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ABSTRACT

I/O performance in large-scale HPC systems has failed to keep pace with improve-

ments in computational performance. This widening gap presents an opportunity

to introduce a new layer into the HPC environment that specifically targets this

divide.

A RAMDISK Storage Accelerator (RSA) is proposed; one that leverages the

high-throughput and decreasing cost of DRAM, while providing an application-

transparent method for pre-staging input data and committing results back to a

persistent disk storage system. The RSA is constructed from a set of individual

RSA nodes; each with large amounts of DRAM and a high-speed connection to the

storage network. Memory from each node is made available through a dynamically

constructed parallel filesystem to a compute job; data is then asynchronously staged

on to the RAMDISK ahead of compute job start, and written back out to the

persistent disk system after job completion.

The RAMDISK thus provides for very-high-speed, low-latency access that is

dedicated to a specific job; the asynchronous data staging frees the compute system

from time that would otherwise be spent waiting for file I/O to finish at the start

and end of execution.

To support this asynchronous data-staging model requires an method of schedul-

ing this new capability alongside that of the traditional task of scheduling com-

pute resource access for each job. A proof-of-concept implementation based on the

SLURM job scheduler is presented, and demonstrates an operational 16-node RSA

system connected to a 1024-node IBM Blue Gene/L.

This thesis presents a case in favor of this RAMDISK Storage Architecture

along with specific work done to implement a proof-of-concept system demonstrating

the feasibility of this mode of operation.
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