more information.

3.4.3 Page Content

As indicated in the Visitor section, page design needs to address the needs of different users. For the pages that introduce sections of the site (whether the home page, the initial pages for the working groups, or initial pages for other important activities) a tabloid newspaper model can be very helpful (without the pictures). The page is split into several areas, each with its own large headline and smaller text summary, followed by links to further details. For an Activity page, this could include an introduction to the purpose of the activity (for the new visitor), a section of recent news items (for the returning visitor), links to the subject components of the activity, links to the child activities of this one and a drop-down list of other related activities (to show the breadth of coverage). And somewhere else, in a much smaller font, you can have quick links to the important functional parts of the activity, for the experienced visitor (like the weather and cartoon pointers on the newspaper front page).

The intention with this design is to allow the new visitor to assess quickly whether the page is useful, to allow the returning visitor to quickly see whether there have been any important changes or developments, and to allow the very frequent visitor to quickly step through the page to the area of real interest. Different balances of these (and other) considerations will apply in different contexts.

3.4.4 Home Page

The home page of any site is very important, since it is the initial point of contact for any visitor. It should announce the identity of the site, but also immediately try to draw in any new visitors who are within the target group. Using the model described in the previous section, I would suggest:

· A one-sentence introduction to the site, with a link to a page that contains a fuller description and links to all the other material about the overall site purpose (partners, timetable, etc.).

· A News section. It is very important to demonstrate that the site is active and that new material is appearing regularly, whether it be new articles, recent document uploads, new meetings, added activities, etc.

· A list of the main activities, with links to their main pages.

· Brief descriptions of the main functionality of the site. In part this elaborates the functionality of the home page, but it should also introduce the discussion, help, repository and activity ideas – a subsidiary page about this is almost certain to be needed.

· An area that encourages registration or login, and that contains user-specific components when they have logged in, such as their bookmarks and selected activities.

· An area that supports exploration of the site, probably with a search component and links to the structure guide.

There are other components that could compete for space on this page, so compromise will be needed to determine the right choices. But those choices should always be made to achieve some specific and justifiable objective, and targeted at specific groups of visitor.

3.4.5 Usability in General

The detailed design of content, layout and functionality should always be motivated by usability considerations. HCI in general and usability in particular can lead to suggestions about standard ways to construct pages or functionality, and while such standards can be useful, they are not sufficient, because thought about the purpose and process for particular groups of user is needed in every context. Every design decision should be thought through in terms of its impact on usability of the system for different groups of user, and wherever compromises have to be made they should be clearly documented.

UML Use Case diagrams can be a useful aid to thinking about usability. The diagrams presented earlier are incomplete, not just because they do not cover all cases, but more importantly because they do not include any details about the cases. Each case (each oval in the diagram) should include a description of the process or sequence of actions that occurs in that case, indicating how the system is used to accomplish that task, from a user perspective. Note that a case does not correspond to a single page or function within the web site, but to the process in which a page or function is used by an identified (class of) user (or Actor, in the diagram). Use cases also act as test cases for checking correct operation, and can be a starting point for user documentation.






















�	See http://amrads.jrc.cec.eu.int
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