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Zeroth law of turbulence

Normalised energy dissipation rate (shear turbulence)

Cop

CGZ = = (CN+C31+R—€L)

Refs. Kitamura, JPSJ (2025), submitted.
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Zeroth law of turbulence

Normalised energy dissipation rate (shear turbulence)

eL L Cop
Ce = -=— |Cny+Cq + —
(2K/3)2 Le Reyr

Refs. Kitamura, JPSJ (2025), submitted.
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Conclusion

» (' is a candidate for the universal class of turbulence as a consequence
of testing the statistical laws which is expected to be universal for
non-ideal turbulence

> A hint for reconsideration of the Richardson-Kolmogorov cascade?

> A universality may be related to nonlinearity, c.f. 4/5 law and depletion of
nonlinearity...

> Not clear how universal C, is since it is a large-scale physical quantity

> eLp/(2K/ 3)% ~ const. is valid in practice (for forced turbulence)

Future outlook

> An extention of the present formalisation to the inhomogeneous
turbulence

Thank you for your attention 21
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- The Next PlatformDic S
"Driving HPC Performance Up Is Easier Than Keeping
The Spending Constant:"

https://www.nextplatform.com/hpc/2025/12/10/driving-hpc-
performance-up-is-easier-than-keeping-the-spending-constant/1689619

FP64EEED

« "If you can get them to budget four times the computer because it
will be doing GenAl half the time, then you still end up with twice
the HPC performance”

Supercomputer
Cray 1A
Cray X-MP/48

Intel ASCI Red

IBM ASCI Blue Pacific
SGI ASCI Blue Mountain
IBM ASCI White

NEC Earth Simulator
Compaq ASCI-Q

IBM ASCI Purple

IBM BlueGene/L

Cray Red Storm
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IBM Power 775
Fujitsu K
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Fujitsu PrimeHPC
NUDT Tianhe-2
Total Pangea 2
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IBM Summit
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Intel/Cray Aurora
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HPE Frontier 2019
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Inflection Al/CoreWeave

Microsoft/OpenAl
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Dell Horizon

Oracle Solstice

HPE Discovery
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10,510
20100
13,300
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23,000
54,902

6.700
43,903
30,000

207,000
125,000
180,000
537.210

1,000,000
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1500000

1679820
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748 000
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2,821110
3.350.000
1226280
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4,500,000
6,800,000

$/Teraflops
$230,042,160,375
$55,190,005,714

$55,239.758
$38,036,160
$60,063,750
$12,662,545
$12,192,941
$9,979,342

$1,288,650
$409,168
$931,569

$126,971
$82,816

$21,508
5153264
$105,967
$13,573
$15,426
$3.904
$30,904
$3L097
7,646

$12.320
$4232
$2,492

$1.032
$1,068
S1022
52234
5400
$333
$333

$357
5101

kB

s213
S1194

$408

$667
51333
5588

Perf Relative
To Cray 1A
1
5
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23,750
19.200
76,875

250,000
128.000

622,500
3,725,000
775,000

6.875,000
16,250,000

29381250

68,125,000

65,687,500
125,625,000
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169,456,250
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1125,000,000

3,357.562,500

6.250,000.000
9,375,000,000
9.375,000.000

10,498,875,000
12,375,062,500
4,675 000 000

5 312 500 000
17.631.937.500

20937 500.000

7,664,250,000

1.875.000,000

28.125,000.000
42,500,000,000

Cost Relative
To Cray 1A
100
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393
5.01
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1325
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6.63
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5.85
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30.26
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5.57
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0.95
19.43
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5.05
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5.80
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32.60

10.87
13.58
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37.09
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163.01
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$200 M
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0.00087
0.00362

36
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E 1 — (HPC Wire Japan)
https://www.hpcwire.jp/archives/102997
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https://developer.nvidia.com/blog/inside-the-nvidia-rubin-platform-six-

new-chips-one-ai-supercomputer/

Feature Hopper GPU Blackwell GPU Rubin GPU
FP32 vector (TFLOPS) 67 80 130

FP32 matrix (TFLOPS) 67 227* 400*

FP64 vector (TFLOPS) 34 40 33

FP64 matrix (TFLOPS) 67 150* 200*
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- Bill GroppExD-1 >4 E 1 — (HPC Wire)
https://www.hpcwire.com/2025/11/21/whats-next-for-bill-gropp/

- “For HPC researchers, this is a great time, because there’s all sorts of things to explore, all sorts of new ideas, all
sorts of opportunities”

- “For computational scientists who have an established code, this is a scary time because they’ll probably have
to rewrite it, maybe several times. "

- ERTTE @I (Talk at SCA/HPCAsia2026)
Our Strategy: “Bottom-up” Insight

« We need to use advanced users as “Sensors”
- Gathering demands directly from the field.
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