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Programming Language Effects of
Energy Consumption on Battery-Powered Systems

TETSUO YOKOYAMAT!

The trial of finding the programming language effects of energy consumption
on a battery-powered system is presented. By means of a digital power meter,
we measured the energy consumption of an information device on which dif-
ferent applications implemented in various programming languages run. While
the power consumption fluctuated substantially when an interpretive language
run on the device, the average power consumption of an interpretive language
was not much different from that of a compiler language. The experimental
results showed that the effects of what programming languages to use were
limited; The change of the power consumption was up to approximately 20 %.
To the best of our knowledge the report on power/energy consumption of each
programming language implementation has been limited and the result data is
useful for studying the theoretical model of energy consumption and exploring
energy efficient algorithms and programming.
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Table 1 Benchmark.

Benchmark Description

chameneos-redux Symmetrical thread rendezvous requests

binary-trees Allocate and deallocate many many binary trees
fannkuch-redux Indexed-access to tiny integer-sequence
spectral-norm Eigenvalue using the power method
n-body Double-precision N-body simulation
Match DNA 8-mers and substitute nucleotides for IUB codes

Switch from thread to thread passing one token

regex-dna
thread-ring
mandelbrot Generate Mandelbrot set portable bitmap file

reverse-complement Read DNA sequences - write their reverse-complement

fasta Generate and write random DNA sequences

0 2 Nokia N900 0O O.
Table 2 Specification of Nokia N900.

Processor ARM Cortex-A8 600 MHz
Clock frequency | {600,500,250}

Memory 256 MB RAM, 32 GB storage
WLAN Wi-Fi 802.11 b/g
oS Maemo 5
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*1 http://shootout.alioth.debian.org/
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Fig.1 Experimental setup.
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Fig.2 Power consumption of fasta implemented in Java.
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Fig.3 Power consumption of copying arrays in Ruby and C.
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Fig.4 Power comsumption of Java applications.
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Fig.5 Power comsumption of applications.
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