The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 15, No. 6, pp.129—-134, Dec. 31, 2015. pISSN 2289—-0238, elSSN 2289-0246

http://dx.doi.org/10.7236/JIIBC.2015.15.6.129
JIIBC 2015-6-18

1314 2] Fzx §A< 88l LutEE WA
#+2] 71y

Buffer Cache Management of Smartphones Exploiting
Write-Only-Once Characteristics
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Abstract This paper analyzes file access characteristics of smartphone apps and finds that a large portion of file
writes are performed only once. Based on this observation, we present a new buffer cache management scheme that
considers this characteristics. Buffer cache improves storage performance by maintaining hot file data in memory
thereby servicing subsequent requests without storage accesses. However, it should flush modified data to storage in
order to resist system crashes. The proposed scheme evicts cache data that has been written only once upon
flushes, thus improving cache space utilization. Simulation experiments show that the proposed scheme improves
cache hit ratio by 5-33% and power consumption by 27-92%.
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Fig. 1. File read/write ratio for smartphone apps. Fig. 2. Ratio of blocks written only once.
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Fig. 4. 1/0 situations on proposed buffer cache.
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Table 1. Access time and power consumption.

v A ik A AIRE HEICIIE R E-E
read 50(ns) 0.1(nJ/bit)
DRAM | write 50(ns) 0.1(nJ/hit)
refresh - 1(W/GB)
=) read 284.2(ns/4KB) 9.5(uJ/4KB)
WEL | write | 1833(us/4KB) 761(uJ/4KB)
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Table 2. Characteristics of traces used in
experiments.

ool | e | e
Browser 26,221 1:3.38
Facebook 25,962 1:2.15
Farmstory 34,360 1:4.17
No5 155,299 1:1.93
Navermap 407,857 1:18.03
Tictoc 31,906 1:5.87
Worldwar 12,320 1:44.15
Mix1 628,739 1:6.05
Mix2 438410 1:1.23
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