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Extended Bridge++ framework:
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performance of Wilson mult: 32°x64 latt. [GFlops/node]
1 node, w/o manual prefetch, double prec.

150
layout 1, 1T S
2T e
AT
baseline, 1T ——
2T /7
AT —

GFlops

(I

1 4 32 64 1 4 32 64 Oakforest-PACS

) proc.
layout 1 baseline /node

50 |
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SIMD architecture

« T—HL AT MIKDMHREDIEL)
- 2TV 77T b (layout-1)
- "Grid"-type (layout-2) P.Boyle et al. PoS (LATTICE2015) 023
— layout-1 H' 15%EESERIC DT (REREFRVY)

layout-1 500

performance of Wilson mult: 32°x64 latt. [GFlops/node]
w/ manual prefetch

i layout 1, 1T I |
400 layout 1, 2T

layout 1, 4T m—
layout 2, 1T ——
300 layout 2, 2T —31 |

layout 2, 4T —=

GFlops

g 2-
I234
ﬂﬂﬂﬂ
200 | i M -

$_' 4 100 | -
=

oy 0
\\ 2 1 4 32 64 1 4 32 64 proc.
5 ‘E 4 1 node 16 nodes /node
p-37
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GPU, Accelerator

GPU, @& 77Ot L —4
- BRAERREOA TO— R
. GPU (NVIDIA, AMD)

- OpenCL and OpenACC
. S.Motoki et al., Proc. Comp. Sci. 29 (2014) 1701 NVIDIA P100
« H.Matsufuru et al., Proc. Comp. Sci. 51 (2015) 1313
« PEZY-SC
- OpenCL (PZCL)
« T. Aoyama et al. Proc. Comp. Sci. 80 (2016) 1418
00— RZEHFHADI—RFTTA>
- ¥R — ROOEE TG RIEE
- (I OpenACC ZEAKI(C
- SIMD & [HEFFATED XD ICHEHF

https://www.nvidia.co.jp/

PEZY-SC Suiren Blue
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Fugaku

Fugaku will be available in 2021

« ARM based processor by Fujitsu with Scalable Vector Extension
- Architecture: Armv8.2-A SVE 512bit
- Core: 4 CMGs (NUMA nodes), 48 cores for compute &
DP: 2.7+ TF, SP: 5.4+ TF, HP: 10.8 TF
- Cache: L1D/core: 64 KiB, L2/CMG: 8 MiB, 16way
- Memory: HBM2 32 GiB, 1024 GB/s (From Fuiitsu site)
- Tofu Interconnect D (28 Gbps x 2 lane x 10 port)

« Prototype was aworded top ranking of

rcie | [ Tom
Green500 in Nov. 2019 CMG
« RIKEN Fugaku processor simulator is Bk ol
available for application development :\:i::::f':;;;,
DP 3.072 TF/core | %G:

S| e
3.379 TF (boost) a1 25 55E
(From Kodama-san's talk at B —--te----- ‘ ~
QCD coding workshop Dec 2019) , _jlji_l‘
(From RIKEN R-CCS site)
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Preparation to Fugaku

Basic strategy

o HEDITIT QWS Z=FIA
- “QCD Wide SIMD” library (R-CCS/FS2020 CHA & AHULMCHFE)
- Available: (domain-decomposed) even-odd clover fermion

e Bridge++ T3
- JIT)L=A2EBF : Domainwall, Staggered, etc.
- QWS OmiE{b>2o—w D%z iEH

-1

« “"QWS” implementation
- QWS £EIUT—FLA77TI b, ORI I TOI S F %R
- QWS ZIE NI TT —FDEHA

« “SIMD2" implementation

- SIMD (for AVX-512) 77 —FF0F v DIZHICRFELUIZEDZFIHA
- FugakuTHIEENH D AIEEM — ELU THHRDFIE
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Preparation to Fugaku

Bl Use instead of the classes in the core library
Core library
(public version) | (Actual class name is AFopr_<AF|eId<REALTYPE, IMPL>>)
SIMD2-Impl. \J QWS-Impl. \/
AFopr<SIMD2> AFopr<QWS>
mult() mult()

AFopr_Domainwall AFopr_Domainwall AFopr_Domainwall AFopr_Domainwall
_General _General_5din _General _General_5din
mult() mult() mult() mult()
| AFopr_Wilson ? AFopr_Wilson
mult() § mult()
(extract and call) (call) (extract)
y Y y
Bridge-based benchmark code
QYS (QCD Yet another wide SIMD) il § CRE

To be optimized on Fugaku
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Preparation to Fugaku

« Length of SIMD vector

- VLEND=8 (double), VLENS=16 (float)
- Restriction of local lattice size in x-direction

« SIMD2 impl.
- VLEN/2 sites in x-direction are packed in a SIMD vector
QWS impl.
- VLEN sites in x-direction are packed in a SIMD vector
SIMD?2 (lexical site ordering) QWS (lexical site ordering)
RelIm[Re|{Im|Re|Im[Re{lm Re
(double precision) Im
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X

Mg FS —>1B5% 11— R Bridge++ DA%
¢« I BFQCD>=al—>3>
. JOUSLHERODRAND

- ATz U MERE C++ TOERE

o5, YRR (CEE 9 D&

-ﬁﬁj—¢70?VT@ﬁLWEﬁUE\?ﬂ%)@%ﬁ

- SIMD 7—#F7JFvElTDEE

- GPU, PEZY-SC: ' EEF7Z7OtSL —9\DOATO— K

- Fugaku ([CEFTDO#4E
FTUWT AT 7 ORFFD7 —F7IF vt I D(C. BI1— RIEBEA

m@@m@i@ B_lge_ Ty 8 3

H

http://bridge. Ikﬂp}"l—E{tICE cade;
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