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HAMM (Hybrid Address Mapping Method) for Increasing Logical Address
Mapping Performance on Flash Translation Layer of SSD

Jiwon Lee" - Hongchan Roh™ - Sanghyun Park™

ABSTRACT

Flash memory based SSDs are currently being considered as a promising candidate for replacing hard disks due to several superior
features such as shorter access time, lower power consumption and better shock resistance. However, SSDs have different characteristics
from hard disk such as difference of unit and time for read, write and erase operation and impossibility for over-writing. Because of these
reasons, SSDs have disadvantages on hard disk based systems, so FTL(Flash Translation Layer) is designed to increase SSDs’ efficiency.
In this paper, we propose an advanced logical address mapping method for increasing SSDs’ performance, which is named HAMM(Hybrid
Address Mapping Method). HAMM addresses drawbacks of previous block-mapping method and super-block-mapping method and takes
advantages of them. We experimented our method on our own SSDs simulator. In the experiments, we confirmed that HAMM uses
storage area more efficiently than super-block-mapping method, given the same buffer size. In addition, HAMM used smaller memory than
block-mapping method to construct mapping table, demonstrating almost same performance.

Keywords : Solid State Disks, Flash Translation Layer, Logical Address Mapping
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[¢12]F 1] HAMM SZF IHY

1 © Msb : # of data that max-super-block has
2 ¢ MAXsb
block can have

: # of the maximum data that a super

3 : a : The threshold representing a unit of flush

4 HAMMO)

5 IF buffer is full THEN

6 FLUSHO

7 Save data requested for write operations into
buffer

8 IF there is any change in max-super-block or
max-block THEN

9 : Recalculate new max-super—block, max-block

10 : FLUSH()
11: IF Msb >= MAXsb * a THEN

12 : SUPERBLOCK_FLUSH()
13: ELSE
14 : BLOCK_FLUSH()

15 1 SUPERBLOCK_FLUSH()

16 : Flush data of max-super-block from buffer into
flash—disk

17 : IF Flushed data previously have been saved by
using block-mapping method THEN

18 : Eliminate mapping pointers for block-mapping

19 : Save flushed data by super-block-mapping

20 : BLOCK_FLUSH()

21 Flush data of max-block from buffer into
flash-disk
22 . IF Flushed data previously have been saved by

using super-block-mapping method THEN
23 ¢ Maintain existing mapping pointer for
super-block-mapping

24 Append a new pointer for block-mapping

25 Save flushed data by block-mapping

26: ELSE

27 : IF it is possible for the flushed data to be

transformed to super—block-mapping with data which
have been saved by using block-mapping-method on
same physical super block THEN
28 Eliminate mapping pointers for
block-mapping

29 : Append a new pointer for
super—block-mapping

30 : Save flushed data by super-block—-mapping

31: ELSE

32 Save flushed data by block-mapping
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