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Abstract
Burst Buffer is an effective solution for reducing the data transfer time and the I/O interference in HPC systems. Extending Burst
Buffers (BBs) to handle Big Data applications is challenging because BBs must account for the large data inputs of Big Data
applications and the Quality-of-Service (QoS) of HPC applications – which are considered as first-class citizens in HPC systems.
Existing BBs focus on only intermediate data of Big Data applications and incur a high performance degradation of both Big Data
and HPC applications. We present Eley, a burst buffer solution that helps to accelerate the performance of Big Data applications
while guaranteeing the QoS of HPC applications. To achieve this goal, Eley embraces interference-aware prefetching technique
that makes reading data input faster while introducing low interference for HPC applications. Evaluations using a wide range of
Big Data and HPC applications demonstrate that Eley improves the performance of Big Data applications by up to 30% compared
to existing BBs while maintaining the QoS of HPC applications.
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1. Introduction

With the arrival of the era of Big Data, we have witnessed the emergence of a new scalable data management and
processing paradigm through the MapReduce model [1, 2] for data-intensive processing. MapReduce is adopted in
both industry and academia due to its simplicity, transparent fault tolerance and scalability. For instance, Carnegie
Mellon University is using MapReduce clusters for data analysis on several scientific domains including computa-
tional astrophysics, computational neurolinguistics, natural language processing and social networking analysis [3].
The success of MapReduce led to the emergence of new types of applications (e.g., stream data processing, graph
processing, analysis of large scale simulation data) where obtaining timely and accurate responses is a must. How-
ever, commodity machines-based Big Data environments reach their limit due to being failure-prone and providing
moderate performances.

Why Big Data processing on HPC Systems? High performance computing (HPC) systems are known for providing
the maximum computing capability. They are equipped with high-speed networks, thousands of nodes with many
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