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Abstract

» This work describes the design and development of an enhanced
FlashSim simulator framework and toolKit.

» The FlashSim is one of the most popular SSD simulators.

» SSD simulator focuses on software components, specifically
FTL schemes, garbage collection, and wear-leveling.

» In order to simulate and analyze the performance results, the
simulator needs block 1/O traces.

» This work extends the FlashSim simulator with leveraging the
blktrace tool to automate collecting traces from different
application workloads.

» We also develop a converter that transforms the 1/O traces into
the format needed for the FlashSim simulator.

» The proposed extension enhances the FlashSim simulator and
automates trace collection, conversion, and analysis.
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Figure 1: Design Architecture To Enhance The FlashSim Simulator.

Experiment

» The experiments were conducted in the Data-Intensive Scalable
Computer Laboratory at Texas Tech University.

» \We used the 10zone file system benchmark and the online
streaming to produce different workloads.

» The video streaming workload was produced using Firefox web
browser allowing the stream to run for 10 minutes.

» Simultaneously, the 1/O traffic of the workloads were traced
using blktrace tool extension for FlashSim.

» The output file obtained from the blktrace was automatically
translated in order to convert the file in the format for FlashSim.

» After the conversion, the FlashSim simulator was used to
analyze and study the behavior of different workloads, as well as
to study different designs of SSDs, e.g. FTL algorithms, wear
leveling algorithms, garbage collection policy, etc.

Introduction

> NAND Flash based Solid State Drives (SSDs) have increasing
demands on high-end/high-performance computing systems.

» Unlike the traditional rotating architecture of HDD’s, SSD
characteristics include:

= No mechanical components

= High bandwidth, low latency

= Shock resistance

= Low power consumption

= Superior performance especially for random data accesses

» With the SSDs usage rapidly increasing, most of the design
details, however, are not fully revealed to the public domain.

» The research of SSDs have been dominated by using simulators,
such as FlashSim.

» To provide stimulus to the simulator and analyze the SSD
performances the block I/O traces are needed.

» The blktrace 1s a block layer I/O tracing mechanism which
provides detailed information about request queue operations|3].

» In this work, we extend the FlashSim with automating trace
collection via using the blktrace tool for application/benchmark
workloads including online streaming workload.

» We used the 10zone benchmark to produce different workloads
specifically for evaluation.

> The video stream traces were collected for evaluation as well
and for studying the impact of 1/O traffic in the computers
system.

> The collected traces were translated with a converter into the
FlashSim format in order to simulate and analyze new SSD
design performance.

Conclusion

> In this work, an enhanced FlashSim simulator framework and
toolkit was designed and prototyped.

» The enhancement focuses on automating trace collection and
conversion for the FlashSim simulations.

» The automatic trace collection leverages the blktrace utility to
collect block 1/0O traffics.

> A converter used to translate traces for the FlashSim format

» The designed FlashSim extension provides with ease of access to
simulations with desired workloads.

» Both benchmark and online streaming application workloads are
evaluated to verify the feasibility.

» This study enhances simulation functionality and promotes
research on flash memory based storage devices.

» Future research and development include detailed filter/analysis
utility on traces.
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> “blktrace User Guide”
http://www.cse.unsw.edu.au/~aaronc/iosched/doc/blktrace.html
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