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Some Likely Exascale Architectures
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Sunway TaihuLight From “Abstract Machine Adapteva Epiphany-V
« Heterogeneous Models and Proxy « 1024 RISC
processors (MPE, Architectures for Processors
Exascale Computing
CPE) . * 32x32 mesh
Rev 1.1,” J Ang et al :
« No data cache « Very high power

efficiency

William D. Gropp, National Center for Supercomputing Applications
12th INTERNATIONAL CONFERENCE ON
PARALLEL PROCESSING AND APPLIED MATHEMATICS

Lublin, Poland, September 10-13, 2017




ZYNQ 70x0

Dual-Core
1 Gb Eth ARM A9

. . Processor
USB OTG
1 GB DDR3L
UART

Parallella Board

Parallella (2014)
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18-core minicomputer

e 5W

e 16-core Epiphany RISC SOC
e Zynq SOC (FPGA + ARM A9)
e Gigabit Ethernet

e 1GB SDRAM

e Open source design files

e Runs Linux




Epiphany

1 GHz RISC
Core




MaTemaTnyeckaa moaensb:
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MaTemaTnyeckaa moaensb:
cxema Bepne B CKOpoCTHOU popme
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ba3osbin anropntm M/l

Setup Positions

Arrays of Structures: o o
Periodic Boundary Conditions

typedef struct { Compute Forces
float x,y,z;
float mass; loop over N time steps:
} Particle; Verlet Initial Integrate

if (Neighbor Decide)
Periodic Boundary Conditions
Neighbor Build

Clear Forces

Compute Forces

Verlet Final Integrate

typedef struct {
float vx, vy, vz;
float ax, ay, az;
} ParticleV;



[Tapannennsm anropmntTma

AeKkomno3nyuma no Yyactuuam

Kaxkabi u3 P npoueccopos
nony4daet N/P vactuy,
(pacnonoxkeHue B NPOCTPaHCTBE
He y4YuTbiBaeTcA)

[lpoueccop BblMUCAACT BCE
B3aMMOAENCTBUA MeXay
«CBOMMM» YaCTULAMM

Ha Ka*kaom ware npomcxoaunT
KOMMYHUKaUMA «KaxKabl-C-
KaxKabIM», YTOObI NONYYUTH
KOOPAWHATbI YacTumL, OT
OCTa/IbHbIX MPOL,ECCOPOB U
BbIYUCAUTb UX BKNA4, BO
B3aMMOAENCTBUE

Jdekomno3nuyma no NPoOCTPaHCTBY

BblumcnmtenbHbi 06bem
pa3buBaeTca Ha P TpexmepHbIx
6n10KOB

Kaxkabin npoueccop
obpabaTbiBaeT YacTULbI,
nonajaroume B COOTBETCTBYHOL NN
610K

[Mo mepe ABUXKEHMA aTOMbI
nepeHa3HayarTCAa HOBbIMU
npoueccopam

Ob6meHbl N0KaNnbHble NO CBOEMN
npupoae, padbneHune
NPOCTPAHCTBA MOMKET ObITb
oTobparkeHo Ha ceTb Epiphany



CTpyKTypa nporpammeoil

C main.x ") Coprthr-2.0(2016):

1 PacnpegeneHune nporpamm no
npoueccopam Epiphany n ynpasneHue mnx
coprthr-2.0 BbINOJIHEHWEM
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coprthr-2.0

OpenSHMEM (Initial release Dec 2016):
], 0bMeH AaHHbIM MeXy NPoLeccopamm 1

( Exit ) CUHXPOHM3aLUA




Energy

Bepudunkauma: coxpaHeHne nosIHOU
3HEepPruu
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BepndunKauma: conoctaBaeHne SHEPTUN
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BepudunKkauma: conoctaBieHNEe TPAaEKTOPUM
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MacwTtabunpoBaHue anropmtma
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TecToBbIN CTEHA




[Mpodunnb sHepronoTpebaeHns npu
3anycKe nporpammol
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BbiBoAbl

PaccmoTpeHOo YyCTPOMUCTBO HOBOM NMPOLECCOPHOU apXUTEKTYPbI
Epiphany n eé cpeacrtsa napanaenbHOro nporpaMmmpoBaHUS

Ha nnatpopme-npototmnne Parallella Hanncana n sBepndpumumposaHa
nporpamma Aana aaropmtTma KnacCu4eckom MoNekynapHou
ANHAMUKN C MeXaTOMHbIM noTeHumanom JleHHapaa-AxoHca

[poBeaeHbl U3MepeHUna sHepronoTpebaeHns naatpopmbl
Parallella. HanBHas peanunsauma M-anropntma co CA0KHOCTbIO
O(N?) moskeT npeBoCcXoAnTb NO 3HEPro3dPeKTUBHOCTU IMHENHO

mMmacwTabupyembit kKog LAMMMPS Ha apyrov sHeproaddeKTMBHOM
nnatpopme ODROID-C1

[MpoaHann3npoBaHbl BO3MOMKHOCTU AabHEULIEN ONTUMU3ALNN
napannesibHoro aJiropuTMma ana A0CTUXKEHMA bonbLlen
NPOnN3BOANUTENBHOCTU



