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Solutions for Large-scale HPC Systems Leveraging Know-how of
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Abstract

When operating high-performance computing (HPC) machines such as supercomputers
and PC clusters, faster computing in a unit time is crucial. With previous HPC systems,
administrators could manage the types and features of applications executed on the
system, as the number of system users was limited. However, system capabilities have
improved in recent years, catering to more users and increasing the number and variety
of applications that can be run simultaneously. Consequently, administrators are
finding it harder to ascertain whether or not a system is operating efficiently. Ensuring
that resources (CPUs, memories, I/O, communication, and power consumption) are
efficiently deployed on a system-wide basis also presents a challenge when operating the
K computer. To address this challenge, RIKEN Advanced Institute for Computational
Science (RIKEN AICS), Japan, an operator of the K computer, has embarked on a project
to extract data on how application programs use each resource, and to enhance the power
use efficiency. In support of these initiatives at the AICS, Fujitsu has developed a platform
to automatically collect application data and a system to forecast power consumption.
This paper presents a solution designed for the operation of large-scale HPC systems,
based on the resource use enhancement developed for the K computer.
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