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benchmarks

1 Closer to running real applications
compared to synthetic benchmarks
d Easier to collect and replay 1/0 traces
than running real applications

d Preserves timing and access pattern

d Does not require additional tuning to
preserve load characteristics

d Adapts to underlying hardware
characteristics

Applications

Q Evaluating I/O load-balancing
algorithms for large scale cluster system

dSizing experiments

1 Evaluating systems for peak load
scenarios while maintaining access
pattern of specific applications
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Overview

d Overall goal of I/O trace replay is to be representative of running real applications in a specific

system environment

3 1/0 traces are mostly not collected and replayed in the same system environment

d Example: Differences in OS types and versions,

adjusted in order to reproduce same load characteristics

capacity of storage systems and servers

1 Workload reaching the storage system may be entirely different during replay
1 Load-aware replay is a trace replay mode, where the pace of request issues can be dynamically

in the storage system during replay
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1 Existing trace-acceleration/deceleration
techniques are not heuristic-based.

d Goal is to reproduce load profile of
source trace in any machine

d Primary focus here is to reproduce
application’s load profile rather than
accurate timing information

d Metric considered : # of Outstanding
/0 requests (O10)

d Example use-case : Evaluation of a
load-balancer in varied system setups
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Challenges

0 Trace collection & replay in different hosts/storage

1 Per-1/0 comparison between original and replay trace is
difficult

= Requests arrive out-of-order because of different

OS scheduling policies
= Requests merge or split during the replay
1 Trade-off timing accuracy for representative load
characteristics

Testing Framework
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Future Work

QA Identify application’s I/O dependencies
from traces

d Develop algorithms that reproduce
those dependencies irrespective of the
system in which it is replayed

Qd Enable simultaneous replay of 1/0
traces from multiple hosts.
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