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Abstract  With the growing demand for high-performance mobile browsers and the increasing
complexity of websites, the Web browsing consumes more and more energy to satisfy such
requirements. The system default governor DVFS (Dynamic voltage and frequency scaling)
technology performs well in homogeneous multi-core platform while it cannot make full use of
low-power cores in heterogeneous architecture. For example, in order to provide a good user
experience, the DVFS prefers to schedule the task on the high-performance cores (big core) with
high frequency and takes extra time on activity state which causes much energy waste. Although
the Linux HMP (Heterogeneous Multi-processing) scheduler is designed for the heterogeneous
architecture, it cannot capture the characteristics of different workloads. The HMP performs
better than DVFS on energy efficiency, but it still cannot take advantage of heterogeneous
architecture therefore, leaving a huge space to optimize. In response to these problems, this

paper proposes a predictive model for CPU configurations based on Support Vector Machine to
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optimize Web browsing on heterogeneous mobile platform. Firstly, it characterizes the web-page
workload by conducting the feature selection of the structures (HTML) and styles (CSS) of top
500 popular websites’ land-page. Then it schedules the rendering process on the big or little core
with different clock frequencies. After that it records the best performing configuration for three
different optimization goals (load-time, energy consumption and energy delay product-EDP).
Finally, it builds up the predictive models off line by using the SVM (Support Vector Machine)
to find the correlations between the selected features and the best configurations of different
metrics. Meanwhile, it implements the predictive model as a web browser extension to schedule
the rendering engine which is designed to run on the predicted core at specified frequency by
analyzing features of web-page. The results show that the SVM-based models make significant

improvement on load time, energy consumption and EDP as compared to the state-of-the-art
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linear regression predictive model.
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Background

Modern mobile browsers can access all websites instantly on
a range of devices. so that many mobile users prefer to
choose browser to go shopping. get information and so on.
Nowadays, Web browsing is an activity that billions of
mobile users perform on a daily basis.

On the one hand. the high-quality wireless communication
technology and high-performance CPU provide a good user
experience and a good platform for the development of mobile
browsers. On the other hand. the increasing traffic load and
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undoubtedly increasing the burden of mobile battery as well
as hindering the development of the mobile network service
market.

Because of the huge markets share of mobile network,
the mobile browsers’ design and optimization are popular
research topics in academic and industry area. At present,
the current mobile web browsers rely on the operating system
to exploit the underlying architecture, which has no knowledge
of the individual web workload and often leads to poor energy

efficiency.
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This paper describes how to render a webpage and the

infrastructure of a modern mobile browser: Chromium.

Firstly, we characterize the webpage workload by the
webpages’ structure ( HTML ) and the style information
(CSS). Secondly, we schedule the renderer on the big or
little core with different frequency and record the best
loadtime, energy consumption and EDP. Finally, we use the
Support Vector Machine to find the correlation between the
features and best configuration for different metrics. To
recap, we develop a machine learning based approach on the
heterogeneous multi-process platform to predict which core
with what frequency to run the render process, which is
based on different user requirements (load time, energy
consumption and EDP value). So we can optimize the web
browsing and improve user experience by different personalized

optimized models.

We compare two adaptive scheduling approaches (WS

and SVM model) over the system default strategy Linux
HMP on a big. LITTLE ARM system. Our preliminary
experience with the model is encouraging. The proposed
SVM models perform better than WS for different metrics. It
achieves over 45% improvement over the Linux default policy
across three evaluation metrics: load time, energy consumption
and the energy delay product. It consistently outperforms a
state-of-the-art webpage-aware scheduling mechanism which
predicts the energy consumption and loadtime by linear
regression. In future work, we intend to explore further
refinement of prediction accuracy, and also to exploit the
network delay to perform optimization as well.

The work was supported by the National Science Foun-
dation Grant of China (Nos. 61373176, 61572401, 61672426
and 61701400) , and the Post-Doctoral Foundation of China
(No. 2017M613188).





