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Abstract: Request load balancing is the core issue in distributed file system metadata management. To maximize the throughput of the
metadata service, an adaptive request load balancing framework is critical. This paper presents a distributed cache framework above the
distributed metadata management schemes to manage hotspots rather than managing all metadata to achieve request load balancing.
Compared with the existing distributed metadata load balancing framework, it has a higher degree of flexibility of the two-tier load
balancing structure, and is stronger on the perception of the overall load. It also avoids hot spots redistribution and namespace structure
destruction caused by metadata migration. Compared with data, metadata has its own distinct characteristics, such as small size and large
quantity. The cost of non-use metadata prefetching is much less than data prefetching. Based on this study, a time period-based

prefetching strategy and a perfecting-based adaptive replacement cache algorithm are devised to improve the performance of the
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distributed caching layer to adapt constantly changing workloads. Finally, the presented approach is evaluated with a Hadoop distributed
file system cluster.

Key words: metadata server; distributed file system; load balancing; caching; prefetching
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Table 1 Symbols used in the approach
R 1 AP AR S8R

Symbol Meaning
n The number of MDSs
m The number of load skews in T

pi Request number of ith MDS in
P; A random variable for the event that p; is a winner
S Load skews distribution

T A time smoothing window

t A load skew adjustmenting period, equal nxt
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Fig.7 Metadata read and write operation path
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Table 2 Implementation details of the testbed
w2 LI IAEIRCE O

Item Configuration
Hardware  Intel i7-2600 3.4GHz (4-cpu), RAM 16GB, HDD 2TB
oS Ubuntu-11.04 x86 64
JDK Hotspot 64-Bit Server VM (build 1.6.0 27-b07)
Hadoop Version-0.23.3, similar with hadoop2.0.0
Test client NNbench
Monitor Ganglia

Network 1000Mbps Ethernet, Catalyst-3750 10GigE switches

Table 3 Details of nnbench work loads
Fz3 LA

Item Workload-1 ~ Workload-2
Operation type create write open read
Request distribution uniform hotspot
Job count 1 10
Task count/job 10 10
Thread count 10x100 10x10x100
Smoothing Window (min) 15 15
File count (*1000) 1000 10
Block size (bytes) 1 1
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Fig.12 Compare performance of different cache algorithm
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