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In this paper, we propose KLASY, which is a dynamic aspect-oriented system for OS kernels
written in C language. Instead of other similar systems, KLASY enables developers to select
not only executions of functions but also accesses to structure-members as pointcuts. This
feature helps developers to profile and debug OS kernels. To let developers to select accesses
to members of structures, we modified a C compiler to generate extra symbol information.
The extra symbol information enables a weaver of KLASY to investigate an address where
the member of the structure is accessed at run-time. The weaver inserts a hook to make
kernel execute an advice when a thread reaches the member access. At that time, execution
context can be obtained in an advice body. We implemented KLASY by modifying the GNU
C compiler on the Linux to do some experiments. The results of experiments has shown that
KLASY has little overhead. Our case studies to investigate performance bottlenecks of Linux
kernel has also shown that KLASY is available for real problems.
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<aspect>
<import>linux/time.h</import>
<advice>
<pointcut>
access(inode.i_uid) AND
within_function(inode_change_ok) AND
target (inode_ptr) ;
</pointcut>
<before>
struct inode *i = inode_ptr;
struct timeval tv;
do_gettimeofday (&amp;tv) ;
printk("inode.i_uid: %d at %d.%1ld\n",
i-&gt;uid, tv.tv_sec, tv.tv_usec);
</before>
</advice>
</aspect>
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<aspect>

<import>local.h</import>
<advice>
<pointcut>
access(sk_buff.%) AND target(arg0)
</pointcut>
<before>
struct sk_buff *skb = arg0;
unsigned long long timestamp;

if (skb-&gt;protocol != ETH_P_ARP) {
STORE_DATA($pc$) ;
STORE_DATA (skb) ;
DO_RDTSC(timestamp) ;
STORE_DATA(timestamp) ;

</before>
</advice>
</aspect>
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<aspect> 12000
<import>linux/sched.h</import> 10000 B
<advice> > 8000 i
<pointcut> g 6000 B
access(task_struct.timestamp) AND € w00 |
within_file(sched.c) AND target(arg0) 2174
</p0intCUt> 2000 '5I37 I 125 136 709 127 30 ]
<before> 0 i ia

struct task_struct *p = arg0;
unsigned long long timestamp;

DO_RDTSC(timestamp) ;
STORE_DATA ($pc$) ;
STORE_DATA (p-&gt ; pid) ;
STORE_DATA (timestamp) ;
</before>
</advice>
</aspect>
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