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It gives me a great pleasure to introduce this IAENG Engineering Letters’ special issue on high
performance reconfigurable systems, which aims to present the latest developments in the field of
high performance reconfigurable computing, be it on the architectural level, the application level,
or the design/programming tool level.

The first paper in this special issue presents a recent novel development in the realm of high
performance reconfigurable computing systems, in the form of the Maxwell FPGA
supercomputer built by the FPGA High-Performance Computing Alliance at the University of
Edinburgh in Scotland, UK. Maxwell is a general-purpose 64-node FPGA computer designed for
high-performance parallel computing. The paper describes the machine architecture, its hardware
and software eco-system, as well as a number of initial benchmarks.

Following on this, the following two papers present two relatively recent application domain
implementations on FPGAs, namely financial computing, and bioinformatics and computational
biology. The first paper presents a high performance FPGA implementation of a generic Monte-
Carlo simulation engine for financial computing, with an actual hardware implementation on the
Maxwell machine resulting in up to three orders of magnitude speed-up compared to an
equivalent software implementation. The second paper presents the first ever reported FPGA
implementation of an important biological sequence alignment algorithm, namely the Gapped
BLAST sequence alignment with the two-hit method. This implementation results in, at least, one
order of magnitude speed-up compared to software, on a single FPGA chip.

The following paper in this special issue deals with an important application of reconfigurable
hardware, namely the construction of fault-tolerant systems. The paper presents a cross-cubed
topology for parallel computing systems which allows for higher robustness against faulty nodes.
The dynamic adaptiveness of such networks is particularly important to modern VLSI systems as
transistor integration levels continue to decrease to atomic levels.

The final paper in this special issue looks at the design/development tools’ side of reconfigurable
systems as it presents a logic based hardware development environment particularly suitable for
Intellectual Property (IP) core development in reconfigurable System-on-Chip (SoC).

I do hope that you will find this special issue enjoyable, informative and useful to your research.
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