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Evaluation of dynamic running mode switch of application programs
Kazutoshi Yokoyama™ ™1, Yoshinari Nomura™, Hideo Taniguchi™,
and Katsumi Maruyama®

Abstract

System-call is a high cost operation because it causes a running mode switch of a
process. This paper presents an implementation and evaluation of a dynamic running
mode switch mechanism of application programs. Our proposed mechanism has a
characteristic of on-demand and on-the-fly mode switching of a process from user mode to
supervisor mode and vice versa. While a process is in the supervisor mode, it is able to
emit a system-call as a corresponding simple function call. Thus, it eliminates the
overhead of a conventional trap-based system-call procedure. The evaluation shows that
our implementation runs 800-900 clocks faster than a conventional system-call based

implementation does.
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switch supervisor(pid) | long pid ; /*

ID*/

switch_user(pid) long pid ; /*

ID*/

1
switch_supervisor(pid)
Smode
switch_user(pid)
Umode

pid

pid O

3 Pentium4

Pentium4
CS
FreeBSD AP

CS

(ON)

oS AP

CS

Cs
switch_supervisor
Cs

us51d

pid

pid

FreeBSD



島貫
テキストボックス
－51－


] A ] B

E— ;

I
,CS—)//
3
oS
AP
AP
switch_user
CS
AP
AP
3.1
oS
AP Umode Smode
AP
AP
AP DMSM
4 AP
pid
AP

0520

0S

AP
AP

a AP

UNIX OS crt0.s

sbrk static
oS

b exec

AP 0S

(ON)

(0N

(0N b

exec

AP

AP

AP

AP

oS
oS


島貫
テキストボックス
－52－


AP

Smode AP Z oS
AP Y2
Y2
[3]
DMSM Smode
Umode
oS
AP Y2
a
6(a) a 6(a)
A B
5 A
B
X AP CS
Y1l b
Y2 6(b)
6(b) A
B
Y3 A
AP 0S
2 2 a
X Z
a
Y2

0530


島貫
テキストボックス
－53－


Y2

getpid read write sbrk

(ON)

read write

Y2
Y2 AP
OS
oS b
b
b Z DMSM FreeBSD4.3 OS
Pentium4 2.6GHz
b
<——> 0s
A N [
T 10
e L
e
B ! B :
|| cs DMSM
DMSM
4——» 0s
A getpid
1 > B 1
pid read write sbrk
| | oS
\| i /o
@ FreeBSD4.3
CS ‘ 7
1
6 4
DMSM FreeBSD
800 900
a
DMSM

0540


島貫
テキストボックス
－54－


800 900

DMSM
getpid FreeBSD
34 66%
sbrk 57% 43% read 80%
20% write 81% 19%
getpid
read
write
DMSM
AP
FreeBSD DMSM
4
DMSM
FreeBSD 0 2%

FreeBSD DMSM DMSM

getpid
6,000

-}
5,000 o -

4,000
3,000 —
2,000
1,000
0 . .

FreeBSD DMSM DMSM
( )

write(256 )

0550

0% 6%

AP
switch_supervisor  switch_user
CSs
8 8
switch_supervisor 1200
switch_user 1100
getpid FreeBSD
5,000
-
4,000 =
3,000
2,000 |
1,000
0
FreeBSD DMSM DMSM
( )
b read(256
2,500
|
a
2,000
1,500
1,000
500
0
FreeBSD DMSM DMSM

( ) ( )
sbrk(4096 )


島貫
テキストボックス
－55－


1,400 -
1,200 | m]
1,000 [
800
600 [
400
200
0
switch_supervisor switch_user
8
AP
DMSM
Is
FreeBSD4.3 Is DMSM
Is
stat
9 9(a) 5
9(b)
408 fusr/bin
9 9
DMSM FreeBSD
5
91 9% 408
95 4%
5 408
1/0
AP

AP

350,000
300,000
250,000
200,000
150,000
100,000 [
50,000

0

FreeBSD DMSM( )
@) 5

2,500,000

2,000,000 |

1,500,000 |

1,000,000

500,000

0
FreeBSD DMSM( )
(b) 408

9 1Is

800 900

Pentium4 2.6GHz

getpid

Web

[1] B . N. Bershad, S. Savage, P. Pardyak, E. G.
Sirer, M. Fiuczynski, D. Becker, S. Eggers, and C.
Chamvers “Extemsibility, safety, and performance
in the SPIN operating system " Proc. of 15th ACM
Symposium on Operating systems Principles,
pp.267-284, Colorado, Dec. 1995.

[2] “Linux/TAL

March 2003.

[3]
0s

Vol.45 No.SIG 11(ACS7),
pp.248-256 Oct. 2004

0560


島貫
テキストボックス
－56－




