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Evaluating the behavior of shingled disks when used in an array configuration or when faced with heavily interleaved workloads from multiple sources.
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Initial Findings
 Heavily iInterleaved workloads can have a dramatic

negative impact on disk activity. VR | VY O P T | N PV
» Reducing interleaving has a significant positive effect. e e e e e e

» Disk Layout Options (in lieu of basic striped arrays):
¢ Dedicated diSkS and bandS Disk A Disk B Disk C Disk D

 \Workload differentiation Logical view of a simple array of disks. In the striped arrangement, blocks 0, 1, and 2
are arranged as Al, B1, and C1. In pure arrangements, blocks O, 1, and 2 are
arranged as Al, A2, and AS.
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Shlngled DISkS and ArrayS Logical view of a shingled write disk divided
Into bands, allowing the in-place update of a
» Shingled magnetic recording (SMR) potential: band, although at the expense of a destructive
: : .. : track write within an individual band.
« Current disks offer recording densities of 400Gb/in?

¢ Wlth SMR, 1Tb/|n2 |S pOSS|bIe [3] Band i+1 Band i Bandi-1 Band i-2

» SMR functional considerations:

» Consecutive tracks are overlapped.

« Updates to individual tracks result in overwrites to any overlapped tracks.
* Overlapped tracks can be grouped into bands or logs [1].

* Log-structuring approaches can defer the need to update in-place [2]

» Alternative design parameters, interface models, and file systems-based
solutions are possible [1].
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Workload Burst Size » disks dedicated to individual workload sources

| . | | | | » unlike "pure" and "striped" workloads: no interleaving per-disk
Disk activity when replaying multi-source traces against a simulated
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