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Abstract

The complexity of todays "information highway" (Internet) environment demands a new style of human-computer interaction, where the computer becomes an intelligent, active and personalized collaborator (Maes, P.). Agent technology is one of the most vibrant and fastest growing areas of ICT. Information agents perform the role of managing, manipulating or collating information from many distributed sources, they help manage the vast amount of information in wide area networks like the internet. We refer to these class of agents in this paper as information or internet agents (Nwana, H.S.). The information agents would have capabilities of knowing where to look, how to find the information and how to collate it. It is also used term softbot (software robot) which is a fully implemented agent which allows a user to make a high-level request, and the softbot is able to use search and inference knowledge to determine how to satisfy the request in the internet. The biggest challenge is to create a simple user interface so that information search and retrieval using information agents will become as natural for people as picking up a phone or reading a newspaper. Information agents have varying characteristics. There is no standard mode to their operation. Most used internet/information agents are Jasper, Webwatcher and BONOM.
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1. Introduction
Agent technology is one of the fastest growing areas of information and communication  technology (ICT). The basic concept of a software agent is a system which can aid and assist a user with some common task. Although the term 'agent' is over-used and there are disputes in understanding and defining, it could be said that agents are computational systems that have goals, sensors and effectors and decide autonomously which action to take in certain sitution to maximize progress towards its goals. 

In agent typology  (Nwana, H.S. ), Information/Internet Agents (somewhere called 'Intelligent Software Agents') represents  agents performing the role of managing, manipulating or collating information from many distributed sources. They help manage the vast amount of information in wide area networks like the internet. The biggest challenge is to create a simple user interface so that information search and retrieval using information agents will become as natural for people as picking up a phone or reading a newspaper. 

Information agents have come up because of the great demand for tool to help us managing the explosive growth of information we are experiencing currently, and which we'll continue to experience henceforth.

2. Why Internet/Information Agents?

"We are drowning in information but starved of knowledge" (John Naisbitt, Megatrends). 

In todays information society, quantity of information is growing more and more. Big changes are taking place in the area of information supply and demand. The first big change, which took place quite a while ago, is related to the form information is available in. In the past, paper was the most frequently used media for information, and it still is very popular right now. However more and more information is available through eletronic media.

Davies & Weeks (1995) report
 that in 1982, the volume of scientific, corporate and technical information was doubling every 5 years. Six years later, i.e. 1988, it was doubling every 2.2 years, and by 1992 every 1.6 years. What is more, much of this information is now accessible electronically on the WWW, whose phenomenal growth over the last 5 years has astonished most. Nicholas Negroponte, head of MITís Media Labs, claimed in a recent talk at BT Labs that the web was doubling every fifty days. This latter figure is arguable  but the explosive growth of information and the WWW is unqustionable. 

According to Nwana, the principal reason for developing information/internet agents is at least twofold: 

Firstly, there is simply a yearning need/demand for tools to manage such information explosion. Everyone on the WWW would benefit from them in just the same way as they are benefiting from search facilitators such as Spiders, Lycos or Webcrawlers. 

Secondly, there are vast financial benefits to be gained. Recall that Netscape Corporation grew from relative obscurity to a billion dollar company almost overnight - and a Netscape or Mosaic client offers generally browsing capabilities, albeit with a few add-ons. Whoever builds the next killer application - the first usable Netscape equivalent of a proactive, dynamic, adaptive and cooperative agent-based WWW information manager - is certain to reap enormous financial rewards. 

3. Functionality of Information/Internet Agents

By its basic structure, Information agents could be static or mobile; they could be non-cooperative or social; and they may or may not learn. There is no standard mode to their operation. Information agents have access to at least one, and potentialy many information sources, and are able to combine and manipulate information obtained from these sources in order to answer queries posed by users and other information agents. 

The information sources may be of many types, including traditional databases, as well as other information agents. To place a query might involve an agent accessing information sources over network or asking another agent with specialized knowledge on that topic.

Internet agents could be considered as a subclass of Information/Internet agents which use internet search engines such as WebCrawlers and Spiders. 
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Figure 1 - A view of how Information Agents Work (Adapted from Indermaur, 1995)

Figure 1 depicts how the typical static Information Agent works. It shows how an information agent, typically within some browser like Netscape, uses a host of internet management tools such as Spiders and search engines in order to gather the information. The information agent may be associated with some particular indexer(s), e.g. a Spider. A Spider is an indexer able to search the WWW, depth-first, and store the topology of the WWW in a database management system (DBMS) and the full index of URLs in the WAIS. Other search/indexing engines or spiders such as Lycos or Webcrawler can be used similarly to build up the index.

The user information agent, which has been requested to collate information on some subject, issues various search requests to one or several URL search engines to meet the request. Some of this search may even be done locally if it has a local cache. The information is collated and sent back to the user.

The Internet keeps on growing, and judging by reports in the media the Internet will keep on growing. The big threat this poses is that the Internet will get too big and too diverse for humans to comprehend, let alone to be able to work on it properly. And very soon even (conventional) software programs will not be able to get a good grip on it. More and more scientists, but also members of the business community, are saying that a new structure should be drawn up for the Internet which will make it more easily and conveniently to use, and which will make it possible to abstract from the various techniques that are hidden under its surface. A kind of abstraction comparable to the way in which higher programming languages relieve programmers of the need to deal with the low-level hardware of a computer (such as registers and devices).

Because the thinking process with regard to these developments has started only recently, there is no clear sight yet on a generally accepted standard. However, an idea is emerging that looks very promising: a three layer structure. There are quite a number of parties which, although sometimes implicitly, are studying and working on this concept.

4. Advanced properties of Information/Internet Agents  

Most of the current agent solutions are of a strong ad hoc nature. By means of programs that roam the Internet (with flashy names like spider, worm or searchbot) meta-information  is being gathered about everything that is available on it. The gathered information, characterized by a number of keywords (references) and perhaps some supplementary information, is then put into a large database.

Advantages of Agents over Search Engines: 

· Agents are capable of searching information more intelligently because of using tools such as thesaurus. Agents will also use these tools to fine-tune, or even correct user queries  
· Individual user agents can create their own knowledge base about available information sources on the Internet, which is updated and expanded after every search
· Agents can relief their human user of the need to worry about "clerical details", such as the way the various Internet service have to operated.
· As a user agent resides on a user's computer, it is always available to the user
· Software agents will be able to search information based on contexts. They will deduce this context from user information or by using other services, such as a thesaurus service.
· User agents can adjust themselves to the preferences and wishes of individual users.
The Internet keeps on growing, and judging by reports in the media the Internet will keep on growing. The big threat this poses is that the Internet will get too big and too diverse for humans to comprehend, let alone to be able to work on it properly. Very soon even (conventional) software programs will not be able to get a good grip on it.

5. Case: Information Softbot

An attempt to provide users with superbe iformation/internet agent is the Internet Softbot (developed by the University of Washington). The aim is to create an agent that attempts to determine what the user wants and understands the contents of information services. The agents that were described in the metaphor, access unstructured or semi-structured information (such as text files). The Internet Softbot tackles a different component of information on the Internet: structured information services such as stock quote servers or library databases.  Because the information is structured, the Softbot need not rely on natural language or information retrieval techniques to "understand" the information provided by a service. Instead, the Softbot relies on a model of the service for the precise semantics associated with information provided by the service. As a result, the Softbot can answer focused queries with relatively high reliability; the chances of finding relevant information are high and the amount of non-relevant information ('noise') is (relatively) low. 

The key idea behind the Softbot is reflected in its name, which is derived from software robot. Its tools consist of UNIX commands such as ftp, print, and mail. Commands like list files and Internet services such as Finger and Netfind  are used as a kind of sensors to find information. Internally, a least-commitment planner provides behavioral control of the Softbot. Several technical innovations were necessary, however, to make this approach successful in the complex world of the Internet. The Internet Softbot is a prototype implementation of a high-level assistant, analogous to a hotel concierge. In contrast to systems for assisted browsing or information retrieval, the Softbot can accept high-level user goals and dynamically synthesize the appropriate sequence of Internet commands to satisfy those goals. The Softbot executes the sequence, gathering information to aid future decisions, recovering from errors, and retrying commands if necessary. 

The Softbot eliminates a person's need to "drive" the information superhighway at all; the person (user) delegates that job to the Softbot. More general: the Softbot allows a user to specify what to accomplish, while it handles the decisions of how and where to accomplish it. This makes the Internet Softbot a good example of a goal-oriented agent. The goal-orientedness of the Softbot is useful only if users find specifying requests to it easier than carrying out activities themselves. Some examples of Information/Internet Agents;

· Web Compass  (Quarterdeck) - A Web search tool developed by Quarterdeck that ran under Windows, polled Web search engines, and summarized the results. 

· Autonomy (http://www.autonomy.com)

· WiseWire (http://www.wisewire.com)

6. Conclusion

Information/Internet Agents are relatively new area within information technologies. They are the subclass of  software agent technologies that evolved from search engins enabling data searching from different sources, mostly from Internet.  The volume of scientific, corporate and technical information is growing exponentialy causing phenomenon known as 'information crisis'. As the vast amount of data is growing rapidly, searching and querying for adequate information becomes more and more complex. Information/Internet Agent technologies help to resolve complex tasks of processing user queries. Agents communicate with many different sources in order to get required information. It can be said that information/internet agents represent new paradigm in the area of information retrieval. This technology is still developing.
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