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Extended abstract
There is a huge and increasing amount of biological information distributed over the Internet. The data
structure and contents of data banks are extremely heterogeneous. A lot of bioinformatics software tools are
also available on the net through many different interfaces. This implies that nowadays data integration on the
network is a must for biomedical research [1].
Current integration tools, mainly represented by data warehouses and integration software (like SRS [4]),
have strong limitations due to the quantity of data to be managed and the frequency of related updates
affecting both the data itself and the structure of databases.
This makes the adoption of new flexible and extensible data integration and analysis network tools a
necessity in bioinformatics. Information and Communication Technology (ICT) standards and tools, like XML,
Web Services and Workflow Management Systems (WMS), can support the creation and deployment of
such systems. An effort should also be done to the adherence to standards and the use of open source, that
is increasingly adopted for the development of new tools [2].
Many XML languages and Web Services for bioinformatics have already been designed and implemented,
together with development and support tools [4,7]. Consequently, some WMS have been proposed [5,6] and
are now under careful testing aimed at the verification of their actual ability to cope with the data integration
issue. While their potentiality is clear, some limitations are now arising. These include both network issues
(e.g., quality of service, speed, access restrictions) and practical issues (e.g., long running jobs, huge
input/output).
WMS assume that researchers know which bioinformatics resources can be reached through a
programmatic interface. They also presume that users are skilled in programming and building workflows.
Therefore, they are not viable to the majority of unskilled researchers. Portals enabling these to take profit
from new technologies by executing predefined workflows in a user-friendly environment can therefore be
useful and are also under development and testing [8]. 
In this paper, we present a methodology for data integration in biomedical research that is based on the
adoption of XML and Web Services for data interchange, on WMS for the automation of processes and on
portals for their exploitation by interested researchers. We shortly describe available WMS, by comparing
them on the basis of their functions, adherence to standards and availability. We finally introduce the biowep
workflow enactment portal for bioinformatics [8] and discuss about current limitations of this methodology and
perspectives for overcoming them.
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