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Abstract We propose energy-efficient scheduling considering real-time constraints and energy
efficiency in smart mobile with heterogeneous multi-core structure. Recently, high—performance
applications such as VR, AR, and 3D game require real-time and high-level processings. The
big LITTLE architecture is applied to smart mobiles devices for high performance and high
energy efficiency. However, there is a problem that the energy saving effect is reduced because
LITTLE cores are not properly utilized. This paper proposes a heterogeneous multi-core
assignment technique that improves real-time performance and high energy efficiency with
big. LITTLE architecture. Our proposed method optimizes the energy consumption and the
execution time by predicting the actual task execution time using SVM (Support Vector
Machine). Experiments on an off-the-shelf smartphone show that the proposed method reduces
energy consumption while ensuring the similar execution time to legacy schemes.
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Fig. 2 An example of a task graph and its multicore

schedule for an application
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ALGORITHM 1. PROPOSED ALGORITHM

Date: Task graphs, Performance value of CPU core, Learning data

Result: Schedule sequence S

1 Learning Initialization
2 Data Extraction and normalization
3 Creating k clusters denoted Dy, D,, D3, D,
4 For all learning a SVM model from D, do
5 Function Initialization
6 For n to range (T, »):
7 Score,y = EE((G;;) X SVM, x y+ maf( Scorey,,
8 Function Optimization
9 For n to range (T}, »):
10 If 1 + Scaren:',:, -Scorenm > v
nM

11 T,m ¢ LITTLE core
12 Elif 14 XMoo >

n,M
13 Tum ¢ LITTLE core
14 Update S
15  Function Efficiency
16 BM = maxScore,y
17 For n to range (T, 1, 0, —1):
18 T,m ¢« LITTLE core
19 IF Score, y > BM:
20 T, « bigcore
21 Break
22 Break
23 Update S

Fig. 3 Proposed algorithm
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