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Abstract As Solid State Drives (SSDs) provide higher I/O performance and lower energy
consumption compared to Hard Disk Drives (HDDs), SSDs are currently widening its adoption in areas
such as datacenters and cloud computing where multiple users share resources. Based on this trend,
there is currently greater research effort being made on ensuring Quality of Service (QoS) in environ-
ments where resources are shared. The previously proposed Workload-Aware Budget Compensation
(WA-BC) scheduler aims to ensure QoS among multiple Virtual Machines (VMs) sharing an NVMe
SSD. However, the WA-BC scheduler has a weakness in that it misuses multi-stream SSDs for
identifying workload characteristics. In this paper, we propose a new host-level I/O scheduler, which
complements this vulnerability of the WA-BC scheduler. It aims to eliminate performance interference
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between different users that share an Open-Channel SSD. The proposed scheduler identifies workload
characteristics without having to allocate separate SSD streams by observing the sequentiality of I/O

requests. Although the proposed scheduler exists within the host, it can reflect the status of device
internals by exploiting the characteristics of Open—Channel SSDs. We show that by identifying those
that attribute more to garbage collection, a source of I/O interference within SSDs, using workload

characteristics and penalizing such users helps to achieve performance isolation amongst different

users sharing storage resources.

Keywords: quality of service, solid state drives, open—channel SSDs, I/O scheduler, performance

isolation
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