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Abstract

Nowadays, large size flash memory drives with more than a couple of hundreds of gigabytes are

common. This paper presents an efficient cache management scheme of flash translation layer, called

TPC-FTL, for large size flash memory drives. Since flash drives of large size usually contain large

size RAM, we can enhance the performance of page mapping cache by using more RAM for the

cache. But if the size exceeds a threshold, the existing schemes are impractical for real devices,

because the time for cache manipulation becomes too long. TPC-FTL manages the cache

in

translation page unit, not in logical page number unit used in existing schemes. Since a translation

page covers a large number of logical page numbers (for example, 512 for 2KB size page), the

number of cache elements can be reduced up to a practical level. A performance evaluation shows

that average response time, an important performance measure, is better than existing schemes via

the effect of utilizing spacial locality in addition to temporal locality.
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Algorithm 1. Page Mapping Algorithm of TPC-FTL

on Read Request of LPNk:
if the requested LPNk is found on TPC
select the TPC slot
else
load the TP covering LPNk to a victim slot
of TPC
determine PPNk corresponding to the LPNk
update access time of the slot
return PPNk

on Write Request of LPNk:
if the requested LPNk is found on TPC
select the TPC slot
else
load the TP covering LPNk to a victim slot
of TPC
allocate a free flash page PPNk
update the corresponding LPNk entry
of the selected slot as PPNk
set the slot as dirty
update access time of the slot
return PPNk
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Algorithm 2. TP Loading Algorithm Based on LRU

load the TP covering LPNk to a victim slot of TPC:
if (there are empty slots)
select any empty slot as victim
else
if (there are clean slots)
select the oldest clean slot as victim
else
select the oldest dirty slot as victim
save the TP of the victim
to a free flash page P
update the corresponding TD entry as P
load the TP covering LPNk to the victim slot
set the slot as clean
return the victim slot index

2. Additional Performance Enhancements
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Table 1. Characteristics of Traces

Write Request Averag'e

Trace . Inter—arrival
Ratio .
Time

Financial 1 76.8% 8.2ms
Financial 2 17.7% 11.1ms
WebSearch 1 0.02% 3.0ms
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