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McKernel:
Light-weight Kernel for HPC
Applications with Linux



Operating System on Compute Node R

Linux kernel on 2 or 4 cores e McKernel

System daemons and in-situ non HPC . Executes the same binary of

applications Linux without any recompilation

Device drivers . One of advantages is that

Light-weight kernel(LWK), McKernel on McKernel provides much larger

other cores page sizes

HPC applications - Applications, accessing a huge
memory area randomly, may
benefit

« User may select one of McKernel

: - configurations without rebooting
In-situ non HPC application
d .
4K 64K 64K

Linux

m Linux API (glibc, /sys/, fproc))
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How to deploy IHK/McKernel

* Linux Kernel with IHK kernel module is resident
— daemons for job scheduler and etc. run on Linux

* McKernel is dynamically reloaded (rebooted) by
IHK for each application
* No hardware reboot

App A, using a Linux i App B, requiring an
stable McKernel, Is experimental feature of
invoked Eeores e McKernel, Is invoked

Finish

App C, using full Linu
capability, Is invoked =
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miniFE (CORAL benchmark suite) e

° Conjugate gradient - strong scaling Oakforest-PACS supercomputer, 25 PF

e Up to 3.5X improvement (Linux falls over..) in peak, at JCAHPC organized by U. of
Tsukuba and U. of Tokyo
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Lulesh and MiniFE (CORAL benchmark suite) RLGS

e BSP applications and stencils seem to benefit Oakforest-PACS supercomputer, 25 PF
from the jitterless environment of the LWK in peak, at JCAHPC organized by U. of
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Tsukuba and U. of Tokyo
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