LOBI: A swap scheme
for flash memory storages
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Swap slot allocation/release

- Swap slot allocation

kernel stores swap—out pages in contiguous slots to
minimize disk seek time when accessing the swap area.

It always starts from the last allocated page slot unless one
of these conditions occurs:

» The end of the swap area is reached.

- SWAPFILE_CLUSTER (usually 256) free page slots were

allocated after the last restart from the beginning of the swap
area.

- Swap slot release
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Garbage collection [+
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Cost of garbage collection

« GC cost
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— RAM : 256MB

— Swap partition : 512MB (= 128 K slots)
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count %
swap-out 63,505 62.7
swap-in 37,916 37.3

total 101,421 100.0
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Trace-driven simulation

Linux swap scheme

LOBI

v Block-aligned 8 pages
v Block-aligned 16 pages
v Block-aligned 32 pages

Garbage collection algorithm

v Greedy (GR)

v Cost-Benefit (CB)

v Cost-Age-Time with Age (CATA) : victim blocks 1~4
v Cost Benefit with Age (CBA) : victim blocks 1~4
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Swap area size

1024 blocks (128MB) : 2 rotations with traces
1536 blocks

1792 blocks

2048 blocks (256MB) : 1 rotation
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Performance metric

v read count

erase count

erase copy count
wear-leveling degree
garbage collection cost
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« 2048 blocks
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- GC Cost comparison

Cost = read_count + copy_count*10 + erase_count*75

1024 blocks

300000 Linux swap (8) 260,000 ~ 330,000
250000

200000 LOBI (8) 128,000
150000
100000 LOBI (16) 133,000
50002 LOBI (32) 137,000
m linux_cost 16_cost m32 cost ®8 cost 9 Ot 2000/0 O| MY SEAL
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