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R BKBHNCLBPUEDRE (##F) Rets
o MEIUY

o fHF (CC20FEN&EEENRE: 28.5°C) ASHRAE CLIMATIC DESIGN CONDITIONS 2021, there is a 1 in 20 year
= probability of wet bulb temperature conditions of 28.5°C occurring in Kobe.
o tEii¥ (FugakuNEXT: 40MW)

Extreme Annual Design Conditions

) 7J<5% 3 2 o C/42 o C (D LC) Extreme Annual Temperature n-Year Return Period Values of Extreme Temperature
PY Z I\l/ :“ 50 0 kW Extreme Annuzl WS Mean jteir::t?;: n=>5 years n=10 years n=20 years n=50 years
7 ( ) 1% [ 25% | 5% Min | Max Min | Max Min | Max Min | Max Min | Max Min | Max
° 7}(5}% 20 OC/3O OC (RD HX) 9.9 8.4 7.3 DB -1.8 35.4 1.6 1.2 -3.0 36.2 -3.9 36.9 -4.8 37.6 -5.9 38.4
WB -3.8 27.2 1.5 0.7 -4.8 27.7 -5.7 28.1 -6.5 28.5 -7.6 29.0
-
Peak partial PUE
[legend].
1 = 06 =P water (esp. cool, fresh water, e.g. drinking water)
————— =» air

*Differences in color indicate differences in temperature.

Outgoing: 32°C

Cooling Tower CDU Computing Resource
10MW x
Return: 42°C 4-systems
Outgoing: 20°C
air-cooled chiller Rear door air conditioning Data Storage System
i t 500kW x
"""""""""" 1 system

Return: 30°C
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om

HEzrD BN FIA

R-CCS
Area
e Kobe area (ambient humidity: 28.5°C) ASHRAE CLIMATIC DESIGN CONDITIONS 2021, there is a 1 in 20 year
Main Computing Resource (FugakuN EXT) probability of wet bulb temperature conditions of 28.5°C occurring in Kobe.
e Water temperature 32°C/42°C (DLC) Em_'mndltms Exreme Arnual Tempersure n-Vear Return Period Values of Extreme Temperature
Storage im0 B 0 e R B e

° Water temperatu re ZOOC/3OOC (RDHX) 9.9 8.4 7.3 DB -1.8  35.4 1.6 1.2 -3.0 362 -39 369 | -48 376 |-59 384
w8 -3.8 272 1.5 0.7 -48 277 -57 281 | -65 285 |-76 29.0
Waste heat utilization

e Assumed to be used by raising the temperature using a
heat pump

e Needs large scale heat consumers near R-CCS

[legend].
=P water (esp. cool, fresh water, e.g. drinking water)

*Differences in color indicate differences in temperature.

Outgoing: 32°C

1

Cooling Tower heat exchanger CDU

Computing Resource

1t

Outgoing: 20°C

10MW x
4-systems

Return: 42°C

> heat
pump

Heat utilization
destination

air-cooled chiller

heat exchanger Rear door air conditioning Data Storage System

500kwW x
1 system

Approx. 50-70°C Return: 30°C
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CPU PU | [ CPU ]

e Boost: 2.2GHTEN T, BE(L2.0GHz

e Retention: 74 NII7Z{EKEHIE— RIFEIT

cEd

Boost Mode
Retention dee

CORE I[ CORE I

CORE |[ CORE %ﬁ

Stop Unused

Cores

CORE I[ CORE ]

FPU

Eco Mode

Stop one FPU

o Eco: AZENINEEE/INAMT314>02D0D55
1D%1E83

NOTE: The absence of power-saving features is referred to as Normal Mode

actual power saving
eco core retention

normal eco boost boost

o Node Retention: OSOENWEIT Z1T7%PRE poos || Jnorm rete ecor ost b
DI 7 I Tzretentiont— RBITEESD |, | * | _ tion + | |0 eco

+ i ' t;on

. 135<VAV + 118.7W§| + + 132.9W. %

norm reter] | eco eco+| hoost boost [POOst boosf

119.5% >
115.1%% 000w "108.8W || {17.7% 1§ | jo0.ow
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WA L e NS PUPN TR T T PR | Ty
vy wvr"vl‘ "--‘ "" v 'vr IW ll‘ ”r‘l H"'l'v
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Normal Priority

Job-queue (basically FCFS*) uqs
‘m} [JOB][JOB][JOB] m |
|

Users

&= Submit JOB
High Priority

* First-Come, First-Served



MY N OYSADESR (2023$r“) i

FY2023 1H FY2023 2H
4H-9R8 108-3H

K1 > NEBIZREL 161 +5.6%
s B ODFIIRA > X 248,303 320,692 +29.2%
stH . — ROEH(F1T)(w) 97.69 94.07 -3.7% -6.86% for FY2022

B 1st Earning period [0 2nd Earning period
5.0 ~ 5.0

Points (million)
[g]
N

O
o

Points (million
o
n

i UH DDDH

123456738910 12345678910

Ordered by top 10 groups in Ordered by top 10 groups in
Ist Earning period 2nd Earning period

o
o

node hour-based ratio

https://sc24.conference-program.com/presentation/?id=pap400&sess=sess389 Apr2l Map2l lund? k22 Augd? Sepd? Oct22 Now22 Decd2 Gn-23  Febd Mar2d

B other|w/'o Energy saving| W eco retention B eco+retention

e N> TOTSAICKD TKDFBEOEEBANDEFE EHEINTZ
« J—RBIEDOFEETEEE NN KRICHE U 28
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I e Architectural Outlook Proposed by Feasibility Study

High BW & heterogeneous node arch
and whole system overview

Performance target of the entire system

: CPU GPU
Interconnection NW
Total Num. of Nodes >= 3400 Nodes
FP64 Vector FLOPS >= 48PFLOPS >= 3.0EFLOPS
GPU e GPU GPU FP16/BF16 Al FLOPS >= 1.5EFLOPS >= 150EFLOPS
Socket  Socket Socket  Socket
: : FP8 AI FLOPS >= 3.0ELOP >= 300EFLOP
| GPU Gpu 1| eee | L gpu GPU - FP8 AI FLOPS (w/ sparsity) — >= 600EFLOPS
Socket | | Socket Socket | | Socket Memory Size >= 10PiB >= 10PiB
CPU CPU CPU CPU Memory Bandwidth >= 7PB/s >= 800PB/s
Socket Socket Socket Socket
Total power consumption <40MW

Goal: More than 5-10x effective performance gain in HPC apps,
more than 50EFLOPS effective Al performance (needs Zetta-scale low-precision perf.) ,
and 10-100x apps performance improvement by combining simulation and Al




Comparison of power consumption

K computer Fugaku =, FugakuNEXT
H
K AEN
Release Sep. 2012 Mar. 2021 2030
Peak power
(Linpack) 12.7 MW 29.9 MW <40MW
Average power 10 MW 17 MW -
Water cooling 70% 90% 95%
ratio (CPU/NIC) (CPU/MEM/NIC) (CPU/GPU/MEM/NIC/PSU)
PUE 1.3-14 1.3-1.35 <1.1

~ Data Center Bldg.
\ RZE ’/’

S

/" ’ = ; 't _‘:q -
- Heat Sourc
v -2 ll Machinery Ared
(2 phase)#li

Google Earth.
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