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Most tasks releted to the analysis of genomics data can be barely carried out with a 
single standalone application. Most likely, a combination of several computational 
tools and data source is required to solve a particular task. Due to the diversity in 
formats and interfaces and the low diffusion of standard methodologies for data 
exchange, integration of heterogeneous computational and informative resource is 
difficult to obtain. The problem of resource integration has been tackled by different 
points of view: Design and implementation of workflows [2] [3], distribution of 
bioinformatics web services [5] and grid-oriented integration of computational 
services [4]. In this work we briefly describe an agent approach to support the 
composition, execution and management of bioinformatics workflows. 
 

Materials and Methods 
Current workflow strategies deal with a network of nodes in which each node 
represent a particular application. This is an application-oriented view, in which the 
user is required to know details of each application in order to choose the best 
parameters and to configure the pipeline. These problems become relevant especially 
in workflows with a large number of applications. 
 
 

 
Figure 1: Behavior of the TaskAgent 

 
We propose a task-oriented view of a bioinformatics process in which nodes are 
associated with a particular task, each task being assigned to an agent. In this context 
an agent (TaskAgent) is a software entity that plays the role of a node in a workflow 
and exports the behavior of the underlying application. Nevertheless, the agent has 
some additional features: (1) it makes use of knowledge domain information to select 
a suitable connection of resources for the related task, (2) it exposes only a set of 
high-level parameters that are more intuitive for the user, (3) it is able to interact with 
the user at execution time to permit the monitoring of the overall process. Figure 1 
shows the behavior of TaskAgents. It composes the underlying workflow with 
available resources and then creates the user interface in order to satisfy the 
specification of the task and the user respectively. Then the agent is inserted into the 
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main workflow of the application where it behaves as a normal node in a workflow. 
 

Case Study 
We have experimented the above architecture in a bioinformatics workflow used to 
infer the molecular function of a unknown protein. The complete workflow is 
composed by four TaskAgents devised to accomplish four tasks (see figure 2): (1) 
homology search for gathering sequences related to the target, (2) computing multiple 
alignment, (3) inferring the phylogenetic tree in which the target protein is involved, 
(4) predicting the protein function. In particular, let us consider with more details the 
agent associated with the multiple alignment task. It encapsulates several multiple 
alignment tools and composes a workflow based on the compatibility of the programs 
with the particular sequences to be aligned. For example in the region of low 
similarity it can be useful a program for secondary-structure induced multiple 
alignment [1]. In this case user interaction occurs in the visualization/editing 
operations. A possible workflow composed by  the Multiple Alignment Agent is show 
in figure 2. 
 
 

 
Figure 2: Multiple Alignment Agent composition 
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