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Ref. “FUTURES Dallas 2025 | Al Infrastructure of the Future,” IOWN Global Forum, 2025: Available at: https:/youtu.be/4sWf01zoxZM ?si=1wbuq4hFG5jh986S
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APN (All-Photonic Networks) ANY ER R
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Transport system Transport system Transport system
= b = = = b=
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(a) Example of traditional transport network
(MC: media converter, ONU: Optical Network Unit, OLT: Optical line terminal)

User Ph-GW Ph-EX Ph-EX Ph-GW User

node node

TRX TRX
(b) APN

Ref. M. Nakagawa, H. Minami, T. Fukatani, T. Seki, R. Hayashi and T. Kuwahara, "Multi-Band Optical Networking: Recent Advances toward IOWN All-Photonics Network," in IEICE Transactions on Communications, vol. E107-B, no.
12, pp. 842-851, December 2024, doi: 10.23919/transcom.2024CEIO011.
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*1: It doesn't mean physical implementation, i.e., a single or multiple fibers. ction (*1)

Ref. IOWN Global Forum, “Open All-Photonic Network Functional Architecture v3.2, ” June 12, 2025. Available at: hitps://iowngf.org/wp-content/uploads/2025/07/I0WN-GF-RD-Open-APN-Functional-Architecture-

3.2.pdf
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Ref. Open APN Controller PoC Reference, November 2025, https://iowngf.org/lopen-apn-controller-poc-reference/
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IOWN 3.0: Further evolution of optical computing @ NTT

+ IOWN 3.0 will achieve dramatic power reductions by using the advanced photonics-electronics convergence
device PEC-3 to achieve optical wiring between semiconductor packages such as CPUs and GPUs.

Optical engine
(optical device PEC-2)

@ NTT Innovative Devices ] Switchboard
J @ NTT Innovative Devices

*PEC: Photonics-Electronics Convergen

2023 2028~ 2032~
IOWN 1.0 IOWN 2.0 IOWN 3.0 IOWN 4.0
PEC-1 (Already commercialized as APN* 1.0) PEC-2 PEC-3 PEC-4

Inter-datacenter/inter-server Package-to-package Die-to-die
connections connections connections

Copyright 2025 NTT, Inc

Computing

Ref. IR Events and Presentations, NTT. Available at: https://group.ntt/en/ir/library/presentation/
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PEC-3 (Next-Generation)
Chip-to-Chip Optical Interconnect (Optical Chiplet)
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Optical propagation in
11I-V semiconductor

NTT Laboratories

Proprietary Technology
"Membrane Device"

NESIVERERTAER

NATIONAL INSTITUTES OF APPLIED RESEARCH

@ NTT Innovative Devices

(8mm x 10 mm)

Optical Switch

fF )
[

|

GPU Package

NN

Transmission waveform:
64Gbps

PR

NID Product
"Optical Chiplet"

Multiple-Board Rack Liquid Cooling unit

T — (Number of GPUs : 4x8x8)

Product (planned)
"GPU Package"

“Realizing IOWN 2.0 : Development Status and Future Outlook of Opto-Electronics-Convergence Network:Switches®, NT T,:Masahito- Tomizawa, October 6, 2025 Available:
https://group.ntt/en/ir/library/presentation/2025/pdf/251006_2.pdf
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Ref. IOWN Functions and Characteristics, NTT. Available at: https://group.ntt/en/group/iown/function/
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IOWN Data-Centric Infrastructure
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IOWN DCI (Data-Centric Infrastructure) NI RENRRER

Accolerator

o —fER BRI /O EEMAIZRE - R IE CDI
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® ZERTLEIR (U : GPU, SSD, NIC, ...5%)
BIUNERBRETEE  BRELEFRENR | S g g S
2 Server F - BB TIEEk - BE CPU il I
NEEE o
oﬂ%ﬁﬁﬁﬁ%@ B8 . ERE B g e
S . WE AR LTINS E i A
AR P -

()
U‘ ":")I
FPGA FPGA GPU

Conventional technology Data processing without
(CPU intervention) CPU intervention

Ref. Kazuo Ninokata and Christoph Schumacher, “Data-centric Infrastructure for Enabling Practical Use of IOWN,” NTT. Available at: https://ntt-review jp/archive/ntttechnical.php?contents=ntr202507fa4.html

14



TIOWN DCI Controller NETHY ERRAH L

® TEEIRX{EFE PCle &2 PCle Switch - %8 IOWN ZR#EHJ CPO 17 ( Co-packaged Optics ) £2
PXC (Photonic Cross-connect) 2REBIRE R HC - S EIEFEEEHERiAsEE TaIRH] -
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Interactive Live Area Industry
Music Management Management 8§ 8§ § B W

Digital Twin Framework

Wireless connectivity meeting Efficient and rights-aware - . Post-quantum security
extreme QoS requirements data store/exchange = s Wlde-:;?;csee neng — _ for data at rest, in motion, —
and high energy efficiency service and in process

IOWN for s :
Mobile Networks Data Hub Fiber Sensing IOWNsec

IOWN Computing: Moving and processing data
while meeting extreme QoS requirements and high energy efficiency

Data-centric infrastructure (DCI)

—— IOWN Networking: Connecting endpoints while achieving deterministic QoS and high energy efficiency

Open All-Photonic Network (APN)

Ref. Kazuo Ninokata and Christoph Schumacher, “Data-centric Infrastructure for Enabling Practical Use of IOWN,” NTT. Available at: https://ntt-review jp/archive/ntttechnical.php?contents=ntr202507fa4.html
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Ref. Toshiba Corporation, NEC Corporation, and National Institute of Information and Communications Technology, “World’s First Integrated System for Quantum Key Distribution and High-Speed Data Transmission in a Large
Capacity Optical Transmission System Demonstration Environment for IOWN Open APN,” NICT Press Release, September. 16, 2025. Available at: https://www.nict.go.jp/en/press/2025/09/16-1.htm1
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and
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[Computing Resources] 7
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measured data

Acquisition of wide-
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X using APN-G
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Optical fiber sensing /

Optical fiber for
communication
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*v Monitoring range
- assumed example

APN usage area

Ref. NTT Corporation, NTT EAST Corporation, NTT WEST Corporation, and NEC Corporation, “IOWN All-Photonics Network with Optical Fiber Sensing Functions Achieves Wide-Area Traffic Flow Monitoring
Enabling flexible urban monitoring for APN dissemination, ” September 30, 2024. Available at: https://group.ntt/en/newsrelease/2024/09/30/240930a.html
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https://www.youtube.com/watch?v=nPqQCMhb3OE&list=PPSV
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https://www.thebluediamondgallery.com/wooden-tile/t/thank-you.html
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

	未命名的章節
	投影片 1: IOWN與全光網路架構簡介
	投影片 2: 目錄
	投影片 3: IOWN 組織與架構簡介
	投影片 4: IOWN 全球論壇是什麼
	投影片 5: IOWN 全光技術簡介
	投影片 6: APN (All-Photonic Networks)
	投影片 7: IOWN Open APN-WX 節點示意圖 
	投影片 8: IOWN 控制器
	投影片 9: IOWN 全光網路規劃藍圖
	投影片 10: 光電融合元件 (PEC-2)
	投影片 11: 光電融合元件 (PEC-3)
	投影片 12: IOWN 全光網路規劃藍圖
	投影片 13: IOWN DCI
	投影片 14: IOWN DCI (Data-Centric Infrastructure)
	投影片 15: IOWN DCI Controller
	投影片 16: 其他IOWN工作小組專題
	投影片 17: 使用 IOWN 傳輸 QKD 展示
	投影片 18: 光纖感測技術
	投影片 19: IOWN NEWS
	投影片 20: 2026/06/11 IOWN AI 科技基金
	投影片 21: 2026/06/28 日本推動印太數位走廊
	投影片 22: 2025 大阪萬博 IOWNxPerfume 即時演唱會展示
	投影片 23: 2025 IOWN 台日共演展示 (中華電信xNTT)
	投影片 24


