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L2 cache aware VM scheduler
for multi-core CPU environment

TsuyosHl HonNBasHI, ! HIROSHI YAMADA, 112
TETSUYA YOsHIDAT! and KENJI Kono 112

A chip multiprocessor (CMP) architecture is becoming widely used for server
systems which often consolidate many servers through system virtualization.
On a CMP architecture, one CPU chip has multiple processing cores sharing
an L2 cache, and thus cores on the same chip compete the shared L2 cache.
Since L2 cache misses severely degrade the CPU performance, we carefully pay

attention to an L2 cache state in scheduling tasks on CMP. While many re-
searchers are proposing several process schedulers for CMP, a virtual machine
(VM) scheduler for CMP is also demanded. In this paper, we study an impact
of L2 cache misses on a virtualized system constracted on a CMP machine,
and design an VM L2 cache aware scheduler. We conducted some experiments
using Xen 3.3 and micro-benchmarks. The experimental results report that our
memory-bound benchmark running on a VM is severely affected by L2 cache
behavior. This observation brings two requirements for a novel L2 cache aware
VM scheduler. First, we need a mechanism to check whether workloads running
on a VM are sensitive to L2 cache miss or not. Second, we need to schedule
virtual CPUs, taking into account the state of VMs and L2 cache.
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