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ABSTRACT

Performance Analysis of I/O Interfaces on
High-Performance Storage Devices in a High CPU

Contention Scenario

Lee SeulA
Department of Computer Science
Graduate School of

Sungshin University

To maximize the input/output performance of modern PCle 4.0-based
high-performance, ultra-low latency NVMe storage devices, it is known
that using a polling-based input/output interface is preferable to an
interrupt-based interface. However, the polling method for input/output
processing requires exclusive use of CPU resources, which can
negatively impact input/output performance in situations of CPU resource
competition. Generally, distributed storage applications utilize significant
CPU resources not only for input/output but also for maintaining
consistency between storage nodes and for data replication. In
environments with high CPU usage, using CPU resources exclusively for
polling-based input/output processing may be less efficient than

interrupt-based input/output processing.
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In this thesis, we aim to identify the most efficient input/output
method for high-performance storage devices in situations where CPU
resources are limited, such as in distributed storage systems. To this
end, we conducted a comparative analysis of performance changes based
on the input/output methods under simulated CPU resource competition
environments typical in distributed storage systems. Evaluating various
factors such as storage device performance characteristics, CPU
interference, and the ratio of dataset size to cache size, we found that in
scenarios where multiple tasks compete for CPU resources, the
performance degradation of the polling-based input/output method is
significant, which may even result in lower performance than the
interrupt-based method in certain situations. Based on these results, we
demonstrate the necessity for a hybrid input/output mechanism that
dynamically applies the optimal input/output method considering various
factors in distributed storage systems, combining both polling and

interrupt approaches to achieve maximum input/output performance.
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