R AZ—JPBIZ)\NI>DI=8
DIATFLVINDOIT?

s
ATALAY TN 7ENEs ek (R AICS)
P ﬂ Cluster

Bk 1EBA
VAT LY TNz 7 ETE BlfsR (B Consortium
2019/12/13




AZ—IPEROMLVWIAFAYI MY Rl

- IHK/McKernel
. IR

- Process-in-Process (PiP)
- FTUWEFISEITESIL




Me¢ Kernel -

o YJLF OS h—=I)
o BEH—XILE (EE) Linux h—RIOIER—33>
o (OSH—-ERZHFOWMELLRW) liFI7TUE McKernel L TEIE
o SAENDEVAFTATI-)UIE Linux h—RIVCEEE

o
o JAZXMIEF(CRL
. Linux [CLERBEBEBIIN S S



Process-in-Process (PiP) == 4 I

o VIVFIOELAETI (MPI) ¢RIWFALYRETIN (OpenMP) O
L ECHRD

o IR
o BZRTNISZT (HBEAXEVUEIMUTIE)
o =I%EEIE/—RAIE(E
o In-situ READISRADORIEEE



McKernel & PiP ORIFEIRR Pz ¢ I

e SENDEAZBIEL
o Aarch64 \Oih—T71>47 (FIFHET)
o MmEM_LE (x86 64. aarch64)



McKernel OICHH 1/4 il 4

%:'}L':j( e @nHIﬂE “““““
'\/ |

C ’ THE UNIVERSITY OF TOKYO ol e { ; O I I I I in te l )

O
REASEREE T S — = anzn  RCCS

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

Parallel Multigrid Methods on Manycore
Clusters with IHK/McKernel

Kengo Nakajima™2, Balazs Gerofi2, Yutaka Ishikawa?, Masashi Horikoshi™
*1: Information Technology Center, University of Tokyo, *2: RIKEN R-CCS, *3: Intel

185t R-CCS Café, December 2, 2019 ‘\ &19

based on the presentation at:
ScalA19: 10th Workshop on Latest Advances in Scalable Algorithms for Denver |
Large-Scale Systems in conjunction with SC19, November 18, 2019, Denver, CO

6



McKernel OILAEB 2/4 e 4 I

12

Proposed Method: AM-hCGA

Adaptive Multilevel hCGA . ifthe number of MPI
processes is O(10%), hCGA

. .. ... ... ... . is effective

Sl N-EE B-EE-B-EE-E-EE - fthe numper of MPI

R B t_”_l ¢_¢¢_¢ processes is O(10%-107),

. . number of processes at the
D D 2nd |evel of hCGA could be
‘ L ‘ 1 l l O(10%).

L] [ ] — 2-Layers might not be enough
for more processes

— More levels are needed ?

N + AM-hCGA

— 3-Layers in this work
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AM-hCGA: Effects of IHK/McKernel

Computation Time for hCGA= 100%, M Communication, lOthers

More significant reduction of comm. time by IHK/McKernel in “Tiny”
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