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For a NAND booting based embedded system, an application program on the NAND

flash memory is downloaded to the RAM when the system is booted. In this case, the application
program exists in both the RAM and the NAND flash so the RAM usage is increased. In this
paper, we suggested the demand paging technique for the decreasing of the RAM usage for
0OS-less NAND booting based embedded systems. As a result of a benchmark test, 40~80% of
the code memory usage was reduced with below 5% of execution time delay.
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Fig. 1. Operation of a NAND bootloader
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oy =28 $oA4 | 94 | LINPACK |DHRYSTONE

EREES 6 3 14 6
oA A7] 1 KB 4 KB 1 KB 1 KB
ﬁf“BR‘;*M 75,528 | 743.936 | 26,844 34,348
TiXtBE)J] 71,392 | 84,632 | 26,580 23,820
R ] 65,248 | 51864 | 12,244 17.676
RAM F928 ] 91,39 61.28 46.06 74.21
T ; y
& 1,619 | 2,133 1,255 336
SAAT ‘ — f -
) 1,687 | 2,137 1,295 366
AR ST 90 0.19 3.19 6.71
(%)

AAHOZ 5% o] AIZF A Aol RAM A&
&

Fo] AaEo] 40% ~ 80%E Reolal Jon F
- AARE 4KBO) Ho]A] A7) A EEHoR
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Table 8. Test results of WAV play and
ZIP-UNZIP programs
W4 =za9 SotA B ZIP-UNZIP
RoaPai | =a | A | ma | Eg | oA | W
Aol A 6 - 10 -
#o]#] A7) 1 KB - 1 KB -
A4 RAM 75,528 B 92,844 B
Te(XtBa)ﬂ 71,392(37,188|-34,204(91,128|76,056| - 15,072

AN 52529 165, 248]31,044] -34,204[0,888]65,8 16| -15,072

RAM 9955 191,39 [ 83.48 | -7.91 [88.76 | 87 | -1.76

7 EAI 7 1,619 ms 2,987 ms
= A
ST T1es7|1686] -1 [3.080[3051] -8

T a0 [ 414 | -006 [ 321 ] 2 [ -121

0
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Table 9. Test results of LINPACK and
DHRYSTONE programs

g =239 LINPACK DHRYSTONE
RO | s | A | w | ws | A | e
oA 14 - 6 -
#Ho|# A7) 1 KB - 1 KB -
AA RAM 26,844 B 34,348 B
Text =7]

(B) 26,580(25,832| -748 |23,820(23,072| -748

RAM o
B

12,244|11,496| -748 (17,676|16,928| -748

RAM 528 146.06 [ 44.50 | -1.56 [ 74.21[73.37| 0.84

7] EAIZE 1,255 ms 336 ms

B
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Table 10. Test results of a video play program

g4 =233 39 AA
RODATE | xar [ | i
ol & 5 =

H oA A7] 4 KB -
A RAM 743,936 B
Te{“Bﬂ)” 84,632|19,804| -34,828

V + 3
RAM 5% 151,864(17.036| 34,828

RAM #a&
(% )

A

61.28 | 34.21 | -27.07

2,133 ms
F4A7Hms) | 2,137 | 2,136 | -1

0.19 | 0.14 | -0.05
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