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Adaptive Replacement Cache Mechanism for Fault Tolerance in Cloud Storage
WU Qiuping' LIU Bo' LIN Wei-wei®
(College of Computer, South China Normal University, Guangzhou 510631,China)!
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Abstract Hadoop adopts replicas as the default data fault tolerance, while this fault tolerance mechanism occupies
much storage space and has a low storage efficiency, To solve this problem, this paper proposed an adaptive replacement
cache mechanism for fault tolerance in cloud storage, based on analyzing the cache replacement algorithm ARC., When
users access the file system, ARCMFF statisties files” access frequency by maintaining a LRU queue and a LFU queue,
and then adds those files highly accessed to the cache for better system performance. In ARCMFF ., the majority of files
are stored by erasure code,while only few files in the cache are stored by replica. The erasure code is highly encoded and
has a higher storage efficiency.resulting that the distributed file system can save amount of storage space. According to

series of experiments,we approved that the distributed file systems with ARCMFF can save file storage space greatly,

improve storage efficiency and achieve higher reading and writing performance,
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For every t==1 and any f, ,one and only one of the following four cases
must occur.
Case I:f, isin T} or T,. A cache hit has occurred

Move f, toa MRU paosition in T, ( f, is already in the CA)

Case I1.f, is in B;. A cache miss has occurred
ADAPTATION: | Update p=min!{p+3d;.ct:where
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Case III:f, is in By. A cache miss has occurred
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otherwise

Jl i
2= 1 :E; : + otherwise
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Case IV f, isnotin T, UB, U T, U B:. A cache miss has occurred
Case A.L, =T, UB, has exactly ¢ pages.
H(| T, | <)
Delete LRU page in B,. REPLACE({,.p).
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Here B, is empty, Delete LRU page in T, (also re-
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endif
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