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1.   Introduction

A rich selection of computational resources are available to scientists working with biological data, and it is common for these scientists to wish to perform composite analyses which use a number of such resources. To support the automation of the performance of these analyses, the myGrid project have developed the Taverna workflow workbench [7]. This is a graphical interface which allows a user to construct a workflow to represent an analysis, and to enact this workflow, thereby performing the analysis and generating results. 

Taverna has been successfully used in a number of research projects, including investigations into Williams-Beuren Syndrome [6] and Grave's disease [5], and is growing in popularity in the bioinformatics user community. Workflows constructed for these projects have been used to gather substantially large volumes of data than would be possible manually. However, experience gained in these projects has revealed that the construction of workflows is a difficult process, which often requires significant bioinformatics expertise. As such, workflow construction is likely to performed by a minority of users. 

Dialog with the user community has revealed that, although a minority of users are involved in workflow construction, workflows that have been constructed by a small number of expert users are often enacted by a much larger group of less-expert users. Serialized representations of these workflows are often distributed to these users by email or via shared network areas, and are then loaded into an installation of the Taverna workflow workbench for enactment, with any results generated being saved to the local file system. Files containing these results can then be shared with other users through similar mechanisms.

Although this approach does work, it also has some problems. Generic storage and communication systems cannot provide specific support for workflow data, and such systems may lack in provision for security. As an alternative to this approach, the myGrid project have developed a simplified, web-based interface to myGrid workflow storage and enactment technology. This has been named the myGrid Portal Interface (MPI), and provides support for the publishing and enactment of pre-constructed workflows, and for the management of results produced by these enactments. The rest of this paper describes the design and implementation of the MPI, and discusses changes that might be made to it in the future.

2.   Selected interface design details
The MPI provides user account administration, workflow management, workflow enactment and results management functionality. This paper, due to considerations of space, does not attempt to describe all of these in detail, but instead introduces a small number of features of the MPI user interface design.
2.1  Workflow management functionality
Users can upload workflows into an MPI installation by providing details of a file on their local file system into which the workflow has been saved. Once a workflow has been uploaded, it can be grouped with other workflows into a collection. Figure 1 below shows how the list of available collections is presented to an MPI user.
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Figure 1: A list of workflow collections

Hyperlinks labelled view can be used to view a list of the workflows in a given collection. Workflows can be added to this list, deleted from this list, and the details of workflows in the list can be viewed. 

Hyperlinks labelled delete can be used to delete a given collection, thereby deleting all workflows which have been added to that collection. The button labelled add new can be used to add a new, named collection, and the buttons labelled load new and reload all are used to synchronize this page if other MPI users have modified the list of collections.

2.2  Workflow enactment functionality
Users can choose to enact a workflow in a collection. A user who chooses to enact a workflow is presented with an form which gathers input parameters necessary for this enactment. An example of such an form is shown in figure 2 below, which has been generated for a workflow which has two inputs labelled in0 and in1.
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Figure 2: An input form for a workflow with two textual inputs

Once a user has started an enactment, they can monitor its progress. After the enactment has completed, an enactment summary page is generated. An example of such a summary page is shown in figure 3 below.
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Figure 3: An enactment summary page for a workflow enactment

This summary page contains hyperlinks which allow a user to browse both the input parameters which were provided to start an enactment, and the output parameters which were produced by this enactment. These input parameters can consist of items of text, HTML or images. Figure 4 below shows an example of an image which has been produced by an enactment, and which is being rendered by the MPI.
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Figure 4: An image produced by enacting a workflow

3.   Selected implementation issues
3.1  Technology choices for implementation

The implementation of the MPI web-application make use of a number of generic features provided by the Gridsphere [8] portal framework, including a login system, user account management tools, and content layout tools. The MPI application itself has been developed to conform to the JSR-168 portlet standard [2] which attempts to define a standard mechanism for specifying portal-based web-applications. This standard is supported by a number of other portal frameworks, including uPortal [3] and Jetspeed-2 [1], meaning that it should be possible to deploy the MPI into these portal frameworks with minor modifications to a number of configuration files.

The MPI takes advantage of storage facilities provided by the myGrid Information Repository (MIR), which has previously been developed as part of the myGrid project. This is a web-service [4] which provides specific support for the storage and retrieval of workflows and enactment data, and which uses a relational database as a back-end.

3.2  Basic architecture
Figure 5 below shows the basic architecture supporting the MPI.
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Figure 5: Basic architecture of the MPI

A user accessing the MPI through their web-browser must first login through Gridsphere, providing a username and password. These login details are authenticated against the Gridsphere security database. Once a user has logged in, any requests that they make for MPI web content are forwarded by Gridsphere to the MPI web-application, which generates relevant web-pages. This may require the retrieval of data from the MIR, in which case information retrieval facilities provided by the MIR web-service interface are used. Alternatively, generated web-pages may define a form which will be used to gather information to be added to the MIR.
4.   Future directions

Although an initial phase of implementation for the MPI has been completed, the design of this interface is yet to be validated by subjecting it to user trialling. It is hoped that such trialling will commence soon, and that feedback generated by this process will help improve the interface design. In particular, there are a number of specific points of design which user feedback could help us to improve.
4.1  Sharing data
The current MPI design features a course level of data sharing, whereby all users who share accounts in an MPI installation share all items of data accessible through this installation. It may be the case that this design is suitable for many potential MPI users. However, we can imagine a more sophisticated design in which users can control access to data which they have added to an installation. For example, a user may wish to limit the visibility of a workflow which they have uploaded to themselves. Alternatively, they may wish to limit access to a workflow to members of a subset of users of a particular MPI installation who they have chosen. In general, we would appreciate feedback on the type of data sharing facilities that would be most useful to potential MPI users.
4.2  The use of a web-based interface
The MPI has been provided as a web-based interface because access to web-browsing technology is ubiquitous amongst our potential user community. This means that a particular organization is only required to make one MPI installation, which can then be used by any number of users who are not required to install additional software. However, there choice of using web technology does place some constraints on the design of the interface. Despite these constraints, we believe that the interface we have designed is usable, but we would appreciate feedback from the user community as to whether this is actually the case.
5.   Conclusion

This paper has described the design and implementation of an initial prototype of a simple, portal-based interface to myGrid workflow enactment and storage technology. This interface has been designed to allow small groups of users to share a set of workflows, which they can enact, producing data which is also shared. It is hoped that this interface will be a useful addition to the existing selection of myGrid software.
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