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Abstract

In this talk we argue that WWW is seen much too much as an information system with a very limited variety of possible interactive features. We claim that some of the most important possible functions have been neglected, sofar.

1. Introduction

WWW (or the Web, as we will call it henceforth) was originally conceived as a distributed information system, initially to give access to new physics reports, world-wide. Although the Web has expanded its functionality in many different directions some of the most obvious ones have been still neglected. It is true that forms for feedback and necessary for transactions have been introduced and do play a major role by now (e.g. in e-commerce), and that email, chat, Web telephony and Web video conferencing have been much widening possible applications of the Web. Yet, a number of equally important aspects have been largely ignored. We will describe two of them, customization of information and tools for cooperation in some detail in what follows.

2. Customization of Information

In most Web systems the Webmaster is a "dictator:" the Webmaster defines what and how information is to be seen, i.e. is structured. It is curious that this has not caused a rebellion already years ago: is it not ludicrous that the head of a company when accessing the firm's server sees the same information structured in the same way as the head of research, the head of personnel, ordinary employees and maybe even customers? And clearly the same is true in school-, university- or governmental-environments.

Thus, it should be clear that the type of material that can be accessed should be definable by some authorization mechanism (typically password based) but, much more, the structuring of the material has to also depend on the user. To put it into modern terminology: documents or groups of documents must be accessible by complex ontologies, i.e. providing different "views" or "access  paths" depending on the user group.

Hence, a first step in this direction is to allow users to identify themselves (with the simple http protocol of the Web this requires unfortunately strange work-arounds such as cookies or session keys) and, depending which group they belong to, present them access paths (menus) tailored to their needs. An obvious further step is to allow users to define their own structures as they go along, so as to "personalize the information space". 

Another way to personalize ones information space is to be able to add notes to any page, such notes visible only to the author or to a well-defined group. Observe that notes can be added to notes, hence the fact that the read-rights of notes can be set to a group allows the "eruption" of discussions at every point on such a Web server. Observe further that not only should users be able to make notes, but also (for themselves only or again for a group) link together arbitrary pages!

All of the above ideas have been around for over 10 years, and were first implemented in Hyperwave: for a book on an early version of Hyperwave already describing all those features see [1], for up-to-date general information  [2], for detailed documentation [3].

It is interesting that except for Hyperwave most Web servers, even those based on sophisticated databases still do not allow the easy installation of user oriented "views" and the addition of notes and links by persons who do not have editing privileges for the pages involved. However, the importance of e.g. notes is starting to become recognized as can be seen in announcements of Microsoft or in software such as Third Voice [4].

3. Collaborative tools

The only collaborative tool that is available on quite a few Web servers is a discussion forum. However, most versions known to us lack what we would consider a minimum in any collaborative tool, CT for short. We give a description of one such typical CT in what follows.

While discussion forums can only be started by site administrators, are usually open to the general public or one well defined group, and are basically for writing comments (albeit with some multimedia attachments) CTs permit all persons with write access to parts of a server to define their own Cooperation Space (CS). Anyone creating such a cooperation space is a so-called facilitator for that particular CS. Facilitators can make their CS available with read and write privileges for whatever users they choose, and contributions can take any forms: notes, URL’s, Winword or PDF documents, pictures etc. Ever entry comes with a short textual description, with optional attributes and an optional “grade”.  In conjunction with the usual annotation and linking facilities described earlier such a CS is indeed a collaborative environment to share e.g. bookmarks or other documents within the group  defined by the facilitator. A push-functionality to be provided allows automatic notification of participants of new entries at certain times, or depending on certain events and attributes. By also using various presentation strategies offered in the CS, finding and sharing information becomes easy. By collecting information of particular interest in  private areas of the server users can further personalize information according to their needs, including information residing in various CS, or even outside such CS. It is felt that a CT, by allowing the creation of arbitrarily many CS on the same server for different groups of persons is an ideal technique for communication and cooperation in Intranet and Internet environments.

3.1 General Description

A CT is used either in conjunction with ordinary Web Browsers or as separate application as a “floating window” while working with a WWW Server. It comes with different functionalities for the facilitator and for ordinary users.

A facilitator is any person that has write access to some part of a server. Usually, ever identified user should have a special personal area with write privileges, and it is this kind of functionality that is available to a facilitator: thus, every user with a personal area can become a facilitator. A facilitator can establish one or more CS with a space capacity as determined by the administrator. (When space runs out, it is up to the facilitator to ask for more, prune manually, prune using a utility provided e.g. by date, or set limits to the size of documents that can be added by users.) When establishing a CS, a unique name has to be chosen for the  CS at issue and a number of parameters have to be set initially (and some can be changed and set also later) by the facilitator. The most important parameter is the list of users: the facilitator can include the emails or pen-names of arbitrary persons who thereby become users of the CS. However, any new user added becomes only active after the user (who is notified by email) agrees to be active. Also, users can leave a CS at any time they desire, i.e. no user is ever in a CS without explicit agreeing to be in it, and is free to leave at any time. Conversely, the facilitator may exclude any person at any time. Facilitators may permit self-registration for their CS, or may insist that they install each user themselves. One main difference is the achieved degree of anonymity of users, see below, and the fact that self-registering makes permanent exclusion of “nuisance members” complicated.

The facilitator may suggest one or more main topics: nobody else can suggest main topics, but everyone can suggest subtopics that are hierarchically structured to a level determined by the facilitator with some default, like  5 levels preset. (Note that if the depth of levels allowed is set to one, then only contributions to the main topics suggested by the facilitator can be added.) The facilitator and only the facilitator can arrange, rearrange or delete contributions created by other users. The facilitator can designate himself or other  persons for each  main topic as “responsible”. I.e. whenever a document is added in this topic an email to that extent is sent to the facilitator either immediately, or at certain times as designated by the facilitator. It is also the facilitator who decides whether additional attributes (like one of a set of keywords)has to be added to a contribution to later ease searching or the automatic posting of contributions with just certain properties: here the full functionality of a powerful server such as Hyperwave comes to bear.

When an ordinary user enters a CS the view is very similar to what one expects  in a newsgroup, or in the discussion forum  of e.g. GENTLE [5] . A list of main topics is shown, and the contributions to the main topic can be expanded step-wise or “the whole thread at the same time” very much as in GENTLE. When a contribution is added a short descriptive text is mandatory (and sometimes, in discussions, this is all that is required). An attachment is optional: such attachments can be a URL or list of URLs or some other document, including arbitrary multimedia files. Contributions can be given a “grade” between 0 to 10 (0 worst, 10 the best). Indeed such a grade can also be given when reading the contribution: the range of grades and their average is also shown for information (see below). Only a single grade can be given to a document within a certain time period (to reduce “cheating”).

When looking at contributions, users have a number of options: they can look at them hierarchically (the usual way), but they can also sort the documents by author, by date, by date from a certain date onward, by opening the hierarchical structures only to the extent of showing branches that lead to documents that have been added after a certain date and  by omitting contributions of certain authors (“blacklist”). Users can mark individual documents or groups of documents meaning  “I want a  notification sent when someone comments a document marked”. Users can also specify that they want an email of the URLs of all new documents satisfying certain criteria (e.g. belonging to a particular topic or subtopic with an average grade higher than 6 ) sent at intervals they decide on (daily, weekly, biweekly or monthly).

The CT also supports “business cards” with information as provided by users. The business card has a pen-name chosen by the user, comes with or without  picture, and whatever other information including email or phone number: clearly a business card without email or such may contain purely fictitious information! However, the CT should keep track of the connection between pen-name and email (to which the password is sent): this information is treated as confidential except if opened for legal procedures. The CS contains a messaging system that is based on pen-names chosen, i.e. one-to-one communication is possible in a CS, if desired. Note that the functionality of adding notes (both for private use or public with the CS) is supported, the same way as users can create links even in material not authored by them (for their own use, or for the CS). Such CS- public notes and links are only visibly if the toggle “show notes of others “ has been turned on by the facilitator, or is turned on by a user (in the latter case, notes and links are only visible during the current session for this user).

Such a CT might provide a number of further features for the facilitator that come in handy: a toggle to send “a thanks for your contribution” message automatically, statistical information of how often a pen name has contributed over certain periods causing a“thanks for your many contributions” message or “hope you are not sick, because you have not contributed for four weeks” message, etc.: such and other messages can be configured by the facilitator, e.g. a message “happy birthday” when the user (while registering) has filled out the birth-date field (it does not contain a “year” field, i.e. users can specify their birth-date without telling their age.) In most cases such mails should not be sent entirely automatically, but through the "hands of the facilitator" to allow to add a personal touch.

Everything that has been said so far is really an extension of "ordinary" discussion forums. However, there is one further feature that makes a CT as proposed particularly useful: the book-marking facility. When browsing WWW sites users may find an interesting entry. Rather than making a bookmark for themselves on their PC they hit the CT bookmark button, rather than the bookmark button of the browser. As a result, a list of groups in which they participate (potentially after identifying with name and password) is shown: they put their bookmark in the appropriate space with a short description (for themselves and others) and a “grade”. Thus, CT is a powerful tool for book-mark sharing, an important property for WWW usage. 

Note that the bookmarks created can be checked for validity or changed contents by CT e.g. through the "proxy protocol" and the creators of bookmarks (and the facilitator if the toggle is set this way) are notified in such a case. Thus, the list of shared book-marks has a good chance to stay better up to date than any private list! When users find a book-mark that does not work, simply pressing a “bookmark does not work” button notifies the author and (see above) the facilitator.

To keep the user interface from posing too much cognitive overhead it should come in two versions: a very rudimentary one that can be expanded by choosing the expert mode.

3.2 Comparison with other work

Discussion forums have been around in the form of newsgroups for many years. They are also becoming more and more popular on WWW servers. None comes close to the functionalities described. Hence, the development of such a CT is long overdue!

Note that a number of recommender systems have been around and are also increasing in importance. A CT can be seen as such a system where the recommendation (the grades, and the fact that book-marks, i.e. URLs or other documents are added into the CS) is coming from the fact that the group within a CS is homogeneous and is supposed to have shared interests. Above approach is in line with the Personalized Recommender System, a prototype of which was developed by J.Horwarth and others under the guidance of Barry Fenn [8].

It is also conceivable that “recommendations” that come from similarities in judgement are exploited: this is increasingly done on some commercial WWW servers, and is pursued in recommender systems such as PHOAKS,  ReferalWeb, GroupLens, Siteseer, Fab, Alexa and others. Note that Google [6] also uses a kind of recommendation: the number of links to a document.  It is conceivable that a CT can even be merged with some such attempts in the future. For a more general approach see Open GriD [7].

3.3. Other aspects of communication

GENTLE [9] was the first WBT (Web Based Training System) that provided the possibility to ask questions that when answered (usually asynchronously) would be incorporated into the database, so that later similar questions can potentially be answered by the system. This idea is at the heart of Knowledge Management in the sense that such question/answer dialogues keep enriching the knowledge residing in the database. For more details on this see [10]. It is our dream that eventaully all documents on the Web will be "alive" in the sense that they themselves can answer any question posed since "any reasonable" question has been asked before (and has been answered by some expert) due to the large number (millions) of users of documents on the Web.

This kind of knowledge repository on the Web that is growing through question /answer dialogues may still be science-fiction. There is a word of caution, and a word of optimism still to be said, however: As important as current versions of CT may be, one of the main insights gained over the last years is this: it is very difficult to store all kinds of information required for a CT and Knowledge Management into a computer system (simply because if information does not enter a system as by-product of standard activities persons are hard to convince to go to the extra trouble of inputting information). Hence a more realistic or at least a supplementary application of a CT and Knowledge Management is just to try to bring persons together in real life. E.g. if an employee of an organisation looks for "abc" what is found is not a discussion forum about "abc" where this topic can now be discussed with whatever technology is available (from textual chat to video conferences!) but rather the person most knowledgeable on "abc" is found and now can be contacted directly, e.g. by phone, to arrange a personal meeting, or whatever. Thus, a CT system should provide a component that "just" allows to find the right person: and the "just" is put in quotation marks, because to design a system that helps in doing so is clearly also very difficult (to say the least). Typically, such a system should extract automatically knowledge about what persons know about (from what they have written as reports, or from the electronic papers they have studied, etc), thus constructing a profile of the persons so that others can find them. To accomplish this very complex job is still made more difficult by privacy considerations: this is a little trodden but important research area to be addressed in the future.

4. Summary

While most people see the Web either as a more or less "multimedia digital library" or a tool for transactions (e-commerce) or for "simple communication" applications this paper tries to argue that two very important aspects - the Web as dynamic and individualized library and the Web as powerful Cooperation tool - have not received the attention they deserve, so far.
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