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Abstract
In this study, we aim to investigate the impact of core affinity
on big data processing and discuss the potential for manycore partitioning that decides the core affinity based on the
characteristics of threads, some of which are I/O intensive,
some are computation intensive.
Categories and Subject Descriptors D.4.1 [Operating Systems]: Process Management
Keywords Core affinity, Manycore, MapReduce, Hadoop

1.

Manycore partitioning and core affinity

Figure 1. Manycore partitioning for Hadoop

The MapReduce programming model has been introduced
to efficiently analyze large data sets. In this model, it generally happens that I/O-intensive threads and computationintensive threads run on the same node simultaneously. For
example, in the Hadoop framework, the threads of Hadoop
Distributed File System (HDFS) are network and disk I/O
intensive, while the MapReduce threads are commonly computation/memory intensive. Thus, we need to understand resource requirements of these threads and schedule them efficiently. It is well known that the core affinity significantly
affects the performance of applications or efficiency of resource utilization. In this study, we aim to investigate the
impact of core affinity on big data processing and discuss
the potential for partitioning the cores based on the different characteristics of threads. Though there have been researches regarding the scheduling and core assignment on
manycore systems [1, 2], the core affinity has not been considered in the context of big data processing.
Figure 1 shows the overall design of manycore partitioning for the Hadoop framework. Our previous work has revealed that the threads created by HDFS and MapReduce
module prefer different core affinities [3]. Thus, the affinity
manager endeavors to assign the cores that promise better
I/O performance to the HDFS threads, while other cores to

MapReduce threads. The affinity manager considers cache
layout, memory layout, distance to I/O devices, etc., and assigns different weights to each core. A core has two weight
values for HDFS and MapReduce threads, respectively. We
do not partition the cores neither statically nor rigidly; that
is, a core can run both HDFS and MapReduce threads according to the current state. The experiment results showed
that our preliminary implementation considerably improved
the performance of a real application that ranks websites. We
believe that these results emphasize the importance of the
core affinity in big data processing. We are currently extending the affinity manager to consider the resource contention
between threads and investigating various applications.
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