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A Kernel Profiler based on Aspect-orientation

YosHISATO YANAGISAWA,+ KENicHI KOURAI +
and SHIGERU CHIBA

We present a source-level kernel profiler named KLAS. Since this profiler is based on dy-
namic aspect-orientation, it allows the users to describe any code fragment in the C language.
That code fragment is automatically executed for collecting detailed performance data at
execution points specified by the users. Enabling dynamic aspect-orientation is crucial since
otherwise the users would have to reboot an operating system kernel whenever they change
aspects. Although KLAS dynamically transforms the binary of a running operating system
kernel for weaving an aspect at runtime, unlike other similar tools, the KLAS users can specify
those execution points, that is, joinpoints through a source-level view. For example, the users
can describe a pointcut that picks up accesses to a member of a structure; they do not have
to explicitly specify the addresses of the machine instructions corresponding to the member
accesses. We have implemented this feature by extending the GNU C compiler to produce
augmented symbol information. We developed a prototype implementation of KLAS for the
FreeBSD operating system to estimate an overhead of our system.

1. 0000

000000000000 (0S)oooooooo
ooooooSOoOoooooooOooooooooon
MULTICSOOODOOQO UnixOOOODOOOO
LinuxOOOOO0O0OO0O0O0O0O0COODOOO0O0O000
gooobobooooooooooooooooooo
O0ooooSsooOoooOoUooooooooooo
Ooo0oOooOooooSOUooooooooooo
0000000000000 FreeBSD O Linux 00O

t+ 000000000 D0000000 D000ooooon
Dept. of Mathematical and Computing Sciences. Grad-
uate School of Information Science and Engineering.
Tokyo Institute of Technology

goboooobooooooooooooboo
goooooSoooooooooooooooo
goooboooooooobobooooooboboo
gooboobooooooooobooooooobood
gooboooooboooooobooboooooooa
gooooooooooooobooooooooo
gooobooooooooboocooooobooobooo
gooooooooooooobooooooooo
ooboocooooooooobooooboobooo
oSO00ooooooooooooooooDbOOoD
goboboooooooobooooooobooon
gooooboooooooooboooooooobooo
goooobooooooobooooooooooDooo
gbooooobooboooooooobooooooann



000o00o0o0oo0oooOoboUoooooOooo 1/0
00000000000 FreeBSDOOOOOOOO
goboboooooboooboooooooobooboon
goooobooooooobooooooooooboo
goooobooooooooobooooooobobooo
goooooooboooOooobobooooooboo
gobooooboooooooooooood
gbobooooooooooooooooooaon
KLASOOOOOOOOKLASODOOOOoOOoOOoOoOOo
O00ooOooooooooooooosooooo
goboobooooooboooooobooooooo
gooooboooooooobobooooooboobooo
goooooooooooboooboooooooboooboo
ooooooooooooocoooo cooood
OOo00O0O0O0O000000000oOoOoOooOoOKLAS
oo oSOUgoooopoooooooooooooo
goooboooooooooboooooboboon
goooboooooooobooocooooooooon
uobooboooboooboobooobooOooooo
gobooobooooooobooooboocooon
KLASOOOOOOoOoOooooooooooooo
gooooooooooocoooooobooooboo
gooooboooooooobobooooooboobooo
O000000KLASOOOOOOOOoOooooo
gooooooooooooooobooooobo
goboooooobooooooobooboodooooon
o00ooo0oooooo coooooooooo
goooboooooooobobooooooobooo
000000000 KLASO FreeBSD O OO GNU
coooooooooooo
gbobz2000000000000o0o000oo0onon
goboooooooooo3booooooooooon
0000000000000 0000 KLASOOO
O00O00000O000O04000 KLASOOOOO
gooooooooooooooobosbobooooDn
gdoooogdgeoooooooooooooboon

2. 000O0OOOOoOoOoOoooo

oStOOooUOooUoooOooUoooOoooOooooon
goooobooooooobooocooouooooboooo
gooooooooobo 200000000000
goooooooooobooocooooooboooo
goobooooooooooobooooooooon
goooboboooooooboboooooooboo
OooooOoopooooooSsooooo coood
gobooooooooooooboobooooobooo

goooooooooooooobocooooobooo
gooobooooooooobooboooooooobooo
goooooooooooooooooooooboo
gooooboooooooboooooooooooobo
goooboooooooboooooboooooon
goboooboooobooobooboooboooooo
gbooooooooooooboooooooon 2
goboobobooooooobooboboboooooooooo
goooooboooooooooobooooooooon
gooooboooooooo20000o0o0ooon
goooooooooooooooocoooooon
goooooooooooooooooooooon
gooooooooooooooooooboobooo
goooooooooooboooobooooobonbo
goooooooooooooobooooobooo
goooboooooooooobooboooooon
gooooooooooooboobooooooobooo
goooboooodoooobooocoobooooooon
goboboooooobooboooobooooooobooo
gooobooooooooboobooooooobooo
goooooooooooooboooooooooboo
goooooooooooooooooooooon
gooooooooooboooooooooboooobo
goooooooooooooobooooobono
goooboooooooooooobooooooboo
goobooboooooboooooooooboood
goooboboooooooobooboooooooobooa
gooboobooboooooobooooooooooooa
ooooooooooooooocoooooboooo
ooooooon
gobooobooooooooooooooooon
gooobooooooooooboooooooobooo
goooooooboooooooooooooboooboo
goooooooboooooooboooooobboo
gooooooooooobooooooooooboo
goooobooooooooooooooooaoboa
goooboboooooooobooboooooooobooa
gooobooboooooooooboooooooobooo
O0ooO0ooooooOo oSO coooooooo
gooobooooooooobooboooooooboooo
goobooooooooooooooooooooboo
OO0DO000000OD0O000000O000O0OreadOd
gooood0witeODOODOOOOODOOODOO
oooSUgopoooooOoOooOoooooooooo
goboo0o0oboo0oO0obOo00Dbd openddOm
oo0o0oO0o0ooo /oo0ooooooooooo



<aspect name="log_mbuf_clean">
<pointcut>
<member-access name="ext_free"
struct="m_ext"/>
</pointcut>

<before-advice>

void* resolve_arg(long eip,long ebp,int argn)

{
/* ext_free0 OO nO0O00O0OOOO
}

struct timespec ts;

*/

nanotime (&ts);

printf ("mbuf_clean@}l,%11ld,arg: Ox/kx,0x%x\n
ts.tv_sec, ts.tv_nsec,
resolve_arg($eip, $ebp, 1),
resolve_arg($eip, $ebp, 2));
</before-advice>

</aspect>
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#include <sys/types.h>
#include <sys/module.h>

Ny A static log_mbuf_loader (..)|
}
int log_mbuf (..){

AU NAJFET RN R
H—=FNEY 2—)b)

.. struct timespec ts;
7 K/NA Z| nanotime (s&ts);
printf(..ts.tv_nsec);

*kldload( 0—K)

OSH— )b

) }
EAE4 DECLARE_MODULE (. . .ANY) ;
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int
ip_output(..) | ytrap(..)
{ L

breakpont fault ]

v case BPT_FLT:
...... N map_hook_code (..)
e
} \/)
!
mgp/fhookfcode ( /)
{ ... _
advice = lookupw_’> advice({

exe;ute advice 7 —

T !

}
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