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ABSTRACT

Current high-end graphics processing units (abbreviate to GPUs), such as NVIDIA Tesla, Fermi, Kepler
series cards which contain up to thousand cores per-chip, are widely used in the high performance
computing fields. These GPU cards (called desktop GPUs) should be installed in personal computers/
servers with desktop CPUs; moreover, the cost and power consumption of constructing a high perfor-
mance computing platform with these desktop CPUs and GPUs are high. NVIDIA releases Tegra K1,
called Jetson TK1, which contains 4 ARM Cortex-Al5 CPUs and 192 CUDA cores (Kepler GPU) and
is an embedded board with low cost, low power consumption and high applicability advantages for
embedded applications. NVIDIA Jetson TK1 becomes a new research direction. Hence, in this paper, a
bioinformatics platform was constructed based on NVIDIA Jetson TK 1. ClustalWtk and MCCtk tools for
sequence alignment and compound comparison were designed on this platform, respectively. Moreover,
the web and mobile services for these two tools with user friendly interfaces also were provided. The
experimental results showed that the cost-performance ratio by NVIDIA Jetson TK1 is higher than that
by Intel XEON E5-2650 CPU and NVIDIA Tesla K20m GPU card.
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1. INTRODUCTION

Current high-end graphics processing units (abbreviate to GPUs) become very popular in the high
performance computing community fields. These GPU cards, such as NVIDIA Tesla, Fermi, Kepler
series, contain up to thousand cores per chip. For example, NVIDIA Tesla K20m GPU card has 2496
CUDA cores. They contain massive multi-threaded processors; moreover, the thousands of threads can
be declared and executed simultaneously to fully utilize GPU computing power. However, these GPU
cards, called desktop GPUs, should be installed in a personal computer or a server with desktop CPUs.
Moreover, the cost and power consumption of constructing a high performance computing platform with
these desktop GPU cards are high. For example, a NVIDIA Tesla or Fermi GPU card may be needed
to spend thousands of US dollars and a personal computer or a server may also spend about hundreds
to thousands of US dollars. The overall power consumption by this platform may be up to a kilowatt.
Besides, this platform is hard to provide the immediate and mobility requirements, i.e., the developers
should demo the program by the remote control.

Jetson TK1 (or called Tegra K1, http://elinux.org/Jetson_TK1) released by NVIDIA is a full-featured
platform for embedded applications and it contains 192 CUDA Cores (Kepler GPU), 4 ARM Cortex-
A15 CPUs and 2 ISP cores. NVIDIA Jetson TK1 also contains Bluetooth and Wi-Fi modules for mobile
applications. The cost of a NVIDIA Jetson TK1 is less than three hundred US dollars and its power
consumption is about tens of watts by the tests (Paolucci et al., 2014). Several reports or literatures
have been proposed to compare NVIDIA Jetson TK1 with other embedded platforms, desktop CPUs
and desktop GPUs, respectively. In the NVIDIA Jetson TK1 Development Kit (http://www.nvidia.com/
object/jetson-tk 1-embedded-dev-kit.html), it shows that the speedup ratios and the performance per watt
by NVIDIA Jetson TK1 are better than those by Apple A7 used in the iphone5. James Wolfer (Wolfer,
2015) compared NVIDIA Jetson TK1 with Raspberry PI Model in terms of time and speedup ratios. The
results showed that the single NVIDIA Jetson TK1 outperforms Raspberry PI Model in these two items.
P.S. Paolucci et al. (Paolucci et al., 2014) also compared the ARM Cortex-A15 CPU in NVIDIA Jetson
TK1 with the Intel XEON E5620 CPU in the SuperMicro server in terms of joule per synaptic event, total
energy, power consumption, and execution time. For the first two items, NVIDIA Jetson TK1 achieves
4.5 and 4.4 times performance better than the SuperMicro server, respectively. NVIDIA Jetson TK1
achieves 14.4 times performance better than SuperMicro server for the power consumption. However,
the execution time by NVIDIA Jetson TK1 is 3.3 times larger than that by the SuperMicro server. S. Fu
et al. (Fu et al., 2015) do the comparison of performance, power efficiency, and cost efficiency among
desktop Intel 17-3770 multi-core CPU, desktop NVIDIA GTX 690 GPU card and NVIDIA Jetson TK1.
The results proved that the power efficiency and cost efficiency by NVIDIA Jetson TK1 are both better
than those by desktop Intel 17-3770 CPU and desktop NVIDIA GTX 690 GPU card, respectively; the
performance by NVIDIA Jetson TK1 is close to that by desktop Intel 17-3770 multi-core CPU, and the
desktop NVIDIA GTX 690 GPU has the best performance. From above results, NVIDIA Jetson TK1 is a
comparable embedded and mobile board by comparing with other embedded boards and desktop CPUs;
moreover, NVIDIA Jetson TK1 has the low cost and low power consumption advantages by comparing
with other desktop GPU cards. Hence, it will become a new research direction to study NVIDIA Jetson
TK1 in the high performance computing community fields.
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