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Development and evaluation of an x86 user-mode emulator on JavaVM

NaovyAa KAWAGUCHI  and MITARO NAMIKI tt

This paper described a development of a user-mode emulator on JavaVM to execute ex-
isting x86/Linux native applications on different OS or architectures, and evaluation of its
performance. The user-mode emulator emulates x86 machine instructions only and system
calls passed to native OS executing the emulator. The emulator can provide File I/O, network
socket, GUI, multi-thread, and shared-library linking functions to emulated applications. Fur-
thermore, the emulator makes GUI applications linking an xlib-library run on WEB browsers
as Java-applets. The computing performance of the emulator is slower about 2,000 to 40,0000
times which compared with a real machine, and the I/O performance is slower about 1,600
to 28,000 times. The I/O performance indicates that the emulator is useful to emulate GUI
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applications such as GIMP.
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Table 4 Cycle counts of executing fibonacci
n 10 15 20 25 30 35
0000000000000 4.47 | 9.982 6.439 6.664 7.385 8.087
x 10° | x 10° | x 10'° | x 10 | x 10'? | x 103
oooooOooOoOoOoOo 2.38 | 3.311 1.112 9.615 1.58 2.088
x 10° | x 10° x 106 x 106 x 108 x 10°
ooooO 1.878 | 3.015 5.792 6.931 4.673 3.874
x 10* | x 10% x 10% x 10% x 10% x 10%
05 for00000000000O
Table 5 Cycle counts of executing for-loop
ooooo 1 10 100 1000 10 100 1000 | 1000 O 10
0000000 1.645 1.972 | 3.465 | 1.854 1.689 1.651 1.632 1.617 1.623
(ooooo) x 108 | x 10® | x 108 | x 10° | x 10'° | x 10" | x 10'%2 | x 10'® | x 10
ooooo 1.656 1.818 | 3.114 | 1.562 1.408 1.392 1.204 1.524 1.474
(ooooo) x 10° | x 103 | x 10® | x 10* x 10° x 108 x 107 x 108 x 107
ooooo 9.931 1.085 | 1.113 | 1.188 1.2 1.186 1.355 1.061 1.1
x 10% x 10° | x 10° | x 10° x 10 x 10° x 10° x 10° x 10°
06 000000000000O0D000O00
Table 6 Cycle counts of executing non-loop code
ooo 50 100 150 200 250 300
0000000 (000D00) | 2.062x 10°% | 3.482x 10% | 4.940 x 10% | 6.340 x 10% | 7.811 x 10% | 9.291 x 10°%
0oooo (0oooo) 1.485 x 10° | 1.629 x 10° | 1.683 x 10° | 1.764 x 10% | 1.845 x 10° | 2.286 x 10°
ooooo 1.388 x 10° | 2.138 x 10° | 2.935 x 10° | 3.594 x 10° | 4.234 x 10° | 4.064 x 10°
07 000O00O0O0O0O0O0O0O0O0O000
Table 7 Cycle counts of executing read file
1024 2048 4096 8192 16384 32768 65536 | 131072 | 262144 | 524288
0000000 | 1.942 2.082 2.261 2.648 3.386 4.875 7.311 1.151 1.951 3.501
ooooooo | x 10 | x 10*° | x 10'% | x 10'® | x 10 | x 10*® | x 10'° | x 10! | x 10 | x 10t
0ooooo 7.659 1.173 1.039 9.302 1.215 1.751 2.354 4.088 6.755 1.3
(00D0O0) x 108 x 107 x 107 x 108 x 107 x 107 x 107 x 107 x 107 x 108
00000 2.535 1.774 2.175 2.846 2.786 2.784 3.104 2.815 2.89 2.691
x 10% x 10° x 103 x 103 x 103 x 10° x 10° x 10° x 103 x 103
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08 ODOODOODOOOOOOOOODO
Table 8 Cycle counts of executing write file

1024 2048 4096 8192 16384 32768 65536 | 131072 | 262144 | 524288
0000000 | 1.642 1.721 1.907 2.353 3.138 4.617 7.341 1.122 1.91 3.421
ooooooo | x 1020 | x 10 | x 10'% | x 10'° | x 10%° | x 10*° | x 10'° | x 10! | x 10%* | x 10%t
oo 7.901 1.092 9.951 9.996 9.753 8.188 1.19 1.177 8.629 8.046
(0ooOo0) x 10 | x 107 | x 107 | x 107 | x 107 | x 10° | x 107 | x 107 | x 10 | x 10°
000000 2.078 1.575 1.916 2.354 3.218 5.639 6.165 9.534 2.213 4.252

x 103 x 103 x 103 x 103 x 103 x 103 x 103 x 10% x 10% x 10%

09 LinuxOOO0OOOOOODO

Table 9 Seconds of executing Linux commands

Is wce

gzip dd

0000000 (s) | 5.460x 10* | 3.262 x 10* 7.736 x 10" 5.145 x 10"

00 (s) 50x 1072 | 5.920x 10~ | 6.000 x 1073 | 2.100 x 10~2

ooo 1.092 x 10* | 5.511 x 10* 1.289 x 10% 2.450 x 10°
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