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Technology Stack for

IOWN Computing and Networkino

Area Industry Live In-Vehicle
Management @ Management @l Entertainment Communication T ————
Digital Twin Framework
Wireless connectivity achieving Efficient and Rights-Aware . . Post-QuantumSecurity
extreme QoSrequirements  — Data Store/Exchange _ Wide-Area Sensing for Data at Rest, in Motion,

- and high energy-efficiency Service Service and in Process

IOWN for : : IOWNSsec
Mobile Networks Data Hub Fiber Sensing _

IOWN Computing: Moving and processing data
while achieving even 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 Photonics Network (Open APN)

IOWN IOWN Open APN
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Today

DC 1 Long lead-time. (Fiber Cross Connect DC 2
ROADM is available only when the two DCs ROADM

Local Network, OTN/ belong to the same DC provider). ST Local Network,
e.g., IP Network  Ether | 220 | AOP/ 1 wss : ADD/ | DCO W e.g., IP Network
MUX Leased Dark Fiber (or Fiber Cross Connect DROP | TRXE  Uix

provided by a DC provider)

APN Provider ~

DC 1 APN-I DC 2§
WSS

Local Network, APN-I Local Network,

e.g., IP Network WSS wavelength connection 25 Uy DU

DCO P = virtual optical fiber DCOI
TRX il

AY 4 \\ APN'I A PN_T
reduced latency and energy consumption WSS See Note

reduced lead-time
Note: One physical fiber can transport 96 (in 50 GHz spacing) or 48 (in 100 GHz spacing) wavelength connections.

The explanation about APN-G (APN Gate) and APN-I (APN Interchange) is given in later slides.
WSS: wavelength-selective switch, DCO TRX: digital coherent optics transceiver
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IP/Optical Hybrid Networking with APN
=R/ A )X ADiEN =IP/Optical ®DHybridDttFREA
All Photonics Network Plane High capacity, Low Latency, High Energy Efficiency

_ APN-G
splitter

ADD/
splitter DROP

Flexible Bridge
OTN/Ether DCO
TORK\ MUX “DCo

WSS

ToR Leaf 'RX DCO DCO TRX: Digital Coherent Optics Transceiver

ToR Spine TRX ToR: Top of Rack
ToR
ToR
ToR
ToR
ToR
ToR
ToR
ToR

ToR

Hop-by-Hop Packet Network Plane
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Open APN Architecture

3.1. High-level Reference Architecture

Figure 3.1-1 shows a high-level reference architecture of Open APN.

Router RIS
APN-T RElelefs

Open APN Control and Management plane Cpen APN User plane (Transceiver)

Infrastructure Orchestrator or [ e —————
External Managemant and : I : Ol cluster

Orchestration Systems i .
-
~-]--CNLAPN Open APN Senvice AP | |

OC| Gateway DTl Physical Mode : DCI Gateway DCI Physical Mode

Open APN || OpenAPN Open APN : ; Open APN Open 4PN
o Interchange ! Transceiver Transceiver Transceiver Transceiver

L e A (Add/Drop)

Open APN

Open APN Open APN Gateway Gateway
pen . E2 : Open APN
Controller | || Gateway Ugg Ugi - |

Interchange Interchange
Open APN . Open APN
Ugt Gateway \ Dpen APN / Gateway
y—[ Interchange _.-J"""H!/|
Open APN 1

Transceiver Open AFM ‘ Open APN Open APN Open APN Controller

Transceiver Transceiver Transceiver Transceiver
Extra Metwork Extra Metwork
FON Gateway User device FON Gateway User device

CS.APMN
Cpen APN Device API

wtra Makainrk xtra Matwork

*1: Ugt can be a multiple wavelength interface. AP N G

(Add/Drop)

Figure 3.1-1: Open AFN High-level Reference Architecture

Open APM User plane consists of Open APN Transceiver (APN-T), Open APN Gateway (APN-G), and Open APN
Interchange (APMN-1). Open APN Control and Management plane consists of Open APN Controller (APN-C) that

communicates with APN-T, APN-G, and APN-I. APN-T B=ISIE
(Transceiver)

Bridge
_ . S Router 2
https://iowngf.org/wp-content/uploads/formidable/21/IOWN-GF-RD-Open-APN-Functional-Architecture-1.0-1.pdf
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