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‘We have been proposed Monarch scheduler, which schedules processes across
virtual machines (VMs). Monarch scheduler directly manipulates the run
queues in guest operating systems running on VMs to adjust their process
scheduling. However, it had several practical problems of accuracy, generality,
and security. This paper proposes Monarch scheduler 2.0, which is extended
from the previous Monarch scheduler. Monarch scheduler 2.0 runs inside the
virtual machine monitor (VMM), and achieves accurate process scheduling. It
also supports Windows as guest OSes and provides a high-level API to schedule
processes independently from guest OSes. Its hybrid scheduling mitigates DoS
attacks by leveraging performance isolation among VMs.
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Fig.1 The previous Monarch Scheduler running in domain 0.
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Fig.2 The Monarch Scheduler 2.0 running in the VMM.
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#define P 10
task_t p_all, p_si;

void init() {
dom_t d_all = get_domain_by_name(".*");
p_all = get_task_by_name(d_all, ".*");
p_si = get_task_by_name(d_all, "SearchIndexer");
set_period(P);
}
void schedule() {
time_t t_all = get_time(p_all, P);
time_t t_si = get_time(p_si, P);
if (t_all - t_si > 0)
suspend (p_si) ;
else
resume(p_si);

}

03 O0oOooOoooooooooooooooo
Fig.3 An example policy for idle-time scheduling.
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Fig. 10 System-wide idle-time scheduling for Hyper Estraier.
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Fig.11 System-wide priority scheduling for ClamAV.
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Fig.12 System-wide idle-time scheduling across multiple OSes.
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Fig.13 The effects of hybrid scheduling with idle-time scheduling.
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Fig.14 The performance degradation of a web server by hybrid scheduling.
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