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« RIKEN,AICS & FUJITSU (C&KD
MR hmEtRMEsE

@ GENESIS MD for proteins
o :I 5_\‘ _U\_‘ /]/ \/ 5% E}J @ Genomon Genome processing (Genome alignment)
Earthquake simulator (FEMin unstructured & structured
= ~ n @ GAMERA :
- BrRRENSDY—5y N7 T — grid)
< ~ < — \ Weather prediction system using Big data (structured grid
; = /0)@% & /XTA—\)D J j I\ Ij L @ NICAM+LETK stencil & ensemble Kalman filter)
/ Eﬁ%%L% L/_C Eﬁ% ® NTChem molecular electronic (structure calculation)
_ A\ 7 _ =~ ~
- 91@0)9 b_\y |\ J j IJ b_ >3 ® FFB Large Eddy Simulation (unstructured grid)
@ RSDFT an ab-initio program (density functional theory)
|—|_—|_ SHH Computational Mechanics System for Large Scale Analysis
¢ E’ “‘n%h@ Adventure and Design (unstructured grid)
— CCS_QCD * Wilson-Clover ® CCSs-Qch Lattice QCD simulation (structured grid Monte Carlo)
\ - .
quark YJLJ\ % AICSEII (PL) BRI &E D3I
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Target Application

@ GENESIS MD for proteins Collective comm. (all-to-all), Floating point perf (FPP)
Genomon Genome processing (Genome alignment) File I/O, Integer Perf.
3® GAMERA Earthquake simulator (FEM in unstructured & Comm., Memory bandwidth

structured grid)

Weather prediction system using Big data
@ NICAM+LETK (structured grid stencil & ensemble Kalman Comm., Memory bandwidth, File 1/0, SIMD

filter)
® NTChem molecular electronic (structure calculation) Collective comm. (all-to-all, allreduce), FPP, SIMD,
® FFB Large Eddy Simulation (unstructured grid) Comm., Memory bandwidth,
@ RSDFT an ab-initio program (density functional theory)  Collective comm. (bcast), FFP

Computational Mechanics System for Large
Scale Analysis and Design (unstructured grid)

Lattice QCD simulation (structured grid Monte

Adventure Comm., Memory bandwidth, SIMD

© CCS-QCD Carlo) Comm., Memory bandwidth, Collective comm. (allreduce)
. e e = AICST/IlE (PL) BARERERLDSIH
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Target Application

@ GENESIS MD for proteins Collective comm. (all-to-all), Floating point perf (FPP)

Genomon Genome processing (Genome alignment) File I/O, Integer Perf.

Earthquake simulator (FEM in unstructured &
structured grid)

Weather prediction system using Big data
@ NICAM+LETK (structured grid stencil & ensemble Kalman Comm., Memory bandwidth, File 1/0, SIMD

® GAMERA Comm., Memory bandwidth

filter)
® NTChem molecular electronic (structure calculation) Collective comm. (all-to-all, allreduce), FPP, SIMD,
® FFB Large Eddy Simulation (unstructured grid) Comm., Memory bandwidth,
@ RSDFT an ab-initio program (density functional theory)  Collective comm. (bcast), FFP

Computational Mechanics System for Large
Scale Analysis and Design (unstructured grid)

Lattice QCD simulation (structured grid Monte
Carlo)

Adventure Comm., Memory bandwidth, SIMD

© CCS-QCD Comm., Memory bandwidth, Collective comm. (allreduce)
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« QCDO—ROHO—FILF1—=7
— Hot Chips 28 - 2016
( Mon 8/22 Day1l 9:45AM GPUs & HPCs
ARMvS8-A Next Generation Vector Architecture for HPC BEFER)
— SRAFALCEDETFI—=7
#  AICSAlllfa (PL) BIREXERKDSIA

Instruction Set Architecture %l'(!g

e ARM V8 HPC Extension
e Fujitsu is a lead partner of ARM HPC extension development

« Detailed features were announced at Hot Chips 28 - 2016
http://www.hotchips.org/program/ SVE (Scalable Vector Extension)
Mon 8/22 Day1 9:45AM GPUs & HPCs

ARMvVS-A Next Generation Vector Architecture for

HPC
Post-K: Fujitsu HPC CPU to Support ARMv8  ARM' fujitsu
. - .
¢ FU] itsu’s inheritances Post-K fully utilizes Fujitsu's proven supercomputer microarchitecture
Fujitsu, as a “lead partner” of ARM HPC extension development, is
e FMA wc]-rking to reali_zetan ARM Powered® supercomputer w/ hﬂqh

application performance

» Math acceleration primitives ARM v8 brings out the real strength of Fujitsu's microarchitecture
e Inter core barrier

HPC apps acceleration feature Post-K

FX10 K computer
[ ] SectOF CaChe FMA - Floating Multiply and Add |
) Math. acceleration primitives* | ' Enhanced | o Enhanced
o Hardware prefetch assist Inter core barrier v v

Sector cache vEnhanced | o Enhanced
Hardware prefetch assist v'Enhanced | wEnhanced

= ENENENE NN

Tofu interconnect vIntegrated | o Integrated

* Mathematical acceleration primitives include trigonometric functions, sine & cosines, an

TIPF.H 2016/10417 — . — 40
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