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User Experience Assisted Energy-Efficient Software Design for
Mobile Devices on the big. LITTLE Core Architecture

Sung-Hwa Lim"’

“f Department of Multimedia, Namseoul University

ABSTRACT

In Smart mobile devices embedding big. LITTLE architectures, the conventional multi-core assignment scheme for

user applications may incur wasteful energy consumption and long response time. In this paper, we propose a user

experience assisted energy-efficient multicore assignment scheme. Our simulation results show that the proposed

scheme achieves at 40% less energy consumption and at 20% less response time comparing to the legacy scheme.

Key Words : Energy Efficiency, Smart Mobile Devices, GUI, Event Handling, Response Time
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Fig. 1. Android Platform SW Stacks [9].
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Fig. 2. Threads of GUI processing in an Application.
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- widget/i] : i-the widget of the application activity

- nunyigeer: the number of widgets in the application AlRE 71H 9] 52 AFsH] A3l Aol S F4l

- num_Proc[i]: the number of event handling procedures of | AJSH7IE 3}tk AA 7o dgt BALES 95t ot

widget/i] w0 A2 7S Shth P Ad wEHEES 7]

- widget[i].usage: usage value of widget/i] = B o7 p31e] MA he Azt

- widget(i] proc[k]: k-th event handling procedure of widget/i] = ¥ 97 2319 4% 94 o1 H5 Lo

: o « AlEdolA tid AntE Habd TS 479 big 2
- LITTLE/big core first policy: assign the target thread to
ole} 47}e] LITTLE oj2 14 Hck

LITTLEbig core firstly. If all of LITTLE/big cores are
unavailable, then assign it to any available core.

- USAGE_THRSHOLD : pre-defined minimum usage value for
a frequently used widget

On the activity of the application is Created,
1FOR (120, i< NUMvidger, ‘H'l)

2 IF (widget/i].usage <USAGE THRSHOLD)

3 assign widget/i] to a core with the LITTLE core first
policy

4  ELSE

5 assign widget/i] to a core with the ig core first policy

6  ENDIF

7END

On a user event for widget[i] is occurred
8 IF (widget[i].usage >USAGE_THRESH)
9 FOR (k=0; k<num_Procfi]; ++k)

10 assign widgetfi] proc/k] to a core with the big core first
policy

11  END

12ELSE

13 FOR (k=0; k<num_Proclif; ++k)

14 assign widget/i].proc[k] to a core with the LITTLE core
Jfirst policy

15 END

16 ENDIF

Fig. 4. Proposed Algorithm.
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