Empowered by Innovation N Ec

SX )= A hiiiSX-ACE O #1re
TJRIATLDITT hEEMT

2015V 034 20V

NEC IT A0 A /



SX‘A(CE(DL_. *D /)




NP ELR N SN )~ A

SX 30
A
(D]
(@)
-
G
= 5
L2 a{\o“
) oV
o ot

SX-8/8R

SX-7_ prossssal

ization

So“\Na Distrib

Automatic Parallelization




HRC OWI L HNEA)

1.0E+10 1 T
—*— Lipack ave. [TF]
L OE+00 |+ #of cores ave. Exa Flops
——# of nodes ave. i e e
1.0E+08 | —+ Core perfromance ave. [GF] Liat
o Frequency ave. [GHz] _5“%. - )
1.0E+07 ! a0 GW‘NeaL ncreasing
i £ i { o
5 € e f cores A5 7))
1.0E+06 : oo-o"f,%ﬁ;‘" oo v
Y o8 |
1.0E+05 , GFAZ,,“E-;,‘.:S/H_D_D P - ‘ ‘_W 8
;Af‘ e P nodes = —
OE+04 - o ac.‘ 22y = #_.Hl-._'.---"'*_"‘a.._ & _,q"'" 1 QO
1.0E+ 4??2,..& D e o
T e == @ ."f! . 8 ;
1.0E+03 ""‘M—Fﬁ*-"*' | R i o ...G_')
. T T L= — o
| ea" 4=
1.0E+02 : 1—42—'3/o’_¥_ = - : =
| - -~ i 59 ar
oore’s LAV -~ ... core[GF]125%lye o
1.0E+01 ;'g_ - = = =2 = p——r— H
e~ — [ t--&*t‘ e & . R
LoEs00 |t e oo v oo e oo e "0 oFrequency [GHz] 110%/year Nearly
= = constant
1.0E-01

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

© NEC Corporation, 2015 S>> - — Empowered by Innovation N Ec



XE) 72N

MD, Weather A .
Cosmo physics Structural analysis

o 10 - Particle physics Fluid dynamics
o ! -

[T

= # S

g O ﬂ

> 1 b

) _ﬂ e 2_ L ____N
= ;

S o G%°

=

S

c

©

Q9 0.01

>

o

=

@ 0.001

e

o)

et

- 0.000: R
g 0.001 0.01 0.1 1 10 100 1000

(e

Required memory capacity [PB]

Reference: fiReport on Strategic Direction/ Development of HPC in

© NEC Corporation 2015 SX- A= empowerea by inovation - [NJIEEQC




SX A=

© NEC Corporation, 2015 Empowered by Innovation N ‘



R A
Vector Processing Unit Remote access Control Unit
’SPU
\
256GB/s COre cCore core

Architecture Vector
CORE
Clock Frequency 1.0GHz
Performance 64GFlops
Interconnect | ADB size 1MB
ADB bandwidth 256GB/s
| | | | Memory bandwidth | 64GB/s~
256GB/s } 8GB/s x2 256GB/s
CPU
Cores 4
EXEXEEEEEEEXEE X Iy
Performance 256GFlops
Memory controller | Memory bandwidth | 256GB/s
L -t T L L 1 | 256GBSs AT
Memory capacity 64GB
, Memory(DDR3)
;’zf=§_ © NEC Corporation, 2015 SX-A_— PEOECMBRE Ry e NEC



28nm
P 1GHz

23.05 x 24.75mm
209

. DDR3 x 16¢h.
. IXS
. PCle x8 x2ch.

| SX-9CPU LSI A
5.5 L0

k ;:T==Page 8 © NEC Corporation 2015 Empowered by Innovation NE‘



P—%F0FvD Ik 7WIILDEEMLE] 2

CPU

YARANZMIViE e &

56GB/s  COre core core
| \ Interconnect
8GBI/s x2

8GB/s x2
y: 3 VPR a
, ~1256GB/s
XE)
ADBw s
= 3 266GBIs
Y ' (MSHR) Memory(DDR3)
Yy ' (store merge)
Empowered by Innovation NEC

k‘%e 9 © NEC Corporation 2015 SX-Ad =



04 nodes = 16TF, 16TB/s

gl ~ W =Ky—3 su

4 cages = 32 modules
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Develop high sustained
performance applications

Large capacity, High performance, High reliability
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W 5E RIGE &= SR
CPU CPU /CPU
SX-9 102GFK 102GF x 1 256GB/s 1875W
SX-ACE 256GF: 64GF x 4 256GB/s 469W
IVB(Xeon) 230GFK 19GF x12 60GB/s 200W
Power7 245GFK 31GF x 8 128GB/s 656W
FX10( Sparc) 234GFK 15GF x16 85GB/s 281W
2 Xe oPower7 FX10 A 47 J i / a
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SX-ACE

A Flopl/s

SX-ACE ' HPCG
A HPCG (High | Performance Conjugate

LINPACK

Gradient

’ HPL| HPCe |HPCS,
Rank Site Computer Cores Rmax
Rank

(Pfiops) (Prieps) | HPL

. ; Occigen Bullx Xeon 12C 2.6Ghz

Grand Eguipement National de
12 Caleul Intensif + Inf 50,544 2.07 .0448 | 2.8%
13 U of Tokyo Ocelgen Bullx Xeon 12¢ 2.6€h2| 76,500 | 1.043 | 36 0448 | 4.3%
14 | Texas Advanced Computing | Stampede, Dell Intel (8c) + | 157,696 | 1.762 | - 044 2.5%
Center Intel Xeon Phi (61c) «+ IB | (462 462)| (5.168) (.9%

Helios Bulix B510 Intel Xeon 8¢
15 IFERC 27 cHz + I8 70,560 | 1.24 | 30| .0426 |3.4%
18 HWC U of Stuttgart Hoernet Cray Xeon 2.56Hz 94,656 | 2.763 .0391 | 1.4%
17 SURF Sara CartesiusZ Bullx Intel Xeon | 25,920 | .848 0195 | 2.3%

NEC 8X-ACE 4C + custom

eauTix Bul U n

19 Meteo France 12 2.7 EHz + IB
Prolix Bullx B710 Intel Xeon
20 Meteo France 2.7 &Mz 12¢ + IB 23 760 465 | 80 Qroo | 2.1%
Manny Bullx B720 Xeon 12C 2.8
21 Bull Angers CHz + IB 12, 980 .430 0097 | 2.3%
CALMIP Bulix DLC Intel Xeon
22 U of Toulouse 10C 2.8 EHz + IB 12 240 255 | 184 00725 | 2.8%
. Wilkes, Intel Xeon 6C 2.6 G6Hz
23 Cambridge U + Nvidia Kepler 14C + IB 5120 240 | 241 | .00385 | 1.6%
TUSBAME-KFC Intel Xeon 6C
24 TiTech 21 6Hz + IB 2720 239 | 392 0037 | 2.5%
Cartesius Bullx Xero, 8C
25 SURRF Sara 2 5eHz + IB 3038 154 | 499 0025 | 1.7%
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A Application: Seism3D with flat-MPI
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