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Abstract  Mobile devices such as smartphones and tablets have already become the primary
consumer computing devices and still have rapid growth speed. The diverse requirements of
mobile applications, coupled with the performance and power limitations of mobile platforms, has
led to a growing need to understand their architectural behaviors, which are quite useful to
provide architectural hints for the design of mobile platforms and guide applications’ optimiza-
tion. In this paper, we select several popular applications with diverse categories that executed on
Android OS. Their micro-architectural dependent characteristics are deeply analyzed on mainstream
mobile devices. Experimental results show that, most mobile applications suffer from high miss
rate for instruction cache and instruction TLB, and high branch misprediction. Based on these
architectural characteristics, we extract several typical applications with representative behaviors,
and propose a mobile benchmark suite Moby for architectural researches. Moby contains diverse
popular applications, including a web browser, an email client, music and video players, docu-
ment processing applications and a map program. Moreover, we also study the micro-architectural
independent behaviors for Moby applications, such as instruction features, working set size and

instruction execution flow.
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Background
Mobile devices have already become the primary

consumer computing devices with rapid growth. Thousands
of diverse mobile applications are developed and widely used.
Mobile applications always seek for high performance, but
mobile platforms should consider both performance and power
efficiency, especially for battery-driven devices. Due to the
existence of mismatching between diverse mobile applications
and various mobile platforms, there are requirements to study
the architectural characteristics of mobile applications, in
order to optimize the architectures of mobile platforms.

In recent two or three years, several researches were
done on studying the architectural behaviors of mobile appli-
cations. However, most of them only focus on a small part of
mobile applications such as web browser, video player, and
game.

In this paper, we study 34 mobile applications from 13

different categories. which are carefully selected from the
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commonly used Google Play application store. These applica-
tions almost cover all popular types’ mobile applications and
have high representative. Their micro-architectural dependent
features are measured and analyzed on a mainstream ARM-
based development platform. Moreover, based on above
features, we pick out 10 applications and propose a mobile
benchmark suite Moby. Moby has already been ported to full
system architectural simulator Gem5 and used to optimize the
micro-architectures of ARM-based mobile platforms.
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