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Abstract

Flash memory has been increasingly used in handheld devices not only for data storage, but also
for code storage. Because NAND flash memory only provides sequential access feature, a traditionally
accepted solution to execute the program from NAND flash memory is shadowing. But, shadowing has
significant drawbacks: increasing a booting time of the system and consuming severe DRAM space.
Demand paging has obtained significant attention for program execution from NAND flash memory.
But, one of the issues is that there has been no effort to bound demand paging cost in flash memory
and to analyze the worst case performance of demand paging. For the worst case timing analysis of
programs running from NAND flash memory, the worst case demand paging costs should be estimated.
In this paper, we propose two different WCRT analysis methods considering demand paging costs.
DP-Pessimistic and DP-Accurate, depending on the accuracy and the complexity of analysis. Also, we
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compare the accuracy between DP-Pessimistic and DP-Accurate by using the simulation.

» Keyword : o} 2S¢} AlZF 24(Worst Case Response Time Analysis),

WCRT #M(WCRT

analysis), 7 Ho[=(Demand Paging), ZaiA HiZe|(Flash Memory)
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Fig.6 WCRT analysis analyzer
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Table 2. Task set parameters

Task # of
set T paths Cis Py
5 1 1 {45)
15 1 2 {46}
4 {1, 2}
3 {8, 9}
! 60 5 5 {15, 16}
4 {24, 25, 26, 27, 28, 29}
5 {33, 34, 38, 39}
240 1 60 {47}
5 1 1 {45}
15 1 2 {46}
2 4 {1, 2}
60 5 3 8 9
5 {15, 16}

. {24, 25, 26, 27, 28, 29,
30, 31}
5 {38, 39}
240 1 60 {47}
5 1 1 {45}
15 1 2 {46}
4 Q, 2}
3 {8, 9}
3 6 S 5 {15, 16}
. {24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34}
5 (38, 39}
240 1 60 {47}
5 1 1 {45}
15 1 2 {46}
4 {1, 2, 3}
3 {8, 9, 10}
4 60 5 5 {15, 16}
4 {24, 25, 26, 27}
5 {38, 39, 40}
240 1 60 {47}

(£ 3)2 & g3 Aol oI WCRT ¥4 2xE &2
oAEtt (F 3)o0AM AP Ak 99E msoltt Z gl
2 ol 8] DP-Pessimistic, DP-Accurate 283 s
hadowing ¥doMel WCRT <12 gtel ueh} glem,
DP-Pessimisticell ®3 DP-Accurate?] A3l Az
7t H1&R FAE0] oot WA gla3 ] 49 A$ Dp-
Accurate® DP-Pessimisticell &3+ ot 45 A7) H|
S RoF vehged ol Hada AF 44 Hie g
Bj23 7t9] demand paging ®l&e] Bl538l7] wjEold},
g elx3 J3 29 39 A9 DP-Accurate®} DP-Pess
imistic ko] Rpol7} wi¢ & Aoz JePded, o= &
2 "2z Aol o A3y H 2o vl demand paging
cost7} =l & A3 ARE ¥ wRolr} o] 4
2= DP-Pessimisticel DP-Accurated] 18] A=A
B HY $H AN 25T £ IS BYFRd o 2
% DP-Pessimistic ¥4 712 823 Jgo| 24ZF 7}
TS A BN £ 1540 gt dE
Y, DP-Accurate AME RZE B3 F§ o] Hzalole
HEA7)e Aoz vehd v, DP-Pessimisticol e ©)
23 AR 1, 2, 30] dEalE BFAFA Bihke Ao
21355 =

il

¢

-

¢

»



122 @E HFHBEREE w3E6(2006. 12)

B 3. 3o 88 AR EN Aot
Table. 3 WCRT analysis results

Task DP-Accurate DP-Pessimistic OP-Accurate / shadowing deadiine
set DP-Pessimistic
1 235 280 83.9%
2 235 338 69.5%
3 240 418 57.4% 106 240
4 233 235 99.1%
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