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Watt-Bit Collaboration for D|g|tal Infrastructure

» Report 1.0 of the Public-Private Advisory Council on Watt-Bit Collaboration

»  METI and MIC jointly held meetings of the Expert Group on the Development of Digital Infrastructures
(DCS etc. ) and demonstrated the need for urgent discussions on measures for developing digital
infrastructure in a series of reports (such as the Interim Report 3.0 released in October 2024).

*  Given the large amount of electricity that DCs need, their swift development requires POWET,

telecommunications, and data center operators to work together for effective
infrastructure collaboration between electricity and telecommunications entities (watt-bit collaboration) in
efforts to effiiently develop the electricity and telecommunications infrastructure, as shown in GX2040

Vision - Strategy for Promoting Structural Transition based on Decarbonization: Revised Version

(Cabinet Decision in February 2025).
100
:t == t \jz \t Electric Power Cabl &
ectric Power Cable (Cupper) NN =
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Material Electricity Digital bits
(Molecule) (Power/Watt) (Digital Function) ical) Fe
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NIST CSFIE. L F D5 DD EAR#HE(Core Functions) TIERSNET
1. Identify (& 5I)

vV BE. R ER. EHEMHLGEZIEEL. tX 1T EEBEOEBRERE,
2. Protect (BA1H1)

V X)) T REERL. BEMNCEEZTS
3. Detect (&%)

V X ) TAARVEREREZT7ILAA L TR,
4. Respond (Xt)
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5. Recover({€IH)
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3. Detect(#4%0) :
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VAT URET " Resilience”, . . .
(D Recovery actions without existing plan

(@ Data protection is the 1%t priority
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From

Centralized Lock-on {Public} Cloud

To

Distributed Edge {Private}Cloud
with Physical/Embodied Al, Agentic Al,
Federated & Transfer Learning
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Beyond

Industry 4.0
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NoT...WebH—E XTH#ERLZELT=L. CDN(Contents Delivery Network)
THREEBRLELI R, T DWeblL, SEELP2PTL =z, o o WebH—E XAV,
Ay aKOBEBRICS+HP2PIZELSE 1=,

P2P = £ EICcS = BEZERICS + P2P

"
[5 CZ &(Hybrid Cloud/Al) AY 25K (+A) THEREZ 2 TETLVET,

[7—4t> 54— EPRX]
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@ 977Kk
(2)-1 1aaS
(2)-2 SaaS
(2-3 CaaS, Computing as a Service, (for Supply Chain, HPC&AI)




€5 compute.exchange

Compute Standards Council (CSC)

Prepared for SoftBank




Council Organization and Members

Subcommittees Chair

Semiconductors

I 1
I I
I I
|
OEMs 1
I I
I Servers 1 Storage Network Cooling
Service Providers 1 I
Chair 1 1
Compute Exchange . GPU Cloud I Data Center Power Inference/Hyperscaler Sustainability
Software Providers | |
Vﬁmgﬁlr | Kubernetes : Slurm Measurement Development Observability Tools
Consumers : I
| Large Model : Commercial Community u':x:m?{;: s
Policy l
I 1
. US Policy I ME Policy EU Policy Japan Policy
|

compute.exchange
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~When we Think about the Earth~

(D Speed of light is not fast---.

Moon 1,000 msec. <::I

Inter-Continent: 200-300 msec.

Domestic: 30- 50 msec.
LOE satellite 3- 30 msec.

Intra-facility: 2- 3 msec.
@ Mal-distribution of Renewal Energy




~When we Think about the Earth~

Reconfigurable
“Computing” Networks

Intra-facility: 2- 3 msec.
@ Mal-distribution of Renewal Energy




Electrical Power shortage in spring and winter in Japan
20225 BIAHAHEIFEE-HE- R -LBEBEBNDERNITHEX

Jan. to July in 20222 &-t#h @t 71 %I 1E1[=1 2k
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it
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|
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0 10 20 30 40 50

Large RE Area

[EH] Ev AT 7 RERFGRUEE 55 HE K
BL4EM R+ (202249A28R)
rF—94€> 9 —niigT xIL¥—&ilk,
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Electrical Power shortage in spring and winter in Japan
20225 BIAHAHEIFEE-HE- R -LBEBEBNDERNITHEX
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Data Center in rural area can help !!!

DC RE Micro-Grid

Surplus

DC@rural » Computation

We need very expensive

ower transmission : tran?fer I We transfer

w issi

p computationa valuable results
mfrastructure demands

Demands:

Electric Computation

[BH] Ev b AT 7 RERGERUHEE 5F HiF K
BL4EM R+ (2022598 28R)
rF—9t>9—nid 2 IL¥—B#k

Pl

Surplus * DC@rural L 4 Computation

DC RE Micro-Grid
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We need “Global”
collaboration and
cooperation



European Data Gateway Platforms
North Sea & Arctic opportunities



Impacts on optical fiber

* G3.654 Subsea cable goes to Land cable ?
—ROADM: Wet = Dry ?

¢« ZINTT7TAIN—: 2,4
- I7AN—BEROEEZ 1/2,1/4 [

« Z2F, a7 (Hollow core)77 A /\—
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What happened
in Data Center Infrastructure 7
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What happened in Data Center Infrastructure ?

0. Global system with the Internet {from private facilities}

|. IoF, Internet of Function(=VM) = VM/GPU may physically move on the ground

2. Implosion(=high density of heat & power)

a. Optical technologies(electron = photon/quantum), e.g., IOWN by NTT

b. New computing components and platform, e.g., Data Flow Machine

c. DLC, Direct-to-Chip Liquid Cooling, (Air =» Liquid)

d. AC 2 DC power supply, = 400V (=800V) by OCP
3. WhiteBox (customization with common technologies)

v' Design in CAQUSA, manufacture & assemble in Taiwan/China, and ship to globe

v Open system (not only IT, but also OT)

v' Including modulization and pre-fabric € (DLabor shortage, @Digital Twin

4. Massive scale & energy saving with DC-LLM and by SW/HW robots

5. Renewal (&Non-fossil fuel)energy source, e.g., BHEEL@cn

6. Embodied carbon (scope 3 supply chain)

7. Networking DCs with very fat & dry (power and commutation) pipes

8. Hybrid and diverse of DC profiles (e.g., Return of Private Cloud)

9. Growth of new demands (IT & AI & HPC/Digital Twin with Onsite HW/SW robots)
| 0. Splinternet & Sovereign, and NTN(Non-Terristiral Network)/Space



What happened in Data Center Infrastructure ?

0. Global system with the Internet {from private facilities}

|. IoF, Internet of Function(=VM) = VM/GPU may physically move on the ground

2. Implosion(=high density of heat & power)
a. Optical technologies(electron = photon/quantum), e.g., IOWN by NTT
b. New computing components and platform, e.g., Data Flow Machine
c. DLC, Direct-to-Chip Liquid Cooling, (Air =» Liquid)
d. AC 2 DC power supply, = 400V (=800V QCP

3. WhiteBox (customization with commqs
v' Design in CAQUSA, manufacture & ¢
v Open system (not only IT, but also O @ slie for Server

v' Including modulization and pre-fabric @ DC(IEE;’E) Servers & Facilities
Massive scale & energy saving wit

Renewal (&Non-fossil fuel)energy so *

Embodied carbon (scope 3 supply c A'V)T > 4 ?&é*@@]

4

5

6.

7. Networking DCs with very fat & dr “zriE

8. Hybrid and diverse of DC profiles (Sl *?ﬁ@] > m F5 {8
g.

I

Growth of new demands (IT = AI & HF ] ' : FODOTS )
0. Splinternet & Sovereign, and NTN(Non-Terristiral Nefwork)/Space




{some} New directions

1. Modulization and pre-fabric “:

2. DLC, Direct-to-Chip Liquid Cooling, (Air = Liquid)

3. Optical, e.g., APN(All Photonic Network, e.g., IOWN)
4, Storage/memory: Semiconductor, Disk, Tape

5. Computation:

*

I. GPU for Al : Dense matrix = Sparse matrix
(image/video bitmap) (semantic data, e.g., LLM)

ii. Quantum as accelerator

iii. Computing as a Service (CAS)
6. From Public Al to Private Al with Agentic Al
7. Embodied carbon (Scope 3 supply chain)
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