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Spack enables Software distribution for HPC RCCS

» Spack automates the build and installation of scientific software
» Packages are templated, so that users can easily tune for the host environment

No installation required: clone and go

$ git clone https://github.com/spack/spack
$ spack install hdfs

Simple syntax enables complex installs

$ spack install hdf5@1.10.5 $ spack install hdf5@1.10.5 cppflags="-03 -g3”
$ spack install hdf5@1.10.5 %clang@6.0 $ spack install hdf5@1.10.5 target=haswell
$ spack install hdf5@1.10.5 +threadssafe $ spack install hdf5@1.10.5 +mpi “mpich@3.2

ithub.com/spack/spack
* Ease of use of mainstream tools, with flexibility needed for HPC tuning O 8 /spack/sp

* Major victories:
* ARES porting time on a new platform was reduced from 2 weeks to 3 hours
* Deployment time for 1,300-package stack on Summit supercomputer
reduced from 2 weeks to a 12-hour overnight build
» Used by teams across ECP to accelerate development



@ ||
“Spack now understands specific target microarchitectures RCCS

e We have developed a cross-platform library to 22’)) @

(iteD |
detect and compare microarchitecture metadata § s
o Detects based on /proc/cpuinfo (Linux), sysctl (Mac) '

$ spack arch --known-targets

e Allows comparisons for compatibility, e.g.: e i A
skylake > broadwell IBM - ppc64
zen2 > x86_64 power7 power8 power9
e Key features: IBM - ppcgclue o
. . . . . powersLe powerdlLe
e Know which compilers support which chips with , .
WhICh fIagS AuthenticAMD - x86_64 . '
barcelona bulldozer piledriver steamroller excavator zen zen2
¢ Determlne Compatlblllty Genuinelntel - x86_64
. . . . t h 11 ic_knl delak
o Enable creation and reuse of optimized binary corez  sandybridge broadwell skylakeavs12 icelake
F)Ei(:h(fﬂg;faf; nehalem ivybridge skylake cannonlake
o Easily query available architecture features for GenuineIntel - x86

i686 pentium2 pentium3 pentium4 prescott

portable build recipes

class OpenBlas(Package):

e We will be extractin? this as a standalon
|Ibl‘al‘y for other tools & |anguageS def contigure args(selt), spec: $ spack install lbann target=cascadelake

args = []

® HOpe tO make th|S Standard! Sk WL L $ spack install petsc target=zen2

args.append('--with-avx512"')

return args

Simple feature query Specialized installations
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® Fujitsu-Riken-Arm joint effort on AI framework ™
development on SVE/A64FX

e MOU Signed Fu1|tsu -Riken Optimization Levels
Nov. 25, 2019

~Original code

~Naive integration

~Layout propagation
=4 Rel.U &% Batch Nc:-rm
J

Layer fusion
Transform weights to
integrate BN (offline)

Exaops of sim, data, and Al on Fugaku and Cloud

L

=
‘Arm Xbyak, Eigen + Lib ||

e w/Arm in works .

N

22 UEII.I.IOJJad o129




Deployed

B EOLNXHRURAITEA>I5

Purpose

Al Processor

COlll
R-CCS

Tokyo Tech. July2017 HPC+Al  NVIDIA P100 45.8 PF 22.9PF/45.8PF  8.125PF  13.704 GF/W
TSUBAMES3 Public X 2160 (FP16) (FP32/FP16) #22 #5
U-Tokyo Apr. 2018 HPC + Al NVIDIA P100 10.71 PF 5.36 PF / 10.71PF (Unranked (Unranked)
HE4 Reedbush-H/L  (ypdate)  Public x 496 (FP16) (FP32/FP16) )
838.5PF U-Kyushu  Oct.2017 HPC+Al  NVIDIA P100 11.1 PF 5.53 PF/11.1 PF  (Unranked (Unranked)
5 ITO-B Public X 512 (FP16) (FP32/FP16) )
86.9 PF AIST-AIRC  Oct. 2017 Al NVIDIA P100 8.64 PF 432 PF/8.64PF  0.961PF  12.681 GF/W
] AICC Lab Only X 400 (FP16) (FP32/FP16) #446 #7
SummitLl :
e 1/4 Riken-AIP  Apr. 2018 Al NVIDIA V100 54.0 PF 6.40 PF/54.0PF  1.213PF  11.363 GF/W
H';Hz 15 Raiden (update) Lab Only x 432 (FP16) (FP32/FP16) #280 #10
=
AIST-AIRC Aug. Al NVIDIA V100 544.0 PF 65.3 PF/544.0 PF 19.88 PF  14.423 GF/W
ABCI 2018 Public X 4352 (FP16) (FP32/FP16) #7 #a
NICT Summer Al NVIDIA V100 ~210 PF ~26 PF/~210 PF 7??? 7??
(unnamed) 2019 LabOnly  x 1700%2FE (FP16) (FP32/FP16)
C.f.USORNL Summer HPC+Al  NVIDIA V100 3,375 PF 405 PF/3,375 PF  143.5PF  14.668 GF/W
Summit 2018 Public X 27,000 (FP16) (FP32/FP16) #1 #3
E&(Ck Rk | Riken R-CCS 2020 HPC + Al Fujitsu A64fx >4000 PO  >1000PF/>2000PF > 400PF >16 GF/W
T e Fugaku ~2021 Public > x 150,000 (Int8) (FP32/FP16) #1 (2020?) #1
QAT IS [ ABCl++ 2020 Al Future GPU >100 PO >200PF ~50PF ?27?
LK (speculative) ~2021 Public 1000 ~ 2000 (INT8) (16 bit) (w/ABCI)

16
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. Fugaku LiveStream: Society 5.0 Data Storage & Analysis (Il
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