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Abstract

Recently, the /O performance of a single node is rapidly improving due to the advent of high-performance SSD. As a
result, the next-generation storage platform based on SSD has received a great deal of attention and such storage
platforms are increasingly adopted to commodity servers or data centers that look for the high-bandwidth computation and
I/O. However, building all SSD-based storage platform may not be cost-effective because the price per storage capacity is
very high as compared to that of HDD. In this paper. we propose a hybrid file management solution, called
HyPLVM(Hybrid Priority Logical Volume Manager), which combines the strength of SSD with the desirable aspects of
low-price, high-storage capacity HDD. HyPLVM prioritizes the files and directories to be accessed by users, in order to
determine the target storage device (SSD/HDD) in which files are allocated, while mitigating the cost of building storage
platforms.
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Table 1.

hyp_partition [partition number] [device name]
hyp_directory [attribute] [partition number]
[attribute] : path, size, limit, f§

HyPLVM A3 EZE oA
HyPLVM script examples.

hyp_partition 0 /dev/fioal

hyp_partition 1 /dev/sdal

hyp_partition 2 /dev/sdb /dev/sdc

hyp_directory “path:/mnt/part0, size:100%, limit:80%, fs:ext4” 0

hyp_directory “path:/mnt/partl_1, 51ze14OG l|m111120 fs:extd” 1
hyp_directory “path:/mnt/partl 2 size:ALL, limit:80%, fs:extd” 1
hyp_directory “path:/mnt/part2, size:ALL, fiextd” 2
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function lvmv_build - o —
command generate and push at command stack %ﬂ—]i]— HYPLVMOH": ﬁ}‘?—-_l #44 1—’41\_5": —(_F/ﬂ 7]— =
loop command stack is not empty? L o 21 N - o
pop command at command stack _g_q‘} J]’%] Tﬁ’f”ﬂ ﬂv/_\_Eg,]_ 1"‘1 7]. ?ﬁs}x] oro.
run build command
if success? o] ko] E o] S =)Ao
push command at undo stack 7H'/] "L} = ‘ﬂ————ﬂ' ME} HyPLVM‘— T7] "’—‘E E]
else
loop undo stack is not empty? Q 1} T;] —Lﬂ}

pop command at undo stack
run undo command
end loop
goto error
end if
end loop
return success
error: return failure
end function

v
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Table 3. Command hook script.
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LAST COMMAND=‘tail -1 /etc/lvmv/cmd_dump’
CURRENT_COMMAND="history 1°

if [ "SLAST_COMMAND" != "SCURRENT_COMMAND" ]
then

echo "$CURRENT_COMMAND" >> /etc/lvmv/emd_dump
fi
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Table 4. Performance measurement environment.

CPU AMD FX(tm)-8350 Eight-Core Processor

Samsung DDR 16 GB
Memory | (9B 9Rx8 PC3-12300U-11-13-Bl 2E)

Funsion 10 SLC ioDrive 80GB 1E

Disk Samsung SSD 850 Pro 256GB 1E
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OS Ubuntu 3.13.0-24-generic

GCC 482

Tools |LVM2 2.02.106(2)-git

postmark 1.51
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Table 5. File-repository partition configuration.

. directory . ..
device cotnt capacity | limit
» fusion io
partition—0 1 25GB | 1.0GB
SSD 1E
partition-1 |intel SSD 1E 1 35GB | 1.4GB
partition-2 |intel HDD 2E 1 6GB =
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Table 6. Total file numbers and sizes in postmark.

file size file count create capacity
4KB 1049242 4.00GB
8KB 524200 3.99GB
16KB 262060 3.99GB
32KB 130980 3.99GB
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256KB 15940 3.89GB
512KB 8220 4.01GB
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Fig. 8. File replacement measurement.

T 7_ .\L|-E|/\=|—O°| 7L _u|_o|37| t:H -”-F J_,_;(.” 7d—||_
Table 7. File replacement results on the partition—0.

4KB 8KB 16KB | 32KB
write time 23.1 1875 1472 9.39
previous 15400 17925 6505 1410
current 68 41 39 23

64KB | 128KB | 256KB | 512KB
write time 9.27 949 12.84 15.36
previous 555 295 160 130
current 20 20 19 19
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4KB 8KB 16KB 32KB
write time 23.1 1875 14.72 9.39
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current 91 65 52 28
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write time 9.27 9.49 12.84 15.36
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current 23 22 21 21
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