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Abstract:  With the rapid development of the mobile Internet, users are increasingly accessing Web applications through mobile devices.
Browsers provide the runtime support for Web applications, such as computation and rendering. The browser cache supports Web
applications to obtain reusable resources directly from the local storage rather than downloading from the network. It not only improves
the application loading speed, but also reduces network traffic usage and battery power consumption, ensuring the experience of mobile
Web users. In recent years, attentions have been paid by both industry and academy on optimizing the browser cache performance of
mobile Web applications. However, most of the existing research work focuses on the overall performance of the browser cache from the
network level, and does not fully consider the impact of user access behaviors and application evolution on the performance of the browser
cache. To address the issue, this study designs a proactive measurement experiment, which simulates the user access behavior and obtains
the resources of the mobile Web applications. Experiment results reveal the huge gap between the ideal and actual performance of the

browser cache, and dig out three main root causes to the gap: Resource aliases, heuristic caching strategies, and conservative cache time
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configuration. Based on the findings, in order to improve the browser cache performance of mobile Web applications, this study also
proposes two optimization methods from the application layer and the platform layer, respectively, and implements the corresponding
prototype systems. Evaluation results show that the two proposed methods can save the network traffic by 8%~51% and 4%~58% on
average, respectively, and the system overhead is small.

Key words: mobile Web application; browser cache; performance measurement; performance optimization
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Table 1 Cacheablity ratio ¥ of aggregated resources and resource types

1 Web N AT AN 2 M G W] 22 47 39

24h 6h 0.5h

s (%) W (%) s (%) P (%) s (%) W (%)
Allry, 56.4 69.5 64.7 76.0 72.7 83.2
AllRandom 63.2 72.1 73.5 78.8 79.0 84.5
HTMLr,, 4.5 34.2 72 39.6 9.1 41.1
HTMLRandom 224 44.0 27.8 49.3 327 51.0
CSStop 74.6 86.9 79.5 86.9 82.4 89.4
CSSRandom 72.0 90.3 81.7 89.8 84.8 91.4
IStop 70.9 84.5 69.7 82.4 723 83.4
JSRandom 54.1 69.8 66.6 77.4 72.1 80.6
Imagero, 51.0 67.2 68.3 78.3 81.4 88.8
Imagerandom 74.0 76.0 83.7 82.8 914 89.7

142 ZZAFHSEbRERE

9T 53 Hit Web B IR AT S8 47 B IR AR 22 K b9 S Br vl DA AGRAF HH 3R B, 25 SC 6 Top 4181 Random 4H H ) A
Web i FH i+ B SZPRE A RO, K 2 A H T IE 24 /NEFL 6 /NEFL 0.5 /N BT U5 7] 18] B N Web B2 s A4 % IR0 4%
) B2 R T bR 2 A7 ZE DI L H, D FA Dy, 43 Fll 27 2R FH B2 /N A0 B RN HE B Web B SE PR AT 26

Table 2 Actual cache ratio @ of aggregated resources and resource types

2 Web M H]E AN M B 1 S PR G2 A7 K O

24h 6h 0.5h

s (%) @n (%) D5 (%) @0 (%) D5 (%) @, (%)
Allrg, 80.7 48.8 85.2 56.6 88.5 64.9
AllRandom 424 32.7 48.9 39.6 53.8 44.4
HTML,, 2.8 3.8 2.1 4.9 16.4 12.9
HTMLRandom 39.4 11.2 40.9 13.0 47.2 19.2
CSSrop 82.6 52.7 87.3 55.9 88.1 67.7
CSSrandom 44.6 235 55.2 423 57.9 45.7
ISop 74.9 37.8 76.9 44.5 83.7 52.4
JSRandom 51.6 29.4 63.2 38.9 69.2 48.8
Imagerop 84.5 55.7 90.8 63.3 93.0 70.6
Imagerandom 36.6 35.4 41.9 42.3 45.2 45.4

Random 2H Web 3 F [ SE B 28 /7 2 bk Top 2H 1 #8 B4, [A 1 Random 40 - 5 5 1R 4 Hh R F 22 47 A B R K /)
k& ,Top 2H N FH 7 BT A 45 5 15 U il [R) B F0 175 000 R R B I 80% ¥ mT 2% 47 9% Ik 5 Bm 1T LA A 2% 77 o 3K 1R, T
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Fig.2 The distribution of breakdown of negative miss
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Fig.3 The structure of the runtime container supporting the resource packages
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