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Abstract. Both the brain and modern digital architectures rely on massive parallelism
for efficient solutions to demanding computational tasks, such as pattern recognition. In
this paper, we implement a parallel classification scheme inspired by the insect brain in
two popular parallel computing frameworks, namely as an NVidiar CUDATM implemen-
tation on a TeslaTM device and a brute force OpenMPTM parallel implementation on a
quad-core CPU. When evaluating the systems on the MNIST data-set of handwritten
digits, we can report that, compared with a standard serial implementation on a single
CPU core, CUDATM implementations of the bio-inspired classification provide a 7-to-11
fold speed-up, whereas the OpenMPTM implementation is 2-to-4 times faster. Our re-
sults are a proof of concept that suggests that modern parallel computing architectures and
bio-mimetic algorithms are compatible and that the CUDATM solution on an NVidiar

TeslaTM C870 device at the time of writing has a small edge over an OpenMP solution
on a recent quad core processor (3 GHz AMDr PhenomTM II X4 940).
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1. Introduction. The remarkable speed and accuracy of information processing in na-
ture has been a strong motivation for computing research. A key characteristic of bio-
logical computing is architectural: the brain is organized in layers of neurons processing
information in a highly parallel fashion. Bio-inspired algorithms, therefore, should natu-
rally have the right structure to take advantage of highly parallel computing architectures.
Although one can, in principle, implement such methods on conventional desktop com-
puters in a serial manner, their full benefits can only be revealed on suitable parallel
devices.

The practice of parallel computing dates back to the late 50s and early 60s, with the
first parallel computer arguably being the D825 of Burroughs Corporation featuring 4
processors. Already in the early 80s, massively parallel computers like the “Connection
Machine” with – depending on configuration – up to 65,536 processors were built. How-
ever, only recently, the domain of parallel computing has begun to expand from exotic
super-computers towards the broader market in the form of multi-core processors, first
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