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XenLASY: Aspect-oriented Profiler for Tracing I/O Processing on Xen

YOSHISATO YANAGISAWA, ! KEN1cHT KOURATT!
and SHIGERU CHIBAT!

In this paper, we propose an aspect-oriented system for profiling I/O process between do-
mains on Xen. There are two kind of virtual machines working on Xen. I/O process of
domain U is always passed through domain 0. Since control flows are interrupted and data
structures change through I/O process, developers are hard to find the bottlenecks by tracing
I/O process. XenLASY enables developers to trace I/O process between domains by using
xflow pointcut. It enables developers to record data flow even if data structures are changed.
XenLASY inserts profiling code into each domain to realize this feature. Since the develop-
ers can instruct points to start, transit and quit tracing, they can ignore insignificant data.
Since the instruction can be named, they can reuse it. We implemented XenLASY on Xen.
According to the experiment, we found that our faculties for tracing I/O processing runs in
acceptable time. Our case study shows that XenLASY helps investigating I/O bottlenecks in

Xen.
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Fig.1 An I/O processing on Xen.
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<advice>
<pointcut>
access(sk_buff.)) AND target(skb) AND
xflow(netflow, skb, id)
</pointcut>
<before>
long long tsc;
DO_RDTSC(tsc) ;
STORE_DATA3($pc$, tsc, id);
</before>
</advice>
02 xflow000OOOOOOOOO
Fig.2 An aspect using xflow.
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<xflow name="netflow">
<start>
<pointcut>
access(sk_buff.data) AND
within_function(alloc_skb_from_cache)
</pointcut>
</start>
<transit>
<pointcut>
access (sk_buff.head) AND
within_function(skb_clone)
</pointcut>
<move from="skb" to="n" />
</transit>
<quit>
<pointcut>
access(sk_buff.’) AND
within_function(__kfree_skb)
</pointcut>
</quit>
</xflow>
08 xflowOonQO
Fig.3 An xflow definition.
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<transit>
<pointcut>
access(netif _tx_request.flags) AND
within_file(drivers/.../netfront.c@linuxU)
</pointcut>
<xin_move name="netin"
from="skb" to="tx" />
<field name="flags"
offset="4" size="12" />
</xen_move>
</transit>
<transit>
<pointcut>
access(netif_tx_request.flags) AND
within_file(drivers/.../netback.c@linux0)
</pointcut>
<xout_move name="netin"
from="txp" to="skb" />
</transit>
04 000000000 xflow OO
Fig.4 An inter-domain xflow definition.
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<advice>
<pointcut>
access(sk_buff.data) AND
within_function(alloc_skb_from_cache)
AND target (random_string)
</pointcut>
<before>
register_flowid(netflow, random_string,
get_new_flowid());
</before>
</advice>
05 start DO0OO
Fig.5 The code for the start element.

<advice>
<pointcut>
access(sk_buff.head) AND
within_function(skb_clone)
AND local_var(skb, random_stril)
AND local_var(n, random_str2)
</pointcut>
<before>
void *skb = *(void#**)random_stril;
void *n = *(void#**)random_str2;
int id = get_flowid(netflow, skb);
if (id !'= 0) {
register_flowid(netflow, n, id);
remove_flowid(netflow, skb);

}
</before>
</advice>
0 6 transit D000
Fig.6 The code for the transit element.
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<aspect>
<pointcut>
access(netif_tx_request.flags) AND
within_file(.../netfront.c@linuxU)
AND local_var(skb, random_strl) AND
local_var(tx, random_str2)
</pointcut>
<before>
void *skb = *(void#**)random_stril;
struct netif_tx_request *tx =
*(void**)random_str2;
int id = get_flowid(netflow, skb);
tx-&gt;flags |= id &1lt;&1t; 4;
id &gt;&gt;= 12;
remove_flowid(netflow, skb);
</before>
</aspect>
07 000000000 xflowOOOO

Fig.7 The code for the inter-domain transit.
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<advice>

<pointcut>

access(sk_buff.)) AND target(skb)
</pointcut>

<before>

int id = get_flowid(netflow, skb);
if (id !'= 0) {

long long tsc;

DO_RDTSC(tsc) ;

STORE_DATA3($pc$, tsc, id);

}

</before>
</advice>

08 xflowOOODOODOOOOOO
Fig.8 The code for the xflow pointcut.
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Table 1 Execution time of the flow ID management
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Table 2 The result of tracing with XenLASY.
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