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The energy efficiency of wireless systems is an impor-
tant issue. The goal of this research was to evaluate the
factors that affect software energy efficiency and identi-
fy techniques that can produce energy optimal soft-
ware. The following are some questions that this work
addressed:

• How much energy do various instructions con-
sume? 

• How much variation exists in energy consumption
across instructions? (i.e., is the amount of energy
consumed per instruction dependent on the func-
tionality of the particular instruction?)

• How can a program be more energy efficient with
the knowledge of instruction energy profiling? 

• What portion of total energy consumption is attrib-
uted to leakage currents?

Two state-of-the-art low-power processors were used
for evaluation: the Intel StrongARM SA-1100 and the
Intel XScale processor. A comprehensive profiling of the
energy consumption per instruction was performed for
the instruction set of the processors, while taking into
account the different modes of operation. The results of
this extensive profiling provided insightful information
into the power consumption of the two processors
under consideration. The results indicated that to a
first-order approximation, optimizing a program for
performance also optimizes energy. 

The leakage current and current consumed during idle
modes of the processors were evaluated and an analysis
of how the impact on the overall picture of energy con-
sumption was presented. Thus energy consumption
was explored for the two processors from both a
dynamic and static energy consumption perspective. 
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