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ABSTRACT

We propose the merging of two technologies:
the Folding@Home (FAH) distributed
application and cloud computing. By
relocating the utilization of spare CPU cycles
from disparate and often unreliable
distributed volunteer nodes, which now
perform the protein folding calculations, to
the large, secure, and dedicated server farms
of large cloud computing vendors, we can
demonstrate concrete increases in efficiency
and throughput. As our proposed algorithm
would still leverage only the currently unused
spare computing power available from the
many computers in the cloud, the costs for
this model would still be incredibly
reasonable and fit into the cloud's existing
Software as a Service (SaS) business model.

1. INTRODUCTION

With the increasing demand for reusable and
easily accessible data in domains like health-
care, military fields, the commercial industry,
and scientific research, the need for efficient
means of computation is at an all time high.
While many technologies, solutions, and,
implementations are available for such tasks,
this paper explores cloud-based and
distributed computing. Specifically, it draws
on the reliability of both methods and
theorizes on a hybrid approach for a real-time
problem: protein folding [1-3].

Cloud computing has garnered a great deal
of attention in recent years. The attraction of
this computing resource model for many
technology departments, large and small, is

threefold. First, by embracing the cloud as
their information technology backbone, an IT
department can eliminate the large initial
capital expenditures required to set up a
computing infrastructure and reduce the
significant overhead costs of the department
by offloading the software upgrades and
hardware maintenance to a third party.
Secondly, and perhaps more importantly, the
department can optimize its budget by
eliminating the need to overbuy technology
to allow for future needs—the cloud provides
instant scalability with no up-front costs.
And finally, when the potential for the
additional security and monitoring provided
by the dedicated staff of the cloud vendor are
added to the equation, the advantages of the
cloud model are quite compelling. Simply
put, the cloud offers the potential for not only
a large capacity of spare computing power,
but importantly a reliable source.

Contrast this model with the -current
implementation of the FAH distributed
application, which not only suffers from a
continually varying processing capacity, but
loses efficiency because several calculations
must be restarted or verified and the
application must recover from errors because
of the inherent unreliability of data being
returned by the volunteer nodes.

The main focus of the paper is to analyze
the search complexity of a cloud-based
computing method vs. a distributed
computing method and directly compare and
contrast it with that of the hybrid simulation.
An L-Kynureninase enzyme mutation
conducted during 2003-2005 in the



University of  Georgia  biochemistry
department will be used as the baseline for a
real-time computation problem featuring
multiple mutation sequences with appropriate
depth searches, best, and worst case scenarios
[3-4].

2. FUTURE POTENTIAL

The current proposal is a specific
implementation or in a strict sense, a hybrid
porting of functionality from a closed system
to an open one. A future direction of such an
ambitious project could be to learn from the
architecture and implementation complexity
of the system, and to establish an open
framework that can be built cross-platforms,
which can have several user interface, back-
end functionality, and even decentralized
management, which can in turn enable
control and repository maintenance of FAH-
type applications on cloud-distributed system
hybrids [6,7].
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