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Distributed Agents to Retrieve Web Intelligence
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	Web space with a Darwin Net depicted. Each node hosts an i-Website that matches with a given users’ market (yellow cone). Distributed and Local Agents act as messengers resembling a living membrane. 


Darwin is an acronym that stands for Distributed Agents to Retrieve the Web Intelligence. The Web is a huge repository of resources of Information, Knowledge and Entertainment but we have to ask ourselves if it’s a repository of Intelligence. We have to answer then the following question: does the Web the have the ability to learn or to deal with new or trying situations; or the ability to apply knowledge to manipulate one’s environment or to think abstractly as measured by objective criteria?. Being the question in those terms our spirit is prone to say no. 

The Web of today resembles our physical libraries, museums and newspaper archives when it references to knowledge and to any broadcasting mass media service when it refers to information and in this last sense we could dare to say that some intelligence comes out of it as pattern behaviors suggested to people. However there is a substantial difference between Web technology and the rest known to date: its permits the intelligence traffic to flow in two ways, from Website owners to users’ markets and from users to Website owners. 

It’s hard to imagine a technology that enables for instance TV to communicate in both senses, not only to communicate but to permit the transfer of forms of intelligence. Once a TV “program” is broadcasted, an audience measured in millions of users is seeing it passively. They only have at hand the chance of zapping to express in some way its dissatisfaction but the whole massive intelligence implicit in their potential man-machine interrelations are lost. Along the time of exposure you may imagine “behind” the TV screens a centralized Program Situation Office with a Chief Director monitoring, seeing and receiving millions of meaningful coded feedback signs of opinions, and emotions, under the form of “people behavior patterns”. 

Well, this feature could be enabled in the Web!. For that we need i-Websites, which stands for Intelligent Websites able to learn as much as possible from users’ interactions, and at the same time trying to be as low intrusive as possible with them. The people intelligence is up there, anytime in a 24x7 cycle behind millions of PC’s, Mac’s, laptops, notebooks, work stations. The best way to let it decant in meaningful statements is to let it flow freely, equivalent to letting people express themselves freely, without any pressure, only via stimulating their innate curiosity with virtual attractions. 

Then we may imagine the Web like an intelligent living system with networks able to retrieve Web Intelligence always present in Web space and to pump it into their nodes in a win-win scenario to broadcast more and more intelligence. Let’s see now how the general architecture of one of these nodes is and behaves. 

Intelli-out Intelli-in Process

Here below we represent the interaction between a Web site and its users. We mention above the word “membrane” making reference to an intelligent interface between Website owners and their users and here depicted as a virtual yellow circle where “offer” and “demand” interact via man-machine messages. 

Intelli-out and Intelli-in processes are shown here as a black and green arrow respectively through the “match making” membrane where offer and demand contrast continually in a 24x7virtual market. In conventional “physical” match making, markets offer and demand contrast in a physical “front end” and are tuned up by long lasting markets. Owners generally know their potential markets behavior. On the other hand, in Web virtual markets users come from any part of the world and from any social stratus with extremely unpredictable behaviors. However we may imagine markets as cones that enclose owners and users with certain affinities. 

In the figure we represent the interaction between a Website and one of its users by a yellow line connecting them. We may imagine then what are the reasoning in both sides of the MM, Match-Making Membrane. 
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If the Website is an i-Website the membrane must permit the osmotic transfer of messages bound to users’ behavior such as “How they think” and “How they browse the different Website objects”. The “sigma” symbols represent two different but complementary set of statistics, the yellow one oriented to the continuous evaluation of the Website resources usefulness and efficiency

Owners Side Reasoning

They represent the “Established Order” of a society in terms of available offers.

Statements

· I have the Truth, only the Truth nothing but the True;

· I teach, you learn;

· I have things to offer you.

What they Offer

· Things via Catalogs, descriptions, and images;

· Information, Knowledge, Entertainment;

· Advice, suggestions.

What they Demand

· Orders, acquiescence, recognition;

Users Side Reasoning

They represent the “other side of society”, The People.

Statements

· We have Our own Truth, Our own opinion about everything;

· We learn but you should teach properly;

· We have things to demand to you;

What they Demand

· Things via Reliable Catalogs, descriptions and images;

· Reliable information, Knowledge, and Entertainment;

· Reliable advises and suggestions. 

What they Offer

· Feedback, Comments, Suggestions, and Pattern Behaviors.

Intelli_in, Intelli_out concept

MM Process, Two Ways of Thinking/Speaking
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Each Website needs an Expert System to manage its learning and evolution and a draft of it is depicted in the figure below. Intag has developed FIRST, Full Information Retrieval System Thesaurus, an Expert System specially designed either to maintain HKM’s, Human Knowledge Maps continuously updated in order to satisfy their users curiosity or to optimize and tune up match making interfaces in Portals, B2C, B2B and Virtual Communities Websites. The figure drafts the architecture of an HKM clone, able to satisfy its users’ curiosity in only one click of the mouse. Something like a YGWYW, You Get What You Want, in terms of knowledge, making queries to a map. In this case users query the HKM database via keywords. When they look for an existent keyword, that is a keyword existent in the system Thesaurus (TH), we talk of a “match” condition. FIRST delivers i-URL’s, objects of the map that will allegedly satisfy the query. 

These i-URL’s, intelligent URL’s, are abstracts of existing Web documents, specially selected as a “reasonably” good answer to that query, initially by a group of human experts in the discipline to which the keyword belongs. In this sense the answer is similar in nature to current search engines’ answers, being the difference a matter of quality and searching efficiency. Each abstract has a meaningful header of nearly 26 parameters that describes the main characteristic, structure, topology, and keywords of the Website abstracted and the abstract itself in its body, where the whole site has been evaluated by human experts. All the i-URL’s or objects of the HKM’s are either “Authorities” or “Hubs” of the major Subjects of the Human Knowledge. 

When the keyword does not exist in the system Thesaurus we talk of a “mismatch” condition, perhaps more important from the point of view of evolution than the match conditions. When a mismatch arises a “procurement” process starts. Specialized procurement agents, “procurebots” go to the Web to look for a sample of “good enough” authorities to satisfy the inexistent keyword. Our Web searching methodology is transferred to the agents as a suitable convergent algorithm that present to the “Chief Editor” their best choice to cope with unsatisfied users’ needs (or curiosity). When objects tend to be obsolete or unpopular some other procurement agents are commissioned to look for similar documents.   

FIRST Expert System Solution
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The logic of the Website is represented by the LT, Logical Tree, which tells us about the Website owners’ structure of thinking to attract users. As we may see later extensively, LT’s are trees of “subjects” for each major discipline of the Human Knowledge. Subjects have some subtle differences with keywords. Effectively all subjects are special keywords but most keywords are not subjects. Users think in terms of keywords and Website owners in terms of subjects. However some keywords or strings of keywords could evolve becoming new subjects as a function of their popularity. 

Finally, the Curiosity Offer, on the Website side, is complemented with the Up & Downs database where the objects’ content evolution is registered. 

Now let’s see the users’ side. The users’ interactions, queries, links selected, i-URL’s seen and selected, URL’s clicked and all possible navigation instances are registered in the Tracking database, formally the Users’ Tracking database. The process here splits in two separate ways, the “pattern behavior” analysis and the “navigation habits” analysis.

By “pattern behavior” we understand “what” people “want”, expressed as strings of keywords and/or links selected. From the apparent chaos of questions we have to infer patterns. As an aid to that purpose we create a transient and growing Thesaurus, named “nk-Thesaurus”. An nk-Thesaurus or Thesaurus of order k is a collection of n keyword strings used along a users session. We imagine that users face the virtual “oracle” making queries by heart as seen by an external observer, trying to “beat” the oracle as in a game, shooting one keyword after the other until their problem is solved satisfactorily. It’s like a chasing game where users try to reduce their uncertainty level from 0 to 1. In this game the optimum track is meaningless, being important the speed to win and even the excitement of the game. We may for instance get the same result with a wide variety of strategies and for each strategy a wide variety of tactics. 

From our searching experience what really is important to get to a specific result are the sets of keywords employed. The convergence goes fast exponentially with the number of keywords of the string. For instance we may pass easily from an uncertainty of 1 million to only a few with only a string of 3 keywords. That is, being [a, b, c] a sequence of three queries (no matter the order (a, b, c) similar to (a, c, b), similar to (b, a, c), similar to (b, c, a), similar to (c, a, b), similar to (c, b, a)), first by a, then by b and finally with c, we may pass from 1 million to 50,000, to 1,000 and finally to 5. That empirical feature means that a string of three to four keywords, done by people who know what they want, is enough to trap efficiently information and knowledge in the Web. And more than that, we may argue that users that have in common the same “curiosity pattern” should share equivalent strings of queries or vice versa, those users that share equivalent strings of keywords may share the same curiosity pattern. 

Probabilistically speaking, it could be stated that the probability that users share the same “curiosity pattern”, or professional affinity, increase exponentially with the “power” of coincidences. That is if two users coincide in a power 2 strings of keywords, for instance [poetry, borges] they are suspected (a faint suspicion) of sharing curiosity for poems of Jorge Luis Borges but if they coincide in a power 3 string of keywords, for instance [borges, poems, Shakespeare} we have by far a stronger suspicion that they share curiosity on something common about two outstanding writers apparently so separated in space, time, language and culture, perhaps they are studious people about Borges translations works. 

So these nk-Theasurus grow continuously with transactions and are a vivid sample of how people try to satisfy their needs, for instance in terms of information and knowledge. From time to time we extract from them the Top nk-Thesaurus strings and form that we may infer to be the PAG’s, Potential Affinity Groups, a crucial initiative to suggest users’ auto organization. These PAG’s are seeds of organization emerging from the apparent chaos. The benefit of this organization spreads to both sides: owners learn about how users “clusters” by themselves in order to resize and even to redesign their attractions and users organize on their own to optimize their work. From time to time the nk-Thesaurus could be compacted and their history registered via a differential statistical process. 

Now we have to deal with the instances. They are navigation events such as browsing the list of i-URL’s, browsing the subjects, browsing the TH and LT, browsing dictionaries and keywords meaning, selecting an i-URL to a “shopping cart”, wasting time presumably reading the abstracts, making click to see a suggested URL, leaving the site, returning to the site within the same session, etc. The navigation patterns extracted from these instances will tell us about the Website as a friendly facilitator and about the reading and browsing users’ habits. 

Finally we also have the users’ side Up & Downs database, in this case to register the pattern behavior and navigation habits evolution. 

Note: The actual languages of people, namely their jargons, are a source of language evolution. Ignoring jargon and consensual neologisms is equivalent to despise a significant quota of people intelligence. For that it’s important to register them for an ulterior analysis oriented to admit some of them as synonyms.  These registrations will be performed in a special reservoir of the formal Thesaurus TH. 

Desktop

The Desktop is the unique human link in between the Web and users. The Expert System is not completely autonomous from the point of view of Artificial Intelligence because of this “weakness”. However, by systems engineering facts, this weakness is entirely justified. The state-of-the-art of AI, makes too risky and inefficient the closing of the circuit without human intervention, leaving crucial decisions to agents. Let’s review how the cycle is. 

1. Initially an Expert team aided by Intelligent Agents and a set of Utilities build the first version of the HKM, basically a collection of i-URL’s. In the beginning then the procurement is done via a hybrid methodology, man assisted by AI tools. This Desktop is commanded by the Chief Editor, the super user, the only authorized person to make crucial decisions. 

2. Once i-Website is open to users, match making begins and from there FIRST starts to stack “suggestions for changes” in all databases and “procurement missions”. Among procurement missions we have: restoration of dead links; new URL’s to satisfy unmatched keywords; detection of URL’ popularity in selected search engines; new keywords and subjects presence in the Web, etc. Among suggestions for changes we have: i-URL’s deactivation; i-URL’s updates; keywords deactivation; keywords activation; LT branches deactivation; new LT branches activation; Top/ranking lists; PAG’s activation; PAG’s deactivation, etc. 

Some of these complex tasks are delegated to agents but some require a rather sophisticated level of judgment as you may easily infer. For instance procurement agents named procurebots provide to Desktop management a set of “a priori” potential URL’s to become new i-URL’s, pre selecting automatically from the Web a few out of hundred of thousands. In order to maintain the quality of HKM databases, a human being, the Chief Editor is the only entity authorized to make the final selection.  

3. “The Decisions’ Phase”. Continuously, Agents and Statistics via the two Sigma’s’ provide to the Chief Editor the crucial information to make sound decisions that confirm the system evolution. From time to time, this evolution is implemented “on the fly” almost instantly, once the Chief Editor approves. The only task processed in “batch mode” is the i-URL’s editing, which is made by a staff of Editors, managed by the Chief Editor via the Desktop. Once i-URL’s are ready and approved by the Chief Editor they are uploaded and the system is automatically updated.  

Note: When talking of a Darwin Net we need a Super Chief Editor to control the whole network of HKM clones. This Super Chief Editor decides what intelligence should be concentrated and what distributed and what type of “distributed agent cooperation” is allowed. 

The Web

Growth

Web site volume grows at an incredible pace, perhaps faster than our ability to manage it. Now we have more than 3,500 millions of documents (see footnote) doubling each year. In the figure we have depicted size evolution highlighting the density of noise and fuzziness in a crazy rally of the universe of “owners” trying to transcend and to captivate as many users as law, moral and ethics permit. Of course there is a sign of democracy and good social health in the fact that owners say and offer to the world what they want, but we go a little farther, thinking that it would be advisable that each person become user and owner at the same time in two complementary roles. And we need too powerful search engines able to register each existent page, by will or generated automatically on_the_fly. However we must be aware also that the Basic Human Knowledge, Basic HK, is practically an invariant in size along time, as long as it evolves accordingly along time, as it’s depicted in the image below in blue. 

Besides this Basic HK we need also the ability lo locate any document hosted in Web space  despite of the human trend to deceive others making this space noisy and fuzzy and for that misleading. So we need the coexistence of powerful search engines able to cope with the double human need of satisfying their intrinsic basic curiosity as easily as possible as a huge Web “one click” facilitator and at the same time able to satisfy any specific information and knowledge need. 

As we will see later huge repositories to register every human expression will be always necessary in despite of the increasing density of noise and fuzziness. The only way to build sound HKM’s at any moment and to maintain them properly updated is the existence of these huge repositories where the human inheritance backs up seriously. 

Besides that we are always going to need to search for specific information in the Web Ocean, no matter its size. But even in those cases the existence of HKM’s will facilitate the task as we may see in the next image. 
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Note: on 20th February 2003. Google declares: Google - Searching 3,083,324,652 web pages

Searching Process as_it_is now
The Ranking High metaphor

For each keyword lookup we may get a giant, deformed and degenerated icebergs showing privileged information on top but practically hidden from view  thousands to millions of documents. The rank is generally pumped up via popularity algorithms  in a process that resembles Marketing. To go up you have three ways/techniques at hand, namely:

· To study carefully the ranking process and trying to adapt your Website to it thinking only in optimizing your ranking: choosing a strategic set of keywords, putting them in “visible” and strategic places for search engines agents and robots, making a fast, regular, continuous and intelligent Website submission to search engines and directories. Regarding the strategic set of keywords it is of fundamental importance to consider the knowledge of curricula and standards, i.e. the right subjects and the right keywords. For instance, if you are looking for scripts to solve a problem you must know how to express it in the ICT “establishment”. If we were looking for a script to increase or extend the ability of Windows to manage multiple words selection when browsing the Web. The “right word” would be Clipboard Management. You may try to look for some equivalent keywords, like Multiple Mouse Selection, Multiple Caption, Multiple Selection, adding Web, Internet Explorer, Scripts, etc, etc, to see the abysmal difference. 

· To either create real or pseudo popularity. You may create your own Web Ring, interchanging links and making an agreement of strategic use of a given set of keywords in order to increase a collective higher popularity. By “de facto” , the big authorities, like for instance the ACM, have their own Web Ring. ACM launched its 2001 Curricula and it was instantly adopted by most American universities, colleges, professional institutions, and e-businesses as a monolithic whole. The system feedbacks increasing the popularity concerning the discipline lead by the ACM and leaving aside, “hidden” in the submerged part of the iceberg, the documents that are not using the terms “properly”.  In the figure such a Web Ring is depicted. 

· Acting wickedly, improperly, trying to deliberately deceive search engines and robots. We are not going to extend about this way, extensively advertised in the Web by thousands of companies specialized in at_any_cost Web high ranking. 
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Text-Context Search

Any query could be seen as a pair (k, s) keyword, subject, being s the context, domain or discipline, where k belongs. In many cases k and s interchange roles, that is: s could be seen as text and conversely k as context like the Ying- Yang of the Taoist Monad. So, in all cases we may focus our search improving our knowledge (from ignorance to certainty) from text to context and in reverse sense from context to text. 
Let’s see this with an example that we use in our search tutorial. Let the challenge be to search documents dealing with 
how seven major religions deal with the concept of “Son of God”.
“Son of God” could be the text and “religions of the world” the context. In this particular case the user’s “curiosity”, a High School student, told us about seven major religions, perhaps because his/her teacher had in mind some book, bibliography or essays dealing with that particular subject. We may devise here two main straightforward strategies: to look for “Son of God” first and then focus our search by adding religions, and the other, to start looking for religions, select some documents that  talk about major religions and then search for each of those religions how they consider the “Son of God” concept. 
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That procedure is represented in the figure above. Major subject Religions has more than 15 millions documents and probably in some place a document that satisfies our query is hidden among them. We depict there a red crossing with a blue circle in its intersection. This blue circle represents not only the possible hidden document but a “mediation” tool, a gateway that connects text and context. In our example that mediation tool could be the concept “comparative studies”.  Then the methodology could be represented as

Text ( Mediation concept ( Context

Very specific keywords may act as mediators, for instance some authority that we are well acquainted with goes from context to text in a rather deductive approach or from text to context in a rather inductive approach. In our example that word was Mircea Eliade an authority on compared religions. 

HKM Architecture

Exemplified with only one Major Discipline: ICT

You may see below a set of graphs depicting how we may imagine the ICT Map core presentation. We were extensively delivering about how to present our own vision of this particular huge and wide discipline. Finally we decided to merge the ACM 2001 Curricula with our own Global Vision of the discipline from a Systems Theory point of view, complemented with reflections on Informatics, Computing and Communications of the UNESCO-IFIP Curricula, grossly representing the Rest of the World (RW) Cosmo vision. 

Another conclusion is that we are always going towards the Utopia of a collection of subjects represented as Logical Trees as deep as we can. Concerning ACM Curricula we could get to the third level and in some instances to fourth but loosing resolution and even getting to zero outcomes. We may find, for instance, documents deserving to be considered as authorities at the third level but not dealing only with the corresponding subject but with quite a few of the same level as long as we go up to its relative “root”, so why not to present it as a sound second level authority the root of these third level type documents instead of a bunch of dependent and weak branches?. Let's explain this a little further: 

Be the fiction site

www.xyz.edu/computing/ds/subject_a
We may find in there a bunch of dependent documents dealing with subjects’ a01, a03, a07, and a10. Of course when we look for subject a01, a03, a07 and a10, we are going to find as candidates

www.xyz.edu/computing/ds/subject_a/subject_a01

www.xyz.edu/computing/ds/subject_a/subject_a03

www.xyz.edu/computing/ds/subject_a/subject_a07

www.xyz.edu/computing/ds/subject_a/subject_a10

All of them really belonging to the relative "root" www.xyz.edu/computing/ds/subject_a 
To overcome this problem we have then two options to consider: 
· Second and third level, splitting the keywords by specificity or 
· Only the highest level "baskets". Thus integrating onto them all the keywords (a heritance instead of non-heritance criteria). 
The first option lead us to extremely brief but highly specialized documents - when not large papers, but applying the art, methodology or procedure implicit in the subject to very specific applications -. Another problem is that when we go down the tree we probably find either those kind of documents or advertisement of just released highly specialized books or Gurus’ Websites offering their services. In summary, as long as we go down we may find troubles to find valuable and free access documents. 
Another reflection with ICT is that it is a rather volatile and expansive discipline. It will never be a discipline as Physics where you have well defined and stable Kingdoms. ICT is a discipline of service that makes use of basic disciplines as needed, initially from Mathematic, Probability and Statistics, and Engineering, but now is extensively using Biology, Anthropology, Psychology and others. In Physics and Mathematics for instance we may define Logical Trees with up to 3 and even 4 levels. Mechanic is and will be Mechanics and the same happens with Optics, advancing in the technologies, the resolutions of tools and adding, at a low pace, new principles and theories. On the contrary there are disciplines like now ICT and Engineering in the past thought to build solutions for the human being. When the man started to fly we created the Aeronautic Engineering, when man started to explore space the Aerospatiale Engineering was created and now when man started to explore genetics, Genetic Engineering the new star after Systems Engineering was created as well. 

These service disciplines used to be built with fundamentals of basic disciplines, let's say the first 2 years of a 5 to 6 years cycle of study and then specializations subjects not easy to relate as trees but as rather fast evolving graphs. 

For those reasons we decided to consider only "baskets" for higher level subjects, where inheritance stops. Notwithstanding we used the ACM 2001 Curricula suggested tree to guide our search in order to not dismiss anything. For each third level subject we found at least 3 documents that in our judgement satisfied it in full. And for each second level we looked for at least 3 documents, dealing with the whole spectrum depicted as third level, at global, introduction, overview, and tutorial, manual or at FAQ level f understanding, and so on and so forth. 

In the running phase of the map's clones as long as some keywords appear to behave as new suggested subjects we are going to add levels to the original baskets. 

So we have initially 32 baskets, 14 from ACM, 12 from our LT, Logical Tree vision complemented with UNESCO - IFIP considerations, 4 of G, General concern and 4 related to the U, Union with "founder basic disciplines". I think that this approach could be generic for all disciplines: a Dominant Curricula, a Complementary Curricula, a General section with History, Outstanding Websites belonging to the languages spoken, Relevant Institutional and Personal Authorities, and some Extra High Technologies of Map Owners’ concern. 

Thesaurus Preliminary Architecture Ideas

The Thesaurus, one of the central milestones of FIRST, work coupled to the Logical Tree and 

linked to it by a Basic Keyword Set, common to both. Subjects and keywords are the two faces of the IR coin with the basic set acting as a Gateway. 

As our maps will be cloned and hosted in different Websites, the Thesaurus for each Major Subject will be settled and customized to them. By default we deliver each map in a particular Website consisting of a set of attractions and a search engine. The attractions will have the form of pairs (<description>, URL) that from the point of user curiosity satisfaction will behave as keywords, presenting a collection of pages hosted in that URL. So our Thesaurus will have two main sections, the real keywords section and the attractions that will depend of the design of the Website that eventually hosts the map. Both “objects” will trigger the users’ curiosity. 

Within the keywords section we are going to have single and compound keywords. Some compound keywords should point either directly towards subjects and sub subjects, without grammatical connectors such as: the, and, or, what, which, at, on, etc., or, indirectly via a logical operator, for instance AND, linking its keywords components. 

Notes: compound keywords will be processed as unordered. The design should mark those single/compound keywords that correspond to subjects. For instance, a query to a compound (x, y) that points towards a subject should have as an answer all the i-URL’s belonging to that subject level and (optionally perhaps) to (x AND y). 

Despite working on a single map for only one Major Subject we must bare in mind that any keyword could have more than one meaning, belonging to more one Thesaurus. In fact and at large we are going to have a General Thesaurus or Thesauri, containing all the possible keywords of the Human Knowledge for a given language at a given time. So, a keyword could have more than one meaning by itself and more than one meaning for different subjects, within a given Thesaurus. 

The basic set mentioned above will consist of the most significant and stable keywords. For instance, brand names, personal and institutional names, acronyms, used to be ephemeral, without the merit to qualify as belonging to the basic set. 

Another important characteristic of our Thesaurus oriented methodology FIRST is that the retrieval process is “by level of specificity” meaning that the whole collection of i-URL’s will be evenly distributed by level of specificity. Let’s explain this characteristic a little further: For each level of the tree we define the basic keywords that identify the scope and the widest spectrum of that level. Starting at the root and going downwards we are going to have the more general keywords that point to i-URL’s that deal matters authoritative at that specific level. For instance “computing” in the first level will point towards i-URL’s dealing with computing at general level. Going downward we may find the keyword “networking” pointing directly to i-URLs’, dealing with all matters concerning networking at its widest spectrum. And we may go downwards with the keyword “tcp/ip” pointing directly to authorities dealing extensively and intensively with that specific subject.   Taking advantage of this characteristic of no-inheritance, the retrieve process will present users an even amount of i-URL’s; let’s say from 10 to 20 documents for any keyword instead of a cumulative amount as we go upwards. .

Actually the process for most search engines is accumulative, for instance 1,000,000 for computing, 10,000 for networking, 100 for TCP/IP. 

We may advise users to search via only one keyword, single or compound. However we are going to allow queries for multiple keywords as well. With this characteristic when one user queries for computing, FIRST supposes that he/she is interested about authorities dealing with computing at general level, we dare to say at divulgation level. Querying for networking will tell FIRST that a user intends to access an authority specialized in that specific subject and querying for tcp/ip will tell FIRST about something looking for a very specific subject. 

The use of this criterion resembles the collection of authorities’ process in the real world, in real libraries with Collections of books evenly distributed from generality to specificity. For instance a Systems Engineering Expert, having a personal library of 155 books, with 5 Systems Engineering manuals, 5 books for each discipline (5) emerging from the root and 5 books for each discipline of the third level of specificity (5): (5 + 25 + 125=155). 

Keyword Specificity
In the figure below we depict our idea of keyword specificity. By that we mean that for a given conceptual “basket”, we may imagine a suggested or “in process” tree, in this case of four levels. If we use in our search the ACM 2001 Curricula as our suggested tree we are going to have documents for each of these levels. When we proceed to extract keywords from each document by our specificity criteria, that is only those keywords that being users we would use to find this document, for instance in Google. So we may proceed to differentiate keywords by level as we did in the figure or we join all them in the same basket of the keywords Thesaurus but trying to be specific when selecting keywords for each document in a sort of pseudo specificity. 

That is we put in our basket Thesaurus 

[k11, k12, ….., k1a;…….k21, k22, ….., k2b; ……k31, k32, ….., k3c;…..k41, k42, ….k4d;….]

but we are going to take care to be specific when selecting keywords from documents. 
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The ICT Tree
Note: See the ICT Tree and ACM and UNESCO/IFIP Curricula 

You may see in the figure below the whole ICT tree with its 32 baskets. The shadow zone makes reference to the fuzziness/ambiguity mentioned above between the inheritances versus non-inheritance criteria, as a function of the documents availability. Let’s take a look to path 
NC => NC3 => Public key.

Where NC stands for Net Centric Computing. 

For NC, level 1, basket 7 of ACM 2001 Curricula, we are going to select at least three authorities, taking care that their selected keywords belong “specifically” to that level, neither to the upper not to the lower,. The same criteria will apply to NC3 and to Public Key documents. When users look for keywords that belong to level 1 (basket) our site will present to him/her only documents at that level (NC). It will happen similar for queries involving keywords at second level (NC3) and third level (Public key). 
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ICT Map Content Structure

This image does not need of supplementary explanations. It’s a visual abstraction of the 

different content  “shells”. 
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ICT MAP

This is a 2-dimensional map of ICT. It will be clickable. For each box a Java script will expand a brief explanation of the basket and a pull down for its i-URL’s. 
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Thesaurus Creation
From our LT we then proceed to search the Web for Authorities and Hubs procurement. Our methodology permits us to locate the URL’s candidates to act as a whole as being a prototype of Basic HK. The outcome of this searching process is a Bookmark. 

In a second step, we proceed to check the completeness of this Bookmark, and as a by product to extract keywords of each pre selected Website by specificity, working systematically level by level. Then we collect all of them in our first Thesaurus version and proceed to create the skeletons of our databases along the five steps described in the figure. 
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Bookmark Generation

Now we show how a LT guides us to the Bookmark generation. Our task is to fill from root to leaves with URL’s, from three to four for each branch and leaf. In the figure, the vertical bands width corresponds to each level. A basket is split first in three sections, then the first of these is split in five sections. Sections one and two departing from the right (black) were already filled and the actual process is filling the third. In parallel we proceed to build the preliminary Thesaurus version for this discipline. 
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e
Bookmark Testing
Thesaurus could be tested any moment going backwards and/or repeating performed tasks. It’s highly convenient that this testing be performed by another team. Looking for our preliminary Thesaurus we proceed to “weight” our LT using core keywords within each Thesaurus section, and the comparing the generated LT structure (in fuchsia) with our initially evenly loaded LT. 

The second Bookmark must match at least 80% of the first URL’s. 
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Users’ Pattern Behavior

N-ads Generation

This is a registered procedure of Intag the proprietors of DARWIN and FIRST. In essence it’s a data mining algorithm but instead of working with millions of “ex post” transactions it works on a differential strategy processing transactions at the right moment they are generated. In each user session we may distinguish two kind of events: inquiries and “instances”. An inquiry is made by pairs (keyword, subject) and instances represent all possible navigation circumstances. So the first step is to split the session in two strings, one for the sequence of queries and other for the sequence of instances. 

In the figure below we present the n-ads generation from queries strings. An n-ad is a set of n k’s, which are pairs (keywords, subject). In some extent these strings are like “Tarzan conversations” with a virtual Oracle, but anyhow conversations!. With clever users these conversations are extremely efficient in terms of searching convergence. For instance in the figure, the first session becomes [k k k k], a sequence of four queries that splits in four monads (1-ads) k k k k, six dyads (2-ads) kk kk kk kk kk kk, and three triads (3-ads) kkk kkk kkk.
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Nk-TH Generation, seed of users’ affinities
Once the string of k’s splits in n-ads, they are inserted and accounted in the corresponding nk-Thesaurus. An nk-Thesaurus is a vivid collection of typical nk inquiries. In general terms, the large the “power” of the inquiry, the higher the certainty of getting a valuable answer. 
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PAG’s, Potential Affinity Groups
Our thesis is that PAG’s, Potential Affinity Groups could be suggested based on Top nk-ads of order higher than three. It means for instance, that Top triads suggest that users using those triads have a high probability of having interests in common. The vertical blue column, shown at right in the nk-Thesaurus, accounts for the popularity of nk-ads. The blue column at left, in the Users’ Tracks Login Database, corresponds to the ID’s Tags of sessions. 

So we may correlate TOP nk-ads to users ID’s and those correspondences lead us to suggest PAG’s. 
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Users’ IR Profiles and PAG’s Generation

In the figure below we depict how we proceed to generate the PAG’s and how to build the Users’ IR Profiles. For registered users we are going to maintain a Users’ IR Profiles database with up to 1,000 keywords per user. That is considered enough to define its profile of interest for a given Major Subject of the Human Knowledge. We may for instance, proceed to keep them with their frequency of use along a certain period of time. 

The End of Session is the event that triggers the updating of this database. At the same time we may provide users with the list of their interactions, and depending on  the reservoirs we have in the future we may save in a Sessions History database all the tracks as an important service.   
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From time to time we are going to process the Users’ Tracking Login Database to update our nk-Thesaurus and we are going to need a virtual Users’ Tracking Login Summary in order to generate our PAG’s. We say “virtual” because we may extract all the data we need from the Users’ Tracking Login database but we prefer to present here as a separate logical entity to make clear what we want. Once obtained the Top n nk-TH’s (being n a parameter fixed by the Chief Editor for each nk-TH), we have to match them with users that queried more our Map of i-URL’s with the top n-ads. 

The basic data for this virtual summary are the users ID’s (grey column) and their sequence of keywords queried during the interval of time between the actual batch and the last batch.  The match is done for each user session: If we are looking for a 3k matching for example, the condition is that each element of the triad must be present in the session at least once. If match exists, the user ID, in this case uj, should be considered as a potential candidate with relative “weight” equals to 1. If same user appears again the match should be done again and again adding weight to that user if match exists. In the figure example the Chief Editor decided to include as potential candidates to integrate the PAG 3k – Cybernetics, Shannon, Turing Machines, only those users that used at least 5 times that 3-ad (triad). 

Once the PAG’s are determined our Expert System FIRST must proceed to create them formally, generating their homes and inviting the potential candidates to integrate formally those groups. This process is not shown here. 

Once the users’ memberships are formalized, FIRST must order the updating of Users’ IR Profiles, as in the figure, where user uj belongs to PAG’s g035, g103 y g007. 
Users’ Tracking Analysis

[image: image19.png]e [etter, R1, R2, R3, R4, RS, R, R, RB, leave]
e [enter, Q, R7, 5, RS, 5, leave]




	The Real 3D Go Shopping Process: we depict here two polar types of users. User, as green, that wanders by all the rooms of the front-end, and in this case without buying anything. The other polar type, light gray, user goes directly to ask for help in the Customer Service Desktop and from that he/she goes directly to buy in rooms R7 and R5 before leaving. 


Match making Process

User’s Actions

· Clicking on a hyperlink, a button, a figure, a place/region of a figure

· Typing messages, pushing particular keystrokes

· Browsing predetermined places with their mouse. 

· A combination of actions, for instance, to make a query, users need to type questions first and then to push a button. 

Server’s reactions

· Show a page with info/answers/options

· Show a Form

· Activate a script

· Execute a program

· Query a database

· A combination of reactions, for instance, activates a script, queries a database, and then shows a page with an answer

Outcome 

(For users): 

· Web pages on the screen

How to Study the man-machine interaction

How users navigate in Web space

Instances, Attractions

An instance defines a particular elementary or combined/complex user action. For example when we talk about clicking it’s necessary to specify the object clicked. The instances are effective options selected by a user when facing a Website that behaves as a shopping front end concerning offer of information, knowledge and entertainment, either free or by a fee basis. 

These cyber front ends attract users via “attractions”, namely hyperlinks, buttons, banners, that invite users to make click on them and the page content itself, text and images that are a sample of the whole Website content. So we may imagine the Website like a catalog of objects that could be inspected (seen) through a limited space: the bi dimensional screen of a computer monitor. The difference with a physical store is that users (visitors that go shopping) can not enter into the three dimensional store rooms and stands (virtual stores in general that offer information objects and/or real objects like goods and commodities as well). In this sense the Web acts as 3D to 2D facilitator. 
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	We depict here how an i-Website looks like, adapted to host a HKM, Human Knowledge Map. You may appreciate all the regions explained below. In fact all happens as if everything is shown bi dimensionally via the central region. 


In the same way that stores have poster signs and boards to guide visitors and sales people and sometimes a customer desk (or booths or kiosks) to attend and to satisfy the visitors’ needs, the 2D facilitator screens have hyperlinks, clickable maps and images and buttons to guide users, and search facilities (replacing the sales people and information desks) to satisfy the users’ questions/demands. For all these reasons, the Web pages oriented to attract users tend to have four main regions: the main menu on the left with attractions hyperlinks (convenient tour guides to the whole virtual store), a large zone in the center where a partial content is shown in full or piece to piece via a scrolling bar or by making click on a more/next button, a right menu, where the Website owners used to present their “opportunities”, “bargains”, on sales sections, virtual “relax rooms” for visitors with time to spend, etc. The fourth region is the upper zone, a narrow band where many owners tend to present their institutional references, sometimes repeated in full or partially in the bottom of the page seen, at last a hidden firth region. 

How people “go shopping” in the Real World

Front ends, Customer Services

As in the real world where offer and demand continuously matches, in Web space the same happens. In the real world there are people that tend to satisfy their demands by themselves, just wandering around and shopping without asking any question and we have also people the tend to make questions before buying something and even before daring to see something. To know as much a possible about the second kind of people we have to emphasize on how they question, how they satisfy their needs, how they go stepping from ignorance to certainty. To know as much as possible about the first kind of people we have to be fully aware about how they wander. 

For this reason we investigate the users’ behavior along two patterns: How they query and how they navigate. To learn about the first behavior we study how the users’ query jargon is evolving along time as it is thoroughly explained with the nk-Thesaurus. To learn about the navigation habits we study the instances strings of users’ sessions. 

Instances

Accepting the bid: user accept s the implicit bid of going to see a particular attraction, for instance a Glossary, a Forum, a Chat, a Tutorial, a Catalog. In terms of our Thesaurus oriented methodology FIRST, it is equivalent to the selection of a subject because Website owners think in terms of subjects. Remembering that the user’s questions are structured as pairs (k, s), keyword, subject, this instance is equivalent to a sort of “wild” query of the form (*, s’), being the s’ considered special subjects, and * stands for “all possible keywords” implicit in s’. In this sense the attraction is like a behavior trapping device: Website owners suppose that they are attracting the attention of users interested in subject s’ that is closely related to a specific set of keywords. 

More/next: user makes click on a hyperlink/button that leads him/her to the next document or to a “more detail” document. Concerning our maps of knowledge this instance acquires relevance because we are going to present only one i-URL at a time in the above mentioned central region. In this particular case it means that user is either neglecting or consider as “déjà vu” the actual i-URL and wants to see the next i-URL, supposedly second ranked and so on and so forth. Dealing with some other documents brought to the screen by accepting the bid instance, this instance means some kind of interest in the subject shown. 

Select a document to keep/print: user selects a document to keep it in its shopping cart/to print. This instance represents valuable information about user preferences. 

Save documents kept/printed: this instance confirms the user interest. 

Look for Help: user makes click on hyperlinks/buttons of aid/help/guidance. This instance is a special case of accepting the bid instance. It reports about the user’s autonomy and suggest help strategies to improve the match making process. 

Predetermined time spent: user spent predetermined lapses of time in strategic situations and places. This instance could suggest some kind of interest if frequently found, that is facing “common places” with “common time spent behaviors”. 

Selection of i-URL: This is a crucial instance in our FIRT methodology. User decides to see the evaluated authority. This is equivalent to “try on” a garment in a store. At this step our user behavior study ends. Up to this moment the user was never invaded. The essence of our methodology is to be non intrusive. As the URL selected belongs to other owners it’s not our business to know if that URL satisfied in some extent the Website user. However Website users have available options to express their level of satisfaction with the Website i-URL’s offer. 

Comments: users are encouraged to express their pleasure/displeasure with the Website offer.  Displeasure could be focused on i-URL editing or on URL quality. 

Leaving: User decides either to leave the Website or to initiate another session. It would be highly advisable to differentiate both instances. 

Session tracking recording: user decides to keep/see a copy of his/her tracking session record. It would be highly advisable to have access to his/her whole tracking session’s history. 

Coming back from an incursion: User after seeing a suggested URL decides to come back to continue his/her session. It’s an important sign of the importance of the Website as a facilitator/searching platform.  

There is a jargon of instances?

As we define nk-ads as expressions of users’ jargons we may think of some sort of instance jargon. Let’s suppose we have a set of eight instances, a, b, c, d, e, d, f, g. A navigation session could be then of the form

[k, a, a, g, k, g, f, k, e, e, e,…….., g]

If we consider only the instances without repetitions, eliminating the k’s we have the sequence

[a, g, e]

That tells us about a user navigation behaviour expressed in triads. Our experience about this type of hypothetical jargon is inexistent and for that reason our strategy will be to identify them and measure their popularity before attempting to draw conclusions. We may even differentiate the instances by their repletion within sessions but initially we are going to consider them as of unique concurrence. So [a, g, a, a, e, a, g, e, e, g] instead of being compacted as [a(4), e(3), g(3)] will be compacted as [a, g, e]. To know a little more about the presence of each instance we are going to compute their frequencies distribution along the time. 

As in the uses’ Thesaurus we are going to create ni-TH which stands for users’ n instances Thesaurus, for example 3 instances Thesaurus. 

Some optional low level intrusive techniques

We may imagine some low level intrusive techniques to improve FIRST. Let’s go back to the 3D stores. 

Bargains

From time to time they offer special bargains offers, only for a limited period of time measured in a couple of hours. This is an effective procedure to get rid of out of fashion and undersold goods. The same thing happens in the virtual world, and even when dealing with rather sophisticated objects like our i-URL’s, and k’s. We are going to have sound i-URL’s and useful k’s not seen despite their value for many reasons, being one the users’ ignorance of their existence. It’s ethical because their potential educative value (when we are talking about cognitive objects) to present them to the users’ consideration at random, from time to time, via popup prompts.  

Polls

Low level intrusive polls could be issued from time to time to check behaviour patterns and some “a priori” irregular and bizarre trends. To be coherent with the purpose of maximizing the transfer of intelligence through the Intelli_out - intelli_in membrane the conclusions should be opened to the registered users. 

PAG’s

We may suggest users to join navigation PAG’s. For instance the people that use the Web for easy learning and amusement without being pressed to find something will benefit from interchanging pleasant places and experiences. On the other pole people that need professional information as efficiently as possible will benefit by joining PAG’s groups to interchange navigations experiences expressed in instances strategies. 

First Desktop

We depict below how looks like the First Desktop, the Central Command Board where from the Chief Editor manages all the Expert System operation and control its evolution. 
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Transactions Section
The Operative Brain

In the upper section above are all buttons to see and to control all the man-machine interactions. The map content, basically i-URL’s, the Thesaurus (TH), the Logical Tree (LT) and the Up and Downs content history, including TH and LT. In the upper section below are all buttons to see and to control Users’ Tracking Login (Tracking), the keywords and internal links requested by users (k’s), all the users’ navigation instances (instances), and the all the interactions history (History). In the middle is highlighted the match making process. We emphasize that this process could be considered universal if instead of i-URL’s, TH and LT we talk of Objects of a Catalog, Features and Categories respectively. 

This yellow band behaves as an i-membrane that enables the open and free traffic of messages in both senses, making a reality the use of the Web space as a network of intelli-in/intelli-out cells. 

The Intelligent Section

The “Brain Cortex” of FIRST

In the lower section is mapped the “brain cortex” of First, the Users’ Thesaurus region where users’ inquiries patterns and users’ navigation instances patterns are detected and classified for ulterior behavior and marketing research. Elementary patterns are like “atoms” aggregates, being the “atoms” keywords and elementary instances.  In this section also are mapped the agents and the Chief Editor Decision board. 

In the upper part of this section are the accesses to the n-atoms Thesaurus (nk-TH) and to the n-instances Thesaurus (ni-TH). Our approach is that users “talk” with the site in terms of nk aggregates of “understandable speech atoms”, that is keywords that belong to the site Thesaurus TH. The same would happen with instances, the site have a collection of possible instances but ignore how they are going to be used. On the users’ side users navigate at will, employing something like an “instances language” to be identified and statistical measured in the ni-TH. Once determined both “real time” users’ Thesaurus, agents, either with or without the Chief Editor concourse, are enable to suggest users the convenience of joining Potential Affinity Groups, PAG’s. Members of those groups address to First using the same aggregates of keywords and we may argue that probable they have the same level and specificity of curiosity concerning the use of the site. As you may see we differentiate here the two kinds of PAG’s, nk-PAG’s and ni-PAG’s respectively. The Chief Editor is enabled to interrupt the process at any moment to see and to check how the process is going on. 

In the middle part we may see the yellow agents, the four main categories: a) procurebots, responsible of data procurement; b) coopbots, which take care of the transfer of data among the nodes of Darwin nets; c) wellcomebots, that emulate Customer Service agents in the real life;, and d) retrievebots, which have the task of general content maintenance. These agents could be inspected, updated, modified and edited in “real time” mode by the Chief Editor. This facility enables him/her full agents debugging to optimize their performance stepwise. This is a crucial facility when dealing with unknown media. In those cases the agents are built analytically redundant with parametric functions in order to cover the whole spectrum of mission possibilities to be customized for each market via the Desktop. 

This trail and error process of customizing is depicted by the two arrows between agents and the “evolution interface”. This interface is the proprietary Chief Editor domain where from he/she manages the Editors’ Staff, the keywords’ stacking, and the in-out boxes. In those boxes, the Chief Editor communicates with FIRST, its agents and external sources about the units of Website content: i-URL’s, virtual objects, paths, hyperlinks, etc. 

The Utilities Section
Sigma’s: This section facilitates the Chief Editor Administration and Management tasks, and the Staff of Editors compiling and editing tasks. Sigma yellow button access the classic statistic processes from servers side, mainly i-URL’s (objects of Catalogs), keywords, and subjects frequencies distributions. Sigma navy blue button access the classic statistic processes from users side, mainly about pairs (keywords, subjects), hyperlinks, and navigation instances, frequencies distributions. 

Foldoc: For each Major Subject namely disciplines of the Human Knowledge, when FIRST drives Human Knowledge Maps, a Technical Dictionary is provided. For our prototype ICT Map, Information, Computing and Telecommunications Map, Foldoc Dictionary is provided. 

M-W/RAE: For each language that FIRST operates a dictionary is provided, and for ICT Map the Merrian Webster Dictionary and Real Academia Española, for English and Spanish respectively are provided. 

k-core: For each main branch of any Major Subjects there is a privileged k-core set. These sets are formed by all keywords that only belong to one of them, in some extent identifying the subject. The Chief Editor may use them to adjust and tune-up agents.

Net: As in LAN and WAN networks, we may have in Darwin networks several levels of Chief Editors. By clicking on this button the Chief Editors access to the network supervision instances that corresponds to his/her level.  
