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SSD properties 

ÅShock resistance 

ÅEnergy conservation 

ÅRandom-access performance 

ÅErase before write 

ÅLimited number of erase of each block 
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Wear Leveling 

ÅTry to balance the erase distribution 
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Wear Leveling 

ÅThree major challenge 

üaƻƴƛǘƻǊƛƴƎ ŜƴǘƛǊŜ ŦƭŀǎƘΩǎ ǿŜŀǊ 

üAlgorithm tuning 

üHigh implementation complexity 
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Related Work 

Å1) Lazy Wear Leveling 

ïLi-Pin Chang, LCTES1, April 2011 

Å2) Static WL by proactively moving static data 

ïYuan-Hao Chang, IEEE transaction, Jan 2010 

 

 

 
1 Languages, Compilers, and Tools for Embedded Systems 
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Lazy Wear Leveling 
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Lazy wear leveling Properties 

ÅStore wear info in flash, not in RAM 

ÅSelect a good threshold for good balance 
between overhead and evenness 

ÅUtilize address mapping info available in the 
sector translating table 

ÅAdaptive self tuning! 
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Lazy Wear Leveling 
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Lazy wear leveling 
ÅElder block erase recency becomes high, the Lazy 

WL Re-locate logical blocks with low update recency 
blocks! 
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Types of Wear Leveling 

ÅDynamic 

Vachieves wear leveling by recycling blocks of 
dynamic data areas 

Vredirecting new writes to different physical 
blocks 

ÅStatic 

Vmove static or infrequently updated data to 
other locations 
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Dynamic Vs Static 
ÅDynamic wear leveling alone cannot guarantee that 

all data blocks are participating in wear-leveling 
process. 
(Just move hot and free blocks) 

ÅWith the use of SWL, write endurance of the flash is 
increased more than dynamic. 

 

12 



Flash Expected Lifetime 

ÅTry to compare expected lifetime of NWL1 
and SWL2 and DWL3 

1 Non Wear Leveling 
2 Static Wear Leveling 

3 Dynamic Wear Leveling 
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Flash Expected Lifetime 

 

 

DWL disadvantages: 
üRuntime overhead 

üRAM space required  

 

SWL disadvantages: 
üBoth of above 

üMoving static data overhead 
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SWL algorithm properties 

ÅAddress Translation Time 

 

ÅSpace Utilization 

 

ÅMain memory Requirements 
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Moving static data proactively 

ÅBlock erasing table 

üRemember each block has been erased in a 
predetermined time frame 

ÅSW leveler 

üUpdate BET when Garbage Collecting (GC) runs 
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Typical System Architecture 
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Block Erase Table 

 

 

 

 

 

 
 

The mapping mechanism between flags and blocks.  

(a) One-to one mode. (b) One-to-many mode. 
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SWL Experimental Results 

 

 

The ratio of average block 
erases. (a) FTL. (b) NFTL. (c) BL. 

BAN = Ban and IŀǎōŀǊƻƴΩǎ algorithm 
T = Threshold for Garbage Collecting 
BL = Block Level  
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Regional Wear Leveling 

ÅLǘΩǎ ǘƛƳŜ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ōƻǳƴŘŀǊƛŜǎΗ 

ÅNo need to save history of erasures 

ÅDynamically change the GC threshold 
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Regional Wear Leveling 

21 



QUESTIONS? ANY IDEA?  
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