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Modern life sciences, particularly simulations in biochemistry, genetics and virology, impose significant
requirements on underlying IT infrastructures. Such requirements can be loosely grouped into two general
domains: demand for computational resources and demand for new software tools facilitating effective,
productive and collaborative exploitation of such resources by a vast range of beneficiaries. While the key goal
of supporting scientific experimentation with computerized infrastructures remains the provision of large-scale
computational and data storage facilities, it is equally important to supply scientists with tools which enable
them to collaboratively develop, share, execute, publish and reuse virtual experiments.

The presented Virtual Laboratory, currently under development within the scope of the PL-Grid project aims to
respond to these requirements by supplying software which permits the execution of virtual experiments written
in popular scripting languages on the distributed resources provided by HPC institutions participating in the
project. The goal of the Virtual Laboratory is to a propose a model and facilities for exploratory, incremental
scripting — already omnipresent in e-scientific research — and make it reusable and actionable for entire
communities. It aims to bridge the gap between the oft-inaccessible high performance computing infrastructures
and the end user’s (i.e. domain scientist’s) desktop computer, typically used to run calculations and collate
experimental data. Rather than persuade the scientists to change their daily habits, we wish to provide an
environment which meshes seamlessly with their style of work, yet extends their experimentation and
collaboration potential with the capabilities of high-performance computing clusters.

Our experience gathered through development of the ViroLab Virtual Laboratory for virologists [VL, VL-
ROYAL, VL-WWW], the APPEA runtime environment for banking and media applications in GREDIA project
[APPEA, GREDIA-WWW] as well as the GridSpace environment [GS-WWW] for running in-silico
experiments, has been augmented with user requirement analysis conducted during the initial phase of PL-Grid
project, involving groups of scientists from various domains such as physics, chemistry and biology.

Within the PL-Grid Virtual Laboratory individual applications are referred to as experiments, which means that
they go beyond simple and repeatable execution of installed programs. Indeed, they may involve
experimentation or exploratory programming, where the application consists of multiple steps which are not
known in advance and often are selected ad-hoc, based on the results of previous steps.

In order to meet these objectives the Virtual Laboratory follows a layered and distributed architecture, which
begins with a web Portal (an entry point for the whole Virtual Laboratory) where users can access the Virtual
Laboratory from any workstation equipped with a web browser. The portal, in turn, exposes the Experiment
Workbench Layer — a common tool-rich workbench for all Virtual Laboratory researchers where they perform
their daily experimentation, collaborate, communicate and share resources (such as reusable code written in a
number of popular scripting languages, including Python, Perl and Ruby). Further below lies the Experiment
Execution Layer where individual parts of experiments (also called snippets) provided by the users through the
Portal are evaluated in the context of a particular user account on the so-called experiment host machine. The
Virtual Laboratory also encompasses a layer of gems, i.e. resources available to the PL-Grid community,
including PBS clusters, Grids, external services (e.g. Web Services) and data sources (e.g. RDBMSs) that users
may make use of in the course of their research activities.

PL-Grid provides a wide array of scientific software which can be exploited by its users through the Virtual
Laboratory. The offer includes biological packages (AutoDock, BLAST, ClustalW2, CPMD, Gromacs, NAMD);
quantum chemistry applications (ACES II, ADF, CFOUR, CHARMM, Dalton, GAMESS, Gaussian,
MacroModel, Molcas, Molpro, MOPAC, NWChem, OpenBabel, Siesta, TURBOMOLE) as well as mathematics



and physics-oriented tools (Mepp, Mathematica, MATLAB). The project consortium is always on the lookout on
potential new users and extends an invitation for the Polish scientific community to take advantage of the PL-
Grid computing infrastructure and software resources.
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