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Abstract

Debrecen Agricultural University formed a consortium and prepared a successful proposal for developing an ICT application. The aim of the project is to form a regional agricultural business and extension information system for three counties, which counts on the co-operation between various members of agriculture. The system consists of Web servers, relational database servers and FTP servers to support the handling, automatic transfer and publication of information of both textural and relational databases. The distributed system is based on Internet/Intranet technology and gives public information services.

Keywords: Extension Service, Internet, Regional Information System

1. Antecedents

Faculty of Agronomy at Debrecen Agricultural University formed a consortium and prepared a successful application for the invitation Information and Communication Technology Applications (IKTA) of the National Technical Development Committee (OMFB) in April 1997. The aim of the project was to encourage the development of content-trade and information market in Hungary. It also aimed at the improvement, introduction and wide spreading of applications and services for public use.

The following consortium applied for the invitation:

· Faculty of Agriculture Science at Debrecen Agricultural University, 

· Regional Chamber of Agriculture in Hajdú-Bihar County, 

· „AGRÁR” servicing and advising public company (KHT), 

· Chamber of Agriculture in Jász-Nagykun-Szolnok County, 

· „Agrár” KHT in Jász-Nagykun-Szolnok County 

· Chamber of Agriculture in Szabolcs-Szatmár-Bereg County, 

· a Szabolcs-Szatmár-Bereg Megyei „Agrár” KHT, 

· Enterprise Development Foundation in Jász-Nagykun-Szolnok County 

The intense developments stated in the application started in late 1997 based on the conventions with OMFB and the Ministry of Agriculture.

2. Plans

The aim of the project is to form a regional agricultural business and advisory information system for three counties, which counts on the co-operation between various members of agriculture. Chambers of agriculture, public companies, business companies and small producers, which have direct daily contact, form the consortium and the domain of users whose interest is the formation of an information service that functions smoothly. This system could help members of the economy to retrieve data about national and international market and to inform their partners.

The following services shall be obtained from the project:

· Regional and distributed agricultural information database containing producers’ and cost price, marketing, technology and finance information. 

· Internet service based on the regional agricultural information database. 

· Extension information service based on the farmer notary system and on the information technology background. 

The database and the services resulting from the project use the most modern computational utilities. Databases are distributed. Each chamber of agriculture in the county has its own databases, which are connected to the Internet through the database system of the Debrecen Agricultural University (DAU) acting as service provider. Data retrieval is available through independent Internet service providers and through connected analogue or ISDN lines. For those who do not have Internet access, the farmer notary system provides information through traditional communication channels. The internal information system of the advisory service is an Intranet system similar to the one above.

Advantages of the realisation of the project:

· Decrease of the lack of information in the agricultural sector. 

· Creation of the regional information databases that are needed for the effective operation of the advisory system 

· Improvement of international relations and of the chances to get into the market. 

· Introduction of modern communication and information technology into agricultural economy.

3. Description of the system

The system consists of Web servers, relational database servers and FTP servers to support the handling, automatic transfer and publication of information of both textural and relational databases. A descriptive database was assigned to each relational database, which contains the information about its content, therefore allows for a uniform treatment of data and for the exchange between different systems. The maintenance of databases uses Web interface or - by using the definitions in the descriptive databases - batch mode through e-mail, ftp or http protocol. Data exchange between chambers and DAU is provided through the replication function of the applied relational data structure management system. Enquiry of data is offered on a Web interface from the publications of predefined tables and charts that follow the changes in the database automatically and by the ad-hoc queries of the users through the Web interface. The availability of data is expanded by a data-ordering and posting function that sends data via e-mail to the user periodically or in case of need. Textural information and documents are handled by the combination of relational descriptive database and ftp and Web servers. Two basic aspects were taken into consideration during the formation of the document handling system. One aspect is the simplification of document handling and publication. Therefore the sub-components of the system (ftp server, Web server, database server) are "hidden" at the user side of the interface. For the user it is like working with a common directory structure. The user interface is composed partly from the Web browser and partly from a client program that looks alike and has similar functions to the Explorer of Windows 95. Some own-developed Microsoft Office add-ons are also provided. By the help of them it is possible to publish documents without leaving the working process, directly from the application. The transfer - replication, publication or archiving - of the documents can be performed without the user through the server, which allows for the automatic transfer of documents available on local or remote network.

Optional tree structures can be formed from the documents in the system and these are stored in a database. Depending on the authority of the user, the document structures can be expanded, parts can be moved, copied and deleted but the reference information is kept. Documents are stored in a directory structure that is alike to the structure described in the database. This structure is handled via the ftp protocol irrespective of the file structure. The segmental database of the document handling system contains descriptive data of the texts (e.g. title, writers, keywords etc.), the structure of storage, references, information needed for transfers and access limitations. 

Document structures that are formed independently can be shared or replicated, thereby allowing for publication into document structures located at different local or remote networks. It also allows for the storage of local copies of documents that are in other structures. The publication system automatically places the documents onto the Web server and maintains structures and connections based on the information stored in the database. In the present state one document structure can be assigned to one virtual Web directory. In the system that is under development, parts of the structure can be assigned to more than one virtual directory, thereby allowing for publications simultaneously to more than one server. The system can be divided into two subsystems: the Internet service provided by DAU for public use and the Intranet systems of the participants (chambers, DAU and other organisation that wish to join the system). This breaking up of the system is only a logical one, since Internet and Intranet systems have identical structures and can be optionally modified and organised into open and protected subsystems. The Intranet of the chambers can be divided further more into regional subsystems according to the structure of the chambers and also the organisations that wish to join and the members of the chambers can create their own subsystems. An ISDN system is the mean of communication between DAU and the chambers, through a virtual network on proxy servers. Chambers and their regional agencies are connected by analogue phone cables. (Since the update of the data and documents can be automated and it is batch mode, it does not have too much cost for communication, but immediate data update can also be done in case of need.) Each Intranet system is composed of a database management system, an FTP and a Web server, document maintainer and publisher system. The connection between the systems is provided by the replicate functions of the applied database management system together with the publisher server. The administration is segmented, however it is possible to maintain certain subsystems from remote locations.

4. Subsystems

The main parts of the information service are the following :

· About the system

· Production information

· Crop Protection

· Law, Economics

· Marketing 

· Financing, Credits

· Insurance

· Meteorology
· Extension support information

· External Information Sites

· Education, Training

· Newspapers

· News

· Search in the system

· WWW registration

· Listserv servers


The above mentioned parts of the information system contain a lot of data. For example the Extension support information subsystem contains information about personal data of advisors, the extension services of the University, results of the research activities, information about professional books and journals and on-line library services. Under the Newspaper information groups can be found more electronic papers. For example there are the Newspaper of the Regional Chamber of Agriculture in Hajdú-Bihar County, Agricultural articles from the printed Hajdú-Bihar Daily Papers and East-Hungary Daily Papers. More professional information groups consist of text and numeric data, stored HTML files and relational databases. Among them there is a subsystem which is called the “Hungarian Animal Database”.

4.1. The Animal Database

The animal breeding database contains information on pig, sheep, horse, cattle and poultry. The relational database on WWW server contains national average records and in addition to that on-farm records back to 5-25 years. General information is given about the international and national situation of the farm animals, and about their management and technological systems. Breeding companies (their breeding strategies), associations are described. Description of breeds within these species, production parameters and that of the nucleus flocks can be found. The photographs and videos attached to breeds and management (feeding, housing) makes the database more valuable

In the system, the most detailed is the pig breeding subsystem, which contains the largest number of breeds (25) and complete records per traits. The comparison of breeds are supported with many diagrams. Valuable support was received from the National Quality Control Institute, from breeding farms and from the university farm. The link to the database was developed under Ingress database system. The WWW server runs on Digital Alfa platform with OSF/1 and Microsoft NT server with Internet Information Server and SQL server. The system can be accessible by direct Internet node (http://www.date.hu) or by phone.

The information system consist of text, picture, video, voice elements integrated with SQL database query possibilities. We used up-to-date information technique. The data are stored by MS SQL Server and the user interface based on WWW server-client system. The MS Internet server using ODBC able to create HTML documents from SQL query by dynamic way. The Intranet technology gives good opportunities for using this system in the education at our and other university in Hungary.

We have got some experiments about the development process, the content of database and practical applications of the information system in education and extension services. There was interesting and exiting task the integration of multimedia elements into the system and balancing of the user demands and technical parameters (storage capacity, the network speed and display resolution etc.).The content of this database is very exiting topic too, which was determined by more facts.

4.2. GIS extension

The agricultural regional information system that is currently under development can be a source of various GIS attribute data during improvements in the future. This system is subject to amplification and completion with GIS applications. This system may serve as attribute data-set for GIS applications (Herdon at al, 1988).

Debrecen Agricultural University has leading role in this field (Herdon, 1997). Our GIS development projects help the education, research and regional developments (Herdon at al., 1997). Among the GIS applications the development of the “Regional agricultural business and extension information system” based on Internet/Intranet technologies will have GIS extension. As a result of the GIS and information technology developments at the Centre for Informatics and at the Department of Water and Environmental Management the present state can be characterised as follows:
· Fiber optic local back bone network

· Internet connection for every computers

· ISDN telephone centre with video conferencing facilities

· GIS training laboratory

· GIS laboratory for researchers and developers

· Virtual GIS local network

· Up to date GIS software products, for example : ARC/INFO, ArcView, ERDAS IMAGINE, MAPINFO, AutoCAD, Idrisi, Civil engineering software products

The basic layers of our regional information system were compiled thematically from the most significant parameters in planning based on the followings.

· Maps of infrastructure networks, most significant data and indicators of the state of supply

· Characteristic data of land use

· Maps of environmental conditions and characteristic data of the state of environment

· Metadata of regional information systems

· Metadata of regional and local concepts, plans, programs

Data were collected for the database of the regional information system using the following methods:

· GPS Technology (PATHFINDER-II.)

· Manual digitising of maps and other graphical items. 

· Scanning maps. This procedure includes scanning, namely automatic digitising, (linefollow) followed by vectoring.

· Improving existing data sets (DTA-50 CORINE land cover) airphotos

The resulted database, which was consistent both logically and physically, was an ArcView SHAPE file. The SHAPE file perfectly fits into the planned system since this converted file is in the standard file form of the ArcView software that is the frame utility for the potential decision support. 

The agricultural regional information system that is currently under development can be a source of various attribute data during improvements in the future. This system is subject to amplification and completion with GIS applications.

There are quite a lot of national and international examples of application of regional planning systems for infrastructure improvement. Areas that can be suitable for environmental resource management related forest-plantations in the research area too. The basis of the solution is the applicability of geographical information systems to simultaneously handle and analyse the spatial and alphanumeric information of databases and the proper tools allow for effective analysis and visual interpretation of solution alternatives. Presently known mean of GIS database-access is to use so called Internet Map Server. Map data can be accessed in two ways: one is through the static view (HTML pages, “quick access”), the other is dynamic GIS access through Internet Map Server. The later is an integrated software of the WEB server, which allows graphical databases to be published on Internet/Intranet. At the user’s side GIS operations can be performed on existing databases by a Java application ("MapCafe") that is downloaded from the WWW server and run by the browser. Supported functions are- among others-: zoom of the maps at will, query of information from the active map layers, alteration  of the map layers to be visualised, separation and selection according to certain query criteria, printing maps, visualisation of map co-ordinates, etc. By the help of the above mentioned possibilities not only spatial analyses can be regarded as the “added value” of regional information centres, but also the means of access, which quicken and make the job of the information system participants and the operation of the whole system more efficient.
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