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An Evolved Link-specification Language for Creating and Sharing Documents on the Web

Most search engines on the web require that the authors reference their pages themselves with online forms. The information they provide then allows the pages to be sorted in a kind of hypertext-thesaurus so as to render them as accessible as possible to the end user. Another way of accessing on-line documents is a free-text search on a list of words contained in the documents. So as to reduce the "noise" and "silence" that these search tools usually produce, one possible way is to add linguistic and documentary expertise in a way that is independent of the manner in which the documents are created. Another very promising avenue is to obtain the information used to search and share the documents at the same time as the document is created. We have come to believe that, for reasons which are both cognitive and technological, the hypertext links that are placed in a document by its author make up the best structure for later integrating end-user search tools. We have therefore come up with a formal high-level language for conceptually specifying links which would allow us to fulfill our aims, within the framework of the HTML standard.

Technological aspects: a page name server for symbolic queries

The links that we create or use on a daily basis in HTML web pages can be sources of information: be it passive or active, implicit or explicit, formally structured or not, high-or low-leveled. (a) They act as passive sources of information in the same way that the other parts of the document do when a robot searches through them to extract useful information. Thus, the members of the ''Clever'' project decide to classify the sites as ''pivot-sites'' or ''reference-sites'' of different domains, from a graph representing the links between the different sites [START_REF] Chakrabarti | Automatic Resource Compilation by Analyzing Hyperlink Structure and Associated Text[END_REF]. The ''pivot-sites'' are sites that contain a number of sites pertaining to a certain domain, and the ''reference-sites'' are sites that contain pertinent information in the same domain and that are pointed to by the ''pivot-sites''. This information is collected by robots. (b) They act as active sources of information when the links are spontaneously activated by an end-user and when the activation contains in itself some useful information. If, for example, some links are frequently activated in the same order on a given server, we can deduce that the links are indeed ''next'' links, like the ones you sometimes find at the bottom of web pages. ''Adaptive'' sites use this type of information.[2,3] (c) They act as implicit sources of information when the author didn't actually specify it. This is the case in the two previous examples. (d) They act as an explicit source of information, declared by the author in the following example.

Our syndicate C.F.D.T. is opposed to the government bill concerning the 35 hour work-week because it is not in the interest of the employee. We urge you to distribute <a href="http://www.cfdt.fr/35heures/petition.html"> our national petition </a> It is obvious that the address of the linked document, the anchor, and the text that surrounds it, are a source of explicit information about the linked document. (e) They are a source of structured information when they can be identified in a reliable way by the means of a strict syntax. This is the case for the address and for the anchor, but not for the text that surrounds it. (f) They are also a source of high level information when we can glean some semantics from them. Thus, the address: http://www.Parliament.NationalAssembly.fr/CommissionOfSocialBills/35hours.htm#objectives has a meaning that can easily be understood. However the address: http://183.52.201.2/dir152451/subdir654/node4589884.html is a piece of low-level information that only allows us to technically access the linked document.

Let us now examine the HTML link as an active source of explicit information, formally structured and of a high-level, which will allow documents to be easily pinpointed on the net. The reasons for choosing this type of link are the following.

HTML.

There are millions of pages written in HTML. The ease-of-use and efficiency of the language mean that there will probably be millions more pages written in HTML. This is a serious reason for examining what can be improved in this domain.

Active source. It is much more efficient to get the information to come to you rather than going to get it. End-users activate millions of links every day. This work being done ''free of charge'' means that we should try to tap into the motivation behind the link, so as to glean the most information about the relationship between the linked documents. Explicit information. The act of creating a link results from a certain mental activity which contains information. The author of the link is naturally the best person to explain the nature of the link. Formally structured. Obtaining and processing information is much easier if it is contained in an adequate and rigorous syntax. High-leveled. Since the objective is to facilitate searching for information when we only have very general knowledge about this information.

As an active source of explicit information, formally structured and high-leveled, the ''ordinary'' HTML link is quite poor. It is obvious that the name of the server, the names of the directories in the path, the name of the HTML file and possibly the target, have all been chosen because of their readability. Thus, the address: http://www.Parliament.NationalAssembly.fr/CommissionOfFinances/35hours.htm#financing could be processed by a server to enrich a structured vocabulary enabling it to classify the documents for later consultation. For this to work, the servers would just need to send the name of the document to a central server, at the same time as they send the requested document. The main objection to this system is that the address of the document rarely has any relationship with an entry in a thesaurus [START_REF] Lubkov | Thesaurus de la banque d'information politique et d'actualité de la documentation française[END_REF], as is the case in the previous example. The words that appear in the address of a document on a server are not only defined so as to enable an easy and rational organization in view of searching for the documents subsequently: they are also chosen for commercial reasons (domain name), user management on the server (disk space quotas), or server maintenance (security, backups). Lastly, the link mainly has a technical role, and most of the time it contains lowlevel information. This conclusion is one of the reasons for development of the XML standard. Without denigrating the essential role of the XML standard, it cannot be denied that it is relatively heavy to implement. Is the HTML standard unable to include high-level information in the structure of the link, while maintaining its initial function, that is, to allow the end-user to access the author's document? To do this, we will use the concept of the ''symbolic link'' as a source of explicit, formally structured, high-leveled information within the strict confines of the HTML standard. This concept implies that of a ''page name server''.

Let us suppose that the home page ''pageX.html'' of the national meteorological office resides on the server "serverA" and contains a link to the marine forecasts that reside on ''pageY.html'' on the server ''serverB''.

Here is an example of an ordinary link placed in the page ''pageX.html'': <a href="http://serverB/pageY.html">view the marine forecast</a> Instead of the ordinary link, we will place a very elementary symbolic link. We will enrich it in the second part of this paper, but for the moment, our aim is to show the technological nature of the link: <a href="http://serverC/the home page of the national meteorological office residing on serverA and on pageX wants to access the target which has the title marine forecasts and which resides on serverB on pageY">view the marine forecast</a> á From the end-users' point of view, the symbolic link does changes neither the appearance of pageX, nor the usefulness of the link, provided it works as before.

á From the author's point of view, a symbolic link is where he defines, using a certain syntax, low-level and high-level information concerning the nature of the link.

á From a technological point of view, it is an HTTP request to the server « serverC ».

Let us now take a look at this intermediate server. The intermediate server "serverC" receives a request originating from the activation of symbolic link by the client. 1. Like any other ordinary HTTP server, this server looks to see if the file specified in the request resides in memory. In this case, the filename would be particularly long, but technically correct. 2. Let us suppose that this file does exist and that it contains, in the appropriate HTML syntax (see step 4), the complete address of page Y, that is, in our example, "http://serverB/pageY.html". 3. The client that activated the symbolic link then receives from serverC this particular web page that contains the address of page Y, whereas he expected to receive the page itself.

4. In actual fact, the page received by the client is a page that creates a frame containing a second page, the complete address of which is specified in the first. In our example, the page is, of course, page Y. The client receives the page that the author of the link intended, and step 3 is therefore rendered completely transparent, both to the user of the symbolic link and to its author!

Fig. 1. Processing procedure of a symbolic link

The symbolic link can correctly be compared to pointers which are used in computer languages, or to indirect addressing which is used in machine language. The symbolic link no longer contains the address of the information, but contains the address of the address that contains the information. For processors to be able to manage data efficiently, the ability to indirect was considered a must. Now, this indirection is available within the strict framework (no pun intended) of the HTML standard on the web. As we will see in the second section of this paper, the possibilities that ensue are quite interesting. Of course, this conceptual advantage has a cost. It is the need to incorporate an intermediate server, that could be called a « page name server » by analogy with a « domain name server ». The initial estimates we made show that the cost is small, indeed practically negligible. As with domain name servers, HTML page name servers are double entry tables that you can query by line. Each line of the table corresponds to a referenced symbolic link, the first column corresponds to the text of the symbolic link, and the second column contains the text of the HTML page with the frame containing the address of the target page (see step 4 of the algorithm).

the home page of the national meteorological office residing on serverA and on pageX wants to access the target which has the title marine forecasts and which resides on serverB on pageY <html> <frameset cols=''100%''> <frame src=''http://serverB/pageY.html''> </frameset></html> the home page of the national meteorological office residing on serverA and on pageX wants to access the target which has the title aeronautical forecasts <html> <frameset cols=''100%''> <frame src=''http://serverB/pageZ.html''> </frameset></html> Any old symbolic link <html> <frameset cols=''100%''> <frame src='' any old address ''> </frameset></html>

Fig. 2. Example of the table from a page name server

The above table could appear useless judging from the first line. Indeed, a simple syntactic analyzer could have extracted the address of the target page from the text of symbolic link, formatted it in HTML format and sent it back to the client. This isn't the case on the second line, as the address of the page doesn't appear. The table becomes necessary in this case, and the information contained in the second column is obtained from a process which we will discuss in the second section of this paper.

Assuming that the table contains entries referring to a given set of symbolic links, the flow is increased only by a few dozen extra bytes when the user activates a symbolic link as opposed to an ordinary link. Moreover the processing which is necessary on the server is quite elementary and the response time is therefore very short. Of course, it is necessary to distribute the load over several page name servers, in the same way as it is done with domain name servers. Without developing this aspect of things any further, we must now return to the second step of the processing algorithm for a symbolic link, that is the presence on a ''page name server'' of contextual information allowing a symbolic link to be rendered operational (the two fields of figure 2). Let us therefore imagine that the page name server has no entry that corresponds a request. Instead of returning the usual error (error 404), the server forwards the request to a process which has the following functions:

to analyze the symbolic link so as to extract the formal information and integrate these into a knowledge base which we will discuss in the second section, to return to the client a framed page containing the appropriate address, as would have been the case in a normal execution of the algorithm (step 3 of the algorithm), to update the table of the page name server to be ready for the next activation of the link.

In summary, we can now place within the formal structure of an HTML link, and instead of the ordinary address of the linked document, a sentence written in the appropriate syntax, in which the author provides in a very simple manner, the high-level information concerning the documents which he is linking together. The activating of the symbolic link by the client allows the page name server to:

actively provide to a search engine up-to-date, high-and low-level information, received from the client spontaneously and concerning the linked documents. This information could efficiently be used to fuel an end-user document searching tool.

provide the client with the linked page. We will see below that this technology lets us provide the client that activated the symbolic link with information (by creating a second frame in his browser) that can be useful to him while he is navigating (see the contextual help application in the third section). Finally, this technology does not demand a modification of the HTML standard, the browsers, or the web servers. It is completely transparent for the user, and not very restricting for the author. Moreover, let us not forget that the author can mix symbolic links with ordinary links in one HTML page. In the second section, we will concern ourselves only with certain types of links, those that present the most advantages to changing into symbolic links.

Theoretical aspects: an evolved language for the symbolic link

What needs do the links placed in electronic documents on the web supply? Let us consider what is commonly called scientific and technical information. First of all, we will present a non-exhaustive list of links corresponding to needs that authors have had for a long time, and that the new technologies have done nothing more than transpose into the numerical world. Next we will present the links that correspond to new needs that the new technologies have created, in terms of the collective organization of information. Lastly, we will present the basis of a simple language which would allow authors to fulfill their needs using symbolic links in a formal and unified manner. The objective will be to build, within a given domain, a sort of collective and progressive thesaurus that will permit authors to index themselves the parts of their documents that they associate with their links. This system provides the following advantages: the end-users will have an efficient tool to search for information, the authors will be able to simplify the organisation of their work.

Ordinary links

«Zoom» links

For a long time, authors have wanted to offer their readers with different levels for reading their documents. Publishers have fulfilled this need by using typographical devices which on the whole work quite well. Their object is to allow the reader to follow the author's train of thought (the logical aspect of the development of his ideas) with a greater or lesser amount of detail, depending on his needs or on his knowledge of the subject (the pragmatic aspect). Anyone who has read «The Times» newspaper knows that it is extremely easy to start off by reading the main titles and to «zoom in» on the article of one's choice. It is the typographical differences that permit this. There is no need for high technology, the human eye and brain take care of everything instantly! On the other hand, anyone who has «surfed» through the on-line version of the same document on his 15 inch cathode ray screen, which is already cluttered with all kinds of scroll bars, knows that due to lack of space, this same ease-of-use is impossible. So «zoom» links fulfill the need for linear reading with different levels of detail, and for this reason they are sometimes called «hierarchical links». In other words, the primary purpose of these links is to compensate for a technological deficiency, that is the crampedness of cathode ray screens and the fact that one cannot leaf through the document in the same way that one can with a book, to get a feel for its physical and logical structure! Authors are practically forced, for technical reasons, to use these types of links in their documents, and from our point of view, this is a good thing. Indeed, these links will result in the documents being split up formally into sets of similar information. It will then be very easy and natural for the author to explain these links, in an appropriate language and in a symbolic link [START_REF] Kim | Building an XML and Web-based document retrieval system[END_REF][START_REF] Urso | Le XML pour structurer la recherche d'information[END_REF].

«Parenthesis» links

These links are nothing more than the electronic equivalents of the ordinary cross-references that one frequently finds when reading through scientific or technical documents. The purpose of these links is not to offer the reader a choice, but rather to offer a digression that may answer a specific need. The following is a nonexhaustive list of such links: cross-reference to foot-notes, cross-reference to a diagram, cross-reference to a definition, cross-reference to a bibliographical element, cross-reference to the appendix, cross-reference to another part of the document which have interesting similarities. The electronic, interactive versions of these cross-references are more attractive than their ordinary counterparts and authors have a tendency to use them a lot in their on-line documents. Just like «zoom» links, «parenthesis» links constitute a formal division of the document and this will be of use to us later on.

Organizational links

These are the links that fulfill needs that would have been difficult to imagine before the era of electronic publishing. They emerge from the new possibilities offered by the electronic medium in terms of: (a) personal organization. Each author can manage the technical and intellectual aspects of his site, as it appears to the user community. (b) collective organization. Each author can «open» his site to other sites in order to: increase the relevance of his own site. A list of links toward other pertinent sites is something that is very sought after nowadays and sites that have and maintain them get considerable hits («gateway» or «pivot» sites). participate in a collective task as a collaborative effort. Thus electronic publishing is greatly continuous and collective. From these characteristics have emerged «transversal» links, that are either collected by robots or created manually, and that have the curious characteristic of pointing to unstable resources. Indeed, these resources are susceptible to change, either because their content changes and they eventually no longer correspond to the description given to them, or because they are moved to a different address. Despite these congenital incoherence deficiencies, these links are altogether necessary for «navigating» through sites. The language we describe in this paper allows each author to create organizational links without the disadvantages we've just discussed.

The language

Our idea is to create a simple language allowing to take into consideration the characteristics of the different types of links, and that would be available to the authors for their own benefit and the end-user's. Let us emphasize that existing HTML documents will able to be updated very easily to use this system, simply by changing the syntax of their links. We present hereafter the main elements of the prototype of our language.

Formulating ordinary links within symbolic links

These links should not present a problem for the author since he knows both about the high-and the low-level aspects of them. He knows about the high-level aspects because he knows which needs they fulfill and what relationships they create. He knows about the low-level aspects because he knows all the technical information about where the target is stored, since he is the author. Example.

the target marine_forecast answers the need of specialization from the source meteorological_forecasts, the source and the target are the work of Gilles_Verley, the URL of the source is http://www.meteo.fr/forecast.htm#top, the URL of the target is http://www.meteo.fr/marine.htm#111 The bold italics represent the open elements of the language, that is, the terms created by the author using alphanumeric characters to represent: the concept that links the source and the target and their relationship the author of the documents the documents' URL The underlined word must be chosen from within the following list to represent the need which the link fulfills: the target map_of_france answers the need of illustration from the source meteorological_forecasts, the source and target of the work of Gilles_Verley, the URL of the source is http://www.meteo.fr/forecast.htm#top, the URL of the target is http://www.meteo.fr/map_of_france.gif, Activating this link will result in: 1. updating the database of terms representing concepts 2. referencing the two documents with their respective terms 3. sending the linked document back to the client's browser since its address appears explicitly in the syntax of the link, and we have a method for the client to view a document directly when the page name server sends him its address. (see the section on frames in the first part of this paper). As you will notice, a given document can be referenced several times with different terms. In practice this happens when a given document (a URL) is referenced as the source or the target of several links, while answering different needs. This situation conforms the to norm in terms of documentary referencing.

Formulating organizational links within symbolic links

As we have seen above, organizational links are essentially useful for the author: 1. to place his work within a wider collective framework, some parts of which may not yet have been written (writer's point of view) 2. to place within his work, other work (including his own) that may not yet have been written (organizer's point of view) It is also useful for the end-user to have transversal links to navigate through an environment that is heterogeneous by nature. The language will allow the author to specify only what he knows, without having to provide certain low-level information which he doesn't yet know or that doesn't depend on him such as the target URL or the author of the target. Thus a student whom we asked to create an educational site about the problems concerning image scanning will be able to integrate his site within a wider framework, which may well not yet exist, and that he does not know the address of. All he has to do is place, on one of the pages in his site, a symbolic link towards a generic concept which he creates and which will be used as an integrating element for other work:

The site which you are visiting is concerned with the different aspects of image scanning, and is part of a wide network of upcoming sites concerning <a href= ''the target computer_peripherals answers the need of generalization from the source scanners, the source is the work of Gilles_Verley, the URL of the source is http://www.iut.fr/verley/page1.htm#1.''> computer peripherals </a>. Activating this link (let us call it LO) will update the knowledge base, but will not let the system provide the user with the more general page concerning computer peripherals. Indeed, no page concerning this subject exists yet, and the link provides no URL in itself. Instead, the server will return to the user a message explaining the situation, and possibly offering some contextual help made up of a list of pertinent sites (see the third section concerning the experimental aspects). Let us now suppose that an author creates a page (let use call it PC) concerning this subject, and that he references it in a symbolic link as a ''source'' represented by the term ''computer_peripherals''. If link LO is subsequently activated, the user will receive page PC, even though, let us not forget, the link does not contain the address of PC. Indeed, the page name server can now join on the concept of ''computer_peripherals'' to obtain the corresponding address. If several pages are referenced with the same term, then the ambiguity can be lifted by specifying, in the calling link, the author of the target page.

Polysemy, synonymy and polyhierarchy

The object of the language that we mean to put at the disposal of authors by the use of symbolic links is a second language that specialists call a documentary language. To our way of thinking, each author participates in the elaboration of this documentary language, and at the same time, uses it to reference the documents that his links point to. It is therefore a open and structured documentary language. In this situation the problems of polysemy, synonymy and polyhierarchy will arise. In a thesaurus, which is a structured and controlled docu-mentary language, these problems are resolved by the human structure controlling the language [START_REF] Afnor | Traitement documentaire[END_REF]. That is to say, usually, a group of specialists, both in documentation, and in the subject of the thesaurus. Thus polysemy, which creates a great deal of ''noise'' during searches, is eliminated by restricting the thesaurus to one semantic field and by using as many distinct descriptive words as there are concepts to represent. That requires that the words be in themselves sufficiently explicit in their specific semantic field or that their semantics be made precise enough by the generic or specific terms that are directly associated with them. Polysemy also, which creates ''silence'', is cured by adding to the vocabulary of descriptors a vocabulary of non descriptors (they too non polysemic) which are in equivalent proportions to the descriptors. Finally, polyhierarchy, which is a descriptor's having several generic descriptors, can be either prohibited in order to simplify the graph, or allowed, so as to improve the possibilities of the search. How can these problems be solved when one is not appealing to information processing professionals, and when everyone is allowed to participate continuously in the elaboration of the tool? There are at least three answers which are by no means mutually exclusive. (a) The first lies in the possibility of spontaneous improvement of the documentary language. Some errors will have a tendency to disappear by spontaneous corrections on the part of others. Indeed, if a term created by an author isn't a good candidate for representing concepts (empty word, polysemic or uncommon term, etc.), it is likely that other authors won't use it in their symbolic links (they'll create another term), nor will the end-user use it in his search. The author of this «parasite» term will then probably update his symbolic link so that his documents will be referenced better (see updating symbolic links). To some extent, the fact that each author has access to the terms created by others means that it will be the best terms to describe a given concept that will be chosen the most often. The fewer documents there are related to a link, the more incentive the author will have to attach his documents to a different term. For this reason, one might hope that the language would end up converging towards a sort of thesaurus. Nevertheless, it would be somewhat naive to expect wonders from this single answer, unless the system is destined to be used by people who have been trained in the field of thesaurus writing. (b) The second answer would be for a person qualified in documentary techniques to intervene in order to control the evolution of the language by proposing adequate corrections to the authors. (c) The third answer is to use specific programs. Thus, certain statistical information concerning the way in which the end-users use the structured language to find information could be used to improve the documentary language. That brings us back to the idea of adaptive sites. Linguistic analyses can also be done on this text material. The possibilities offered by such programs must not be neglected but this is in plain contradiction with our initial object which was to propose another means of searching on the web. The first two solutions require that symbolic links may be easily updated.

Updating symbolic links

A symbolic link ensures the coherence of a document with the documentary group into which it fits. It thereby has a characteristic of completeness that it is the author's duty to maintain. The important problem of updating symbolic links must therefore be considered. Several types of reasons may motivate this operation. Let us go from the simplest to the most complex. (a) Certain low-level data are no longer correct (change of address or of authors), (b) The content of a document has changed, and the symbolic links must therefore take these high-level changes into account, (c) More adequate terms have been found by a different author to represent the same concepts, and the author is incited to use them instead of the old one in his link (see last paragraph). In order for the knowledge base to take into account the modification of a link automatically without the information of the modified links getting indefinitely and incoherently added to that of the old links, the most flexible solution to make the author create a key that would identify each one of his symbolic links uniquely. This key would be made up of the author's name, followed by a few alphanumeric characters that the author could choose randomly (six characters should be quite sufficient). This solution has several advantages: no centralizing procedure is needed to create a new symbolic link, and the probability of a double is almost null. One constraint lies in the fact that an author who has created a symbolic link, is responsible indefinitely for the conformity of the high-and low-level information with reality. One must therefore allow for an author wanting to «get rid» of an excess of symbolic links, which he no longer needs. This is a feature of the language that is no real problem to implement. As a conclusion to this second part, we dispose of a language allowing authors: to create or to use terms that they judge adequate for condensing the content of the documents they link together, to choose the type of link they wish to use, from amongst a list of predefined types.

Experimental aspects

All the concepts presented here have been experimentally tested. The page name server is an ordinary HTTP server (Windows NT server). The necessary functions have been done exclusively in SQL using the ODBC technology on the HTTP server. The only instruction for users is to use, when they want to, the possibilities of the evolved language in their usual links. The method and the technology described are applied to a collective project done by students of documentation the object of which was to create an educational site about the use of computer (peripherals, operating system, software, etc.). The first benefit of this technology is therefore to put at the disposal of the end-user a documentary language, that is continuously updated, allowing him: to go through a knowledge base at different reading levels (generalization, specialization) and/or according to specific needs (association, glossary, bibliography, etc.); to find relevant documents indexed by the vocabulary in the language. This is allowed by: a condensation of the information contained in these sites a structuring if this compressed information a precise, formal and pertinent division of the documents The second benefit for the end-user is to dispose, if he so wishes, of a special window giving him a list of contextual links at any time during his browsing, related to the requested page, allowing him to browse intelligently based on the links found on the page itself. The last benefit is for the authors, who can develop and update personal or collective sites without having to consider low-level aspects as to where the documents are to be stored. Collective procedures, ascending or descending, can be eased by leaning exclusively on concepts that are visible to all at any given moment. The application to a collective project shows the viability of the method and the technique. An evaluation is currently being done.

Conclusion

We have attempted to show that there do exist some simple and efficient theoretical, and technological solutions to the complex problem of searching for information on the Net. In the current state of affairs, we believe that these solutions can be deployed within the structure of intranets, and in the domain of technical and scientific information. Future development of this system will include managing information spread out over a number of different servers, as well as integrating it into the framework of the XML standard.
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