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ESnet Transatlantic Circuit Updates
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ESnet Transatlantic Circuit Updates
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Our Next-generation network will be ESnet6
Project Mission Need

* Exponential growth in network CAPACITY needs
72% year-on-year traffic growth since 1990
Cost effective solution to increase capacity as needed

* Network Life Cycle: Improve RELIABILITY
Replace aging infrastructure
Increase the cyber-resiliency of the network

* Network FLEXIBILITY

Support increasingly complex workflow models

Flexibility at all layers of the network is needed to support
wide spectrum of science requirements
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ESnet6 Rough Project Timeline

Sept: In Process Desigh Review

ESnet6
Service Starts

More Reviews
Project Close-out

|

CY2019 CY2020 CY2021 CY2022

ﬁ
Project Funding

M

May: R&D Conceptual-Arch Network Build
Y Selection

\J

ESnet5
Decommissioning
Starts

Jan: R&D Architecture Review
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Preferred ESnet6 Conceptual Architecture
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ESnet6 (“Hollow-Core”) Conceptual Architecture Overview

“Hollow” Core
Programmable, Scalable, Resilient

“Hollow” Core Services Edge
* Primary function is to maintain connectivity between Service < Primary function is to provide customer service handoff
Edge nodes  Instantiate services locally at point-of-use (where possible, and
* No per-hop L3 routing within the Core, packets will be (label) using the Core only for connectivity to other service edges)
switched Coordination with Core for edge-to-edge services with TE
» High capacity bandwidth paths with optical express and line constraints
sub-rate support  Reactive functions performed locally with proactive functions
» Protection and restoration for (Service) Edge-to-Edge orchestrated centrally
connections  Highly programmable data and control plane Network Elements
» Dynamically provisionable bandwidth paths (NEs) leveraging SDN concepts to dynamic instantiate (new)
» Centralized intelligence for traffic engineering paths services as needed

. g_ow cost to add capacity as needed




ESnet6 Conceptual Architecture - Optical Core

“Hollow” Core

Dedicated transponder
shelf with client
Ethernet interfaces
[Capacity]

Router or switch
transponder interface
[Capacity] c3FSEEREEEEIETIza; -——

Integrated management
system to manage open
line system and 3
party transponders
[Reliability]

Flexibility to support
3" party transponders
[Capacity/Flexibility]

Flexible grid system Colorle§s and directionless (not

[Capacity] contention-less) programmable
wavelength switching

[Capacity/Flexibility]
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ESnet6 Conceptual Architecture - Packet Core

“Hollow” Core

Differentiated class of
service for packet traffic

[Flexibility]

Traffic engineering and resiliency
functions to facilitate per service
(instance) design engineering
[Resiliency/Flexibility]

Packet Core

“""" Optical Core

Deep buffers for traffic
aggregation and speed
mismatches
[Capacity]

Open Line System
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ESnet6 Conceptual Architecture - Services Edge

Customer facing
protocols
[Resiliency]

Protocols to instantiate
the services with WAN
[Resiliency/Flexibility]

Highly programmable
and flexible edge
Network Elements (NE)
[Flexibility]

“Hollow” Core

Compute resources
for Network Function
Virtualization (NFV)
and Virtual Network
Functions (VNFs)
[Flexibility]

Support for commercial
network functions
[Flexibility]

Network
Appliance
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ESnet6 Deployment Considerations

Orchestration to automate service Leverage standards based &

provisioning, common configuration monitoring and measurements
APIs to NEs is desired mechanisms and protocols

Service Edge NE will be
programmable control-plane (via an
API), but with “fixed” data-plane

functions

“Hollow” Core

Distinct Service Edge NE with
programmable control and
data-plane (e.g. FPGA or NPU)
to support custom
encapsulations

3 Packet Core

= Sptcai Gors

Single NE serving both S\
Service Edge and Core
(packet) functions *

Open Line System

-
-
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Components in Service Edge node
deployments may vary across
locations based on required

functionality and expenditure

Network
Appliance
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ESnet6 Deployment Considerations

“Hollow” Core

Optical Core

Open Line System

Network
Appliance




ESnet6 — Initial Estimated Jan 2021 Capacity
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Purchased EPL Services
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NB: Some sites without PE routers on local premises are not shown in this diagram
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