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Understanding IO patterns of SSDs

Da Zhou
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‘ Outline

Random/Sequential read/Write
Address offset

Delay

Relay

Burst

Delay + Burst

Semi Access

= Conclusion

2/22



Experiment Setup

(4pex Series

SSD:
Access granularity: 512 bytes
Testtool: IOMeter
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Random Write
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Hints

= Random write performance is low for most of
SSDs

= New high-end SSD has high random write
performance

= Random write is slower than sequential write.
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Random write VS Random write Align
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PQl, OCZ: directly written into flash memory chip
Intel: group written because of cache. Align leads to flush directly.
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Replay
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Write-Read
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‘ Burst 5
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PQl, OCZ : Data are written into flash memory directly. While burst will improve

the efficiency of Cache.

Intel, HDD: The capacity of cache is larger. More data are cached in RAM.
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Burst and Delay
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Random write alignment
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Intel: Data in the same 4kb area are flushed in the same time. When data do not locate in
the same 4kb area, they will be flushed independently.
PQl, OCZ: data are flushed into SSD directly.

15/22

Sequential write alignment
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SSD: More erase operations will be triggered.
HDD: Sequential write =» random write
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Random read alignment
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Sequential read alignment
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PQl,0CzZ: ???
Intel: Prefetchis not utilized. Suppose the size is 4 KB, the remain data is needed.
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Random Write VS Sequential Write VS Semi-

Random write
BRW mSW mWRS50%
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Intel: RW, SW: Cache; Read RS 50%: Data which is cached by RW is flushed by SW

quickly. The reason maybe is the sequential write need a lot of cache. Or sequential
write has higher priority than random write to use cache.
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Random Read VS Sequential Read VS Semi-
random Read
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Intel: RR, SR: Prefetch; Read RS 50%: Data which is prefetched by RR is evicted by
SR quickly. SR need more cache or high priority to use cache.
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99% random Read, 1% random write
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por  Write affects read
RW 190. 2775 1 Write = 3360/190 reads= 18 reads
RR 3360. 399 Ideal Read: 100/118= 84%
R 1% W Random 2441. 968 Real Read: 2441/3360= 72%
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99% random Read, 1% random write
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) Problem is more obvious

1 Write = 11754/4954 reads= 2.4 reads
Ideal Read: 100/112.4=97%

Inte
4954. 68
11753. 65

R 1% W Random 8200. 149 Real Read: 8200/11754= 69%
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