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1. General Considerations

Since the beginning of the generalization of the use of the Internet and of offline multimedia objects, the designation of "Information Society" to describe the present and future of most civilizations has rapidly  become a common term, whether in our daily vocabulary or in political and economical speeches.

Although there are still many obstacles to the worldwide practical fulfillment of this term, it isn't less accurate to say that, in an historical point of view, the amount of available resources and forms of access to information has never been so high and popular.

This major characteristic brought by computer technology has also become one of the most problematic, particularly in the ever growing Internet: the constant increase of available information, it's mutability and the fact that virtually everyone can be a contents producer are, at the same time, Internet's biggest value and greatest challenge.

There is no unique or right way to make the management of this overflow of information, only a range of means to approach this issue, each proceeding to a different balance of the relationship between the existing technology, contents and final user. Or, in other words, the attempts to find more useful solutions to the "new information worker", that "does not deal with the material reality directly but with its records"
, have either been demand pull or technology driven strategies, the latter more common than the first, but rarely in a conciliating effort.

Search engines are one of the solutions available on the Web. Whether in the form of generalistic doorways to the Internet or of internal engines to specific websites, they have long assured their place and importance for any type of navigation (i.e., whatever the purposes of the user on using the Internet): "Among its many influences, the Web introduced to the masses the challenge of working amidst an overwhelming mass of textual information. Whereas online text search and retrieval had once been the province of specialists - researchers, librarians, and so on - the Web made everyone a researcher, and in so doing made us all long for better tools to help us do our jobs"
.

The need for guidance on the Internet is such that this was the reason for the commercial interest on search engines, promoting, in many cases, their growth into portals.

But why is it so important to develop a consistent theoretical thought around search engines by themselves? The answer may be found on regarding the underlying relationship between culture and the new media.

1.1 New Media, Culture and Databases
"Technique is not a synonym of oblivion of the being or of symbolic desert […] We live in one of those rare moments in which, from a new technical configuration, a new kind of Mankind is invented."

History has long shown that human culture and society don't remain indifferent to technical advances. There is a symbiotic relationship between these two dimensions, each affecting the other: the cultural sphere creates the conditions for the development of new technologies; the technical sphere promoting new ways of looking at the world.

In "Avant-garde as Software", Lev Manovich compares what he called the "old media avant-garde of the 1920s" (with special attention to the cinematic russian revolution) with "the new media avant-garde", which "is no longer concerned with seeing or representing the world in new ways", but is "about new ways of accessing and manipulating information. Its techniques are hypermedia, databases, search engines, data mining, image processing, visualization, simulation".

Even though we can recognize that the priority and emphasis of the new media may have shifted from the main question of representation, it doesn't mean that that question has become obsolete, much by the contrary.

If we consider that in the Information Society the world is brought to us in the form of multimedia resources through a new communicational and technological universe, changing our conception of time and distance, it would be daring to assume that this new environment does not influence our cultural and cognitive capabilities. In other words, what is at stake in the computer age and particularly on the Internet isn't merely the question of access and manipulation of information, but the knowledge that it generates, the critical and active thought that must be at the beginning and end of the use of the new information technologies.

If it's obvious that this question encounters many ramifications and complexities, the focus of the present work goes solely to the primary material of which the Web information is built upon: databases.

Based on Manovich's work in "Database as a Symbolic Form", "after the novel, and subsequently cinema privileged narrative as the key form of cultural expression of the modern age, the computer age introduces its correlate — database.".

In a basic level, one could say that the Internet is nothing more than a gigantic database: "in computer science database is defined as a structured collection of data. The data stored in a database is organized for fast search and retrieval by a computer and therefore it is anything but a simple collection of items (…) where every item has the same significance as any other"
.

 But if this was all we could say about the Internet, it wouldn't be much different from the concept of a library: the only difference would be the medium in which the database was presented on.

For instance, one characteristic that makes the Web unique is its hypertextual basis. From the moment that we have the possibility to dynamically link two elements together and present them in an immediate manner, the hole logic of how to structure information demands a different approach. Even though there is no "grammar" or established convention that determines one unique way for the organization of hypertextual contents, there is a certainty: it must be able to adjust to the medium that involves it, not being obliged to follow the traditional "introduction-development-conclusion" formula. Taking into account the hypermedia and real time capabilities of the system, possibilities of structuring information are endless.

The truth is that the database still remains a database as defined above in its material level. But it has the ability to take a step forward onto becoming a symbolic structure or organized information containing meaning(s). Database as a symbolic/cultural form presents "a different model of what a world is like (…) a new way to structure our experience of ourselves and of the world"
. In this sense, the meaning and knowledge it can enforce are no different than those given to us by more narrative forms, with only one exception: the potentialities of the system.

Narrative is one of the oldest and more enduring ways of passing on knowledge and information. Storytelling has adopted several different forms and formats throughout History, since the oral tradition to Literature and, more recently, audiovisual narratives.

On the other hand, databases also have an ancient history, whether or not they have been consciously named in that way. The difference is that they have remained hidden behind narratives.

Manovich considers that "new media does not radically break with the past; rather, it distributes weight differently between the categories which hold culture together, foregrounding what was in the background, and vice versa"
. Database has become the cultural form of the computer age, narrative is now something that databases can support, but not as an intrinsic rule. 

Nevertheless, the "countless attempts to create "interactive narratives" testify to our dissatisfaction with the computer in the sole role of an encyclopedia or a catalog of effects"
.

1.2. Databases, Narratives and Intelligence

"As a cultural form, database represents the world as a list of items and it refuses to order this list. In contrast, a narrative creates a cause-and-effect trajectory of seemingly unordered items."
 

By opposing database and narrative, Manovich doesn't mean to exclude one from the other. Rather, this distinction is made to highlight two aspects:

· the new media's essence is not traditional narrative. Looking at the Web as a whole or even at many specific websites, there is no story to be told, no single and linear way to go through it. This is an advantage if we face it as a possibility of turning the Web into an "experimental laboratory": if there is no line to be followed, anything is possible. On the other hand, experimenting without a guideline, i.e., without any sort of goal to be accomplished, may turn the Web into a repository of scrambled and, most likely, useless information.

· meaning is not exclusive of narrative. Database doesn't has to be a narrative in the traditional sense to have meaning. But there has to be an internal logic of organization so that meaning can be fostered. This becomes even of greater importance if that database is of such dimensions like that of the Internet, with its pace of growth and changes. In fact, the danger facing new media databases is that they remain solely a collection of data.

In short, "does new media similarly function to play out a particular psychological condition, something which can be called a database complex?"

This sort of "complexity" depends of the place left on the system for intelligence and its relationship with technology.

For the aspect of technology, in the computer age we have been faced with constant advances. The default time for the appearance of upgrades and new technological solutions is very short, which doesn't mean that there aren't unsolved problems on a technical (i.e., hardware, software and network management) level. Rather, we can read the investment and creative drive on this area as an indicator of the political, economical and social interest and importance of new media. This investment has a cultural significance: it presents the technical limits and potential of the system. It shows the "state of affairs" at a given time, so that we can recognize what direction and goals are being pursued, what we can expect and demand from the system.  

In the words of Pierre Lévy, "all that which produces a difference in a network will be considered an actor and all actor will define itself by the difference it is able to produce"
. Even though technical mechanisms haven't the capability of living thought, they are a constituent part of the universe of interactive media. Their role mustn't be diminished, for they are the product of human work and a tool to accomplish new stages of growth and development.

At this point, there is a clear intersection of the technology aspect with the matter of intelligence. There are three basic kinds of intelligence on the Internet:

· The intelligence on the producers end: production comprehends a various and extent type of actors, whether from an infra-structural level (equipment, network administrators, etc.); the developers of authoring systems; and actual creators of Web pages and Internet applications.

· The intelligence on the users end: this is a type of intelligence which is more difficult to measure. In relationship with the producers, it is usually an implacable evaluator of the quality of their work, whether in the form of number of visitors to the sites, the type of navigation performed, use of services offered, etc. These are aspects predisposed to be quantified, from which producers can obtain useful indications of what they have to change, improve and offer users. If these are more general and indirect ways for the users to reveal their preferences and needs, users also generally have the means to directly contact the producers or even to exchange opinions and knowledge among themselves, in a Person to Person communication that has increased on the Internet and revealed itself to be of a powerful strength.

· The intelligence of the network: this is the major added-value of the Internet - from the combination of the system's characteristics and potential, the producers intelligence and users intelligence, the system itself gains a new and exclusive logic and coherence. It's not just an array of data and links, it's a new source and generator of intelligence, memory and knowledge. Again: a symbolic form.

The technological conditions of the Internet allows us to speak of these three aspects, i.e., they create the possibility to intercross and enable them. It doesn't mean that there isn't work to be done on a technical level, but that the minimum conditions to consider the formation of an intelligence of the system are fulfilled. The only dimension missing is the recognition that this intelligence is the missing link between the Information Society and what can be called the Knowledge Society. But first things first...

2. Search Engines and Narrative Strategies

To what databases are concerned, the convergence of these intelligences is crucial for the surpassing of their basic condition. One way to do that has been vastly explored on the Web: search engines. In general, what search engines do is to seek a main database for the information required by a user and then present a specific database containing a list of resources related to that query.

By so doing, a primary meaning is given to the retrieved database: it's not just random information, because theoretically it is assembled under a common denominator, even if the data presented is of different sort and sources.

Even if this was really so, would it be sufficient? In other words: the flaws of the search engines' search and retrieval systems are well known, for instance, the criteria of the registration of websites, the algorithmical logic of the search, the hierarchical display of the data, the missing or inactive links, the updating of the database, the error margin between what is asked for and what is retrieved. The question here is not that the overcome of these imperfections would be all that is left to do in this area. It would only be sufficient if all we want is information. But if the goal is knowledge, than the stake gets higher. 

At first, "users were led to believe that the value of a query engine lay in its ability to enhance recall: to find as many documents from as many sites as possible, in the shortest period of time"
. 

It is undeniable that this is a major reason for the use of search engines: browsing through millions of sources allows us to, in a matter of seconds, be confronted with available and "ready to use" resources.

But there's more to search engines than just their processing power. It is at this point that the challenge is made to search engines as database managers. Let us consider the following paragraph:

"(…) in the world of new media, the word “narrative” is often used as all-inclusive term, to cover up the fact that we have not yet developed a language to describe these new strange objects. It is usually paired with another over-used word — interactive. Thus, a number of database records linked together so that more than one trajectory is possible, is assumed to be constitute "interactive narrative." But to just create these trajectories is of course not sufficient; the author also has to control the semantics of the elements and the logic of their connection so that the resulting object will meet the criteria of narrative (…). Another erroneous assumption frequently made is that by creating her own path (i.e., choosing the records from a database in a particular order) the user constructs her own unique narrative. However, if the user simply accesses different elements,  one after another, in a usually random order, there is no reason to assume that these elements will form a narrative at all."

From this statement, a big issue is raised: the difference between the physical and psychological interaction that is played in the interface, the frontier and contact point of the relationship of the network with the user.

On an objective level, the user goes through the data retrieved by the search engine by pressing the mouse button over a set of links. There is no doubt that he is actively and conscientiously making choices based on his previous knowledge and needs and on  the contents offered by the database. But there is no objective place left for the psychological processes of filling-in, hypothesis forming, recall and identification that are necessary for the processes of understanding and turning information into knowledge. It doesn't mean that they don't exist, only that they are not contemplated by the database management made by search engines or producers intelligence. Furthermore, there's no place for users intelligence to contribute for the improvement of the network intelligence. Basically, proactiveness and two-way interaction on online search engines is generally reduced to the objective level of a structure of links.

Maybe this question will become more explicit by presenting a series of examples on how to manage information as a new kind of narrative:

a) A factor that doesn't contribute to the considerations outlined above is the fact that there isn't a personal approach to users in search engines. Considering previous experiences such as those of CNN.com or Amazon.com, whose strategies of approach to users is individual (by creating a personal sub-site at the image of each user), this is a very real possibility to be considered by search engines. By addressing to a "person" instead of "people", chances of broadening the services offered by the search engine are bigger. For example...

b) ... to keep a record of previous queries. This service is already offered by applications like Copernic
, a freeware application that, besides running a single query against multiple sources and aggregating the results into a single list, also keeps the previous queries and results available. Why is this an interesting aspect of the system? First, it activates memory processes of the user, by being able to consult a list of the searches he has ran. Moreover, it gives a context to the user, a context of interests and needs that might have been lost in time and that is in this way more easily retrieved by the aid of "digital memory". And this besides the possibility off returning to that database at any given time. In the case of Copernic, which is installed on the hard drive of the computer, this information doesn't overload the company's servers.

c) But the advantage of being able to keep these records online is that, by doing so, search engines can offer an immediate service of relationship between queries. On demand or proactively, users would have at their disposal a sort of "reminder" of the potential of the system. On the producers end, it's another service enhanced.

d) Another example on how to improve database management is given by the integration of Expert Systems into to the operating logic of search engines.

The major added-value of these intelligent agents is their ability of continual background processing. For instance, they can be instructed to keep certain queries active, searching for new available sites listed on the search engine's database catalog; or maintain a vigilance on determined sites to track changes without the need to re-issue queries. These services can be used either by the producers or become available to users on the interface.

Moreover, if the approach to the user is of an individual character, Expert Systems enable the generation of a database on the user's profile, being able to recognize patterns of behavior and needs and provide services of proactive searches related to the user's preferences and needs. 

e) This solution refers to the nature of the retrieval performed, by having "the emphasis shifted from content-based retrieval to context-based retrieval […] a true context-based tool understands the context of the query itself (what the user is looking for) and the ways in which that query relates to the underlying information repositories"
.

To accomplish this goal, a major investment would have to be made on the construction of a semantic network, in order for the system to be able to recognize the meaning of words, their relationship to other words and the meaning of word phrases.

The keyword-matching retrieval processes used by search engines usually conduct to longer paths for the users to reach the information needed, because this technology only finds full profitability "when applied to a single information repository by people who understand the content and know how to use the tool"
.

Unlike human interaction, search engines don't have the ability to ask a few questions to focus the search and can't rely on judgement or past experience to understand what is being asked. The end result is that frequently users are confronted with databases containing thousands of entries, while only some have direct relation with their queries. Moreover, semantic networks have also the advantage of compensating for another difficulty that search engine users are faced with: to know the exact keyword to be submitted for search so that the wanted information can be actually retrieved.

Semantic analyses represents a step forward in the interaction between technology and users, for a semantic network requires continuous maintenance and improvement, which can be made, for instance, by the use of intelligent agents for the recognition of patterns between the keyword entered and the hits made on the retrieved database. This is a very explicit example on how producers and users can work together for mutual benefit and, at the same time, form what can be called the network intelligence.

That is the main reason to invest in online systems of search and retrieval, because something is then generated inside the network itself, in the manner of knowledge enablers potentially shared by the entire network community.

f) The priority of context over content can also have repercussions on an interface level. By accomplishing a semantic management of the database, search engines can conciliate their service of retrieval and presentation of information databases with a structure of related concepts.

An example of this use of databases can be found in some online newspapers when, besides the visualization of a specific story, we can also find links leading to previous stories on the same subject or related news to the one we are looking at.

In the case of search engines, the use of this semantic networks on the interface would mean a greater investment and return from the underlying major database resources.

This kind of services offered to the user enables him to have a larger range of choices to be considered when looking for a specific subject or object. It enlarges his horizon of possibilities and makes him consider the orientation of the search in ways he might not have considered. This semantic structure activates the psychological processes referred to before, especially by the confrontation between the knowledge and aims of the user with a structured list of concepts offered by the system, rather than just randomly ordered lists of links. For this purpose, the use of intelligent agents' routines is an added-value for the retrieval of these conceptual structures, for they are meant to have deep knowledge of the entire database.

Furthermore, semantic structures also supplies the user with other possible keywords to be submitted to queries, enlarging the explicit contextual range of the information contained by the Internet.

These solutions all contribute for a better guidance and rate of profit to be taken out of the Web, enabling either an horizontal or vertical exploration of Internet resources. And this by the redefinition of strategies conducted by the search engines as doorways to the database potential of the Information Society.

3. Search Engines for the Knowledge Society

"Given the dominance of database in computer software and the key role it plays in the computer-based design process, perhaps we can arrive at new kinds of narrative by focusing our attention on how narrative and database can work together. How can a narrative take into account the fact that its elements are organized in a database? How can our new abilities to store vast amounts of data, to automatically classify, index, link, search and instantly retrieve it lead to new kinds of narratives?"

There is no definite answer to these questions. The only thing that is known is that the type of interaction between the organization of the database and the objective narrative that is created on the interface leads to different users experience or symbolic meaning and knowledge.

Producers can only direct the database management onto forming a coherent whole when objectivated on a screen -- the final narrative is constituted in the relation that the user chooses to undertake with the system, and then by confronting that experience with his previous knowledge and life experience.

In the case of search engines, if that relation is reduced to a single service, the presentation of database listings, the form of narratives or of meaning to be retrieved from the system and potentially enabled and fostered by its relation with the user, is potentially of a single type: the utilitarian one. I.e., search -> retrieval -> database -> data.

But the system's capabilities needn't be limited in that way.

By considering the examples listed above, to have a strong authorial structure is the first step to enhance the system and what it can offer. And authorial structures are potentiated by their knowledge of users and their needs. The existence of consistent and well thought database management by the producers doesn't lead to the inhibition of the users' understanding processes. Rather, it enhances them by enabling the user to take advantage of a tool that has the ability to respond in various ways not only to a better way of information retrieval on the Internet, but also to a better comprehension of the logic of the search engine itself, of the universe of the Internet and of all that the online interactive media can offer. Furthermore, it gives the means to analyze in an autonomous and critical level the ways in which any kind of database is structured, the first requirement to know how to obtain the best of its resources.

Although they are an inner part of the Information Society, the place of search engines in the Knowledge Society requires more of them than to just respond to queries in a swift and efficient manner. Basically, they are asked to take on the behavior of an "an active knowledge partner"
, to perform not only an information management of databases, but rather a knowledge management of information. 

The shift from Information to Knowledge necessarily involves the achieving of the Network Intelligence, the end result of a balanced equation between technology, producers and users. The description of this equation made along the present work and examples of possible interactions given are not the only possible. In this area, certainties are scarce and the advances made have not yet achieved a degree of use or the necessary distance to be evaluated. 
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