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Background: Storage devices like Solid State Drives (SSDs) can achieve high
bandwidths because of the internal architecture and block mapping mechanisms.
However, the applications still need to optimize their algorithms to take advantage of
the device’s internal parallelism. Recent research has developed systems like ACE,
Asymmetry & Concurrency-aware bufferpool manager. ACE batches writes and
issues them in parallel to exploit SSD’s concurrency. For this study we propose using
a block interface SSD emulator FEMU. This emulator allows fine-grained control over
SSD configuration such as number of chips, channels, block mapping and striping
mechanisms.

Objective: The objective of the project is to analyze ACE’s performance across
various SSD configurations. The project may also involve adding some functionality
to the emulator’s FTL.

Steps:

e Explore the SSD architecture and configuration options through the emulator

o Understand the ACE’s design, and how to run PostgreSQL in the virtual
machine for the SSD emulator

e As an initial experiment use FEMU to emulate block interface SSDs with
different number of channels, ways and mapping mechanisms currently
supported by the emulator. Experiment with ACE’s performance across
various SSD configurations.

Responsible mentor: Teona Bagashvili
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