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Analysis and Improvement of I/O Performance Degradation
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Abstract  This paper analyzes the host cache effectiveness in full virtualization, particularly associated with
journaling of guests. We observe that the journal access of guests degrades cache performance significantly due to
the write-once access pattern and the frequent sync operations. To remedy this problem, we design and implement
a novel caching policy, called PDC (Pollution Defensive Caching), that detects the journal accesses and prevents
them from entering the host cache. The proposed PDC is implemented in QEMU-KVM 2.1 on Linux 4.14 and
provides 3-32% performance improvement for various file and I/O benchmarks.
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system,
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Fig. 2. Characteristic of journaling traffic.
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Fig. 3. Accuracy of journal accesses prediction.
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Flag Action

POSIX_FADV_NORMAL Read-ahead data on-demand
posIX_FADV_SEQUENTIAL | Increase read-ahead window
POSIX_FADV_RANDOM Read-ahead in a chunk size
POSIX_FADV_NOREUSE Not implemented
POSIX_FADV_WILLNEED Read-ahead requested pages
POSIX_FADV_DONTNEED Invalidate data on cache
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Table 2. Experimental Setup
CPU Intel Core i5-3470 3.2GHz, Quad-Core

DDR3 Samsung 16GB
Single core / 4GB Memory
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Guest Resource

Storage 1 Toshiba 1TB HDD
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