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ABSTRACT


The Agricultural Model (Agmodel) project aims to provide tools for speeding the development of portable agricultural models. The portable means that models can be easily run in anywhere rather than being tied to a particular database. This approach is to create "intelligent hubs" that handle particular kinds of data in a consistent way. Agricultural software applications can access these hubs using distributed computing approaches. The Agmodel is developed with open source policy. Most of the third party software on this project are also open source. Since MetBroker, the first implementation of the Agmodel based on mediator architecture, was released in the beginning of 2000, it has been playing an important role to provide applications with consistent access to remote databases from different countries and regions. However, the global coverage of weather data available through MetBroker was rather limited in the earlier time; there were only a few remote databases accessible that cover Japan, New Zealand and a part of countries such as Korea, Norway, South Africa and USA.  Originally Java RMI access was required to use MetBroker. Therefore, many potential users had been behind organizational firewalls that blocked direct Java RMI access until a HTML wrapper service became operational. We also had an issue that we could not make MetBroker fully open source software, because we employed a commercial database PSEPro as a meta-database of MetBroker.

Since the original MetBroker was released, new implementation versions such MetBrokerOzon, MetBrokerLite, MetSOAP and MetBrokerEJB, have been developed mainly to solve the issues the original version demonstrates. MetBokerOzon adopted an open source OODB instead of PSPPro and became the first full open source version of MetBroker. MetBrokerLite is a light weight version of MetBrokerOzon that handles only one particular weather database. Both MetBrokerOzon and MetBrokerLite retain full compatibility with MetBroker applications, database drivers, and configuration files. MetSOAP provides SOAP/XML interface to MetBroker client applications in addition to RMI. Using MetSOAP, client developers can use a wide range of programming languages. Through developing the new versions, we also implemented two new functions. One is to add a mechanism of updating the meta-database to the database drivers of MetBroker. The other is to adopt database connection pooling for many databases to improve the access performance of MetBroker. 

MetBrokerEJB, the most recent implementation developed based on the J2EE architecture includes some significant changes. Firstly, RMI protocol in the MetBroker was changed to RMI-IIOP protocol. Secondly, under MetBrokerEJB, the functions of the HTML wrapper, SOAP interface and RMI interface are all integrated as one service on a single container, providing us much easier environment to maintain the service. Thirdly, the remote database drivers were implemented as beans and became relatively independent of the MetBroker server classes so that the management of the drivers and the meta-database are easier.   


In the present versions of MetBroker, weather items are hard-coded in MetBroker itself. Therefore, to add new items to the MetBroker function is fairly difficult. The next version aims to isolate the weather item definition from the MetBroker core to make the service more flexible, especially considering new weather monitoring system such as FieldServer that can have new types of sensors attached easily. Another target of our project is to build multiple MetBroker service based on Globus toolkit 4.0 where several MetBrokers will be mutually harmonized with each other to realize a robust and faster performance utilizing the network efficiently.


All the new implantations of MetBroker described in this paper meet our open source policy. Recently, we developed the driver to NOAA/WMO metrological data archive to provide accesses to the data from more than 8000 weather stations of about 220 countries throughout the world.
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