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Abstract In this paper, we propose a NAND flash
write throttling technique in memory reclamation. This
technique controls the write traffic on NAND flash
memory considering the expected NAND flash memory
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lifetime. During the memory reclamation in operating
systems, many write requests to the storage are gene-
rated - dirty page writeback and swap out. Our technique
monitors the write traffic and controls the threshold
values for dirty page writeback, swap or process Kkill.
Experiments show that the proposed algorithm reduces
the write traffic by 43% without increasing the read
traffic significantly.

Keywords: swap, writeback, NAND flash memory,

write throttling
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(Algorithm 1: Write Throttling in Memory Reclamation)

L Weea(t) < Z2EZHE 849 27] ol 85 5
2: Wiarged®) <= BA7MA 227] 7453 HolE 5 ¢

3: MMC_WRITE_PER_MINUTE < £ % 38% eMMC 7] 9

20:

30:

if(current_time — confirmed_time) > 0) {
Wearge(t) +=

MMC_WRITE_PER_MINUTE * elapsed time;

gettimeofday(confirmed_time);

H(Whrea(t) > Wiarger()) {
write_throttle < true;
throttle_loop = 0;
Yelse{
write_throttle < false;
3
if(write_throttle && current_is_kswapd()) {
scanning_ratio = throttle_swappiness;
¥
if(write_throttle is true and throttle_loop < 6
and current_is_kswapd() is true
and Iru == LRU_INACTIVE_ANON) {
skip swap;
Telse{
swap;
}
if(throttle_loop > 1) {
call Low Memory Killer;

if((total_scanned > SWAP_MAX_CLUSTER * 2)
and (total_scanned > sc.nr_reclaimed * 1.5)
and (throttle_loop > 64)){

write page enabled < true;

¥

throttle_loop ++;
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Table 1 Comparison on Amount of Memory Reclamation

(MB) No Swap Swap Throttling
Clean Eviction 195.68 146.28 168.02
Low Memory Killer 880.73 344.93 568.78
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