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Abstract Due to recent technology advancement in NAND flash memory, SSDs (Solid-State Disks) are replacing the existing HDDs
(Hard Disk Drives) in computer systems. However, SSDs have different performance characteristics from HDDs. For example, SSD has
higher random I/O performance due to NAND flash memory chips used as underlying storage media, and the performance of an SSD is
highly dependent on its SSD controller firmware whereas the performance of an HDD is not due to the underlying mechanical
components in the HDD. In order to optimally configure OS policies in buffer cache and prefetching for SSDs, we need to know their
performance characteristics. In this paper, we propose a black-box approach to retrieve an important parameter of an SSD called SSD
management block. We have shown that our proposed approach is useful to analyze the performance characteristics of commercially
available SSD products.
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NAND flash memory type SLC SLC MLC

Memory buffer size 32 MB 16 MB 16 MB

Physical page size 4KB 2KB 4KB

Number of channels 4 4 10

MNumber of flash memory chips 8 16 20
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input : write request size, shift_size, C'hunkn um chunks
output: SSD management block size
begin
// Obtain Tmae. Tavg. Tmin
Trmae — 0: Tavg — 0: Trman — 00 Tsum — 0: Tyorar — 0:
MinPB — 0 MaxPB — I;
for i — 0; § < Shunketize, iy g
for k — 0; k << Chunknym; £+ do
Tsum — Tsum + Tmon(i, k):
/M'men (i, k) is response time of a write request
/fat i x shift_size position in k-th chunk
end

Ti — m # Toum: Tiotal — Trotar + 15
if T < Tinin the
| min *— L4
else if T; > Typao then
| Tmaz — T3
end

end
shiftsize .
Tavg — Thunksize Tiotal:
/Detect the size of SSD management block

(.o chunksize
for i 0;i< hifisize’ i++da

for k — 0; k << Chunknym; £++ do
| Tsum — Tsum + Tmon(i, k):

end
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if Trmaz — Tavg > Tavg — Trmin and Ty > § % (Tavg + Tmax) then
| MaxPB — MaxPB Ui
else if Trmaz — Tavg < Tavg — Timin and Ty < 4 % (Tavg + Tmin) then
| MinPB — MinPB U 1;
end
end
if MinPB = () then
$5D management block size — shift_size % ged (7 x € MinPB):
else
| SSD management block size +— shift_size % ged (7 x € MaxPB);
end
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