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Network Infrastructure Topology | May 2024

This map represents all 50 states and five major territories of the US. The Internet2 network infrastructure
extends across the contiguous U.S. and, through a global fabric of research and education networks and
exchange points, interconnects with locations in Alaska, Hawaii, Guam, Puerto Rico, and 100+ countries worldwide.
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" Z% - FENGI43 & 17 2 (protocol) BIIZ R EVPN MPLS L2 Se

400G GXPs with Automation

* SRMPLS for Inter-node
NSO Integration
* Improved consistency
Improved Mmanageability
* Build service models s
I

Upporting services on GXPs
nlegrate NSO models with Interne12’s core network models
ISS Console Integration

* Dashboard and Health Monitoring
L2 and L3 service provisioning
End to end seryice monitoring within Console
Intend 1o expand support for pushing data 10 partnerg
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Potential new platforms for the core infrastr
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EVPN 101524 - BIREE/ERY Layer 2 [ERAEES ~ (2)3218400G INgE - (I)IEITaetH

EFERE - (AR EEE SR T Pl
asi\ & 18] = O TUAY LT A (5){{)5)?[% GXP g% %
(Ethernet VPN ) #R2 - (6) I3 400G K252 - T%%%I%E%D%Eﬁg{mﬁﬁ -

¢ What's Changed?
Juniper QFX10002 to Arista 7280

» Migrated off
+ Why would we do that?

» 400G capability
» Increased port capacity

GXP P'atfor m »~ Integrate new vendor into the network
Refresh

™

> Apply EVPN standard across the GXPs

¢ Problems encountered
. No NSO nodeconfig for Aristas
.~ No layer1 connectivity between BOST2 and

Presented by: Ross Shaffer

WIX/MANLAN

¢ What's next?
> 400G Optical Backbones between all GXP's

> Further NSO integration
~ Additional Chassis in MANLAN

INTERNET2 2024 TECHNOLOGY EXCHANGE | 11

7R &R 1 2024 Internet2 Technology Exchange &% 4734 ¢ ff 4%
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WRN RIVESEGEE e EIRN o]

Seattle

PNWGP". 72
& .\
Portland, /
.

PNWGP

&®) Sunnyvale

: ‘e’
\ ceNic ® Denver

i FRGP

® Albuquerque

Hawaii \ALBQGIUNM
A UNIV. OF HAWAII

“El Paso

* [B FFEXE The 5th Global Research Platform PacificWave update%&2

= Chicago

r WRN Backbone
&) WRN Core Node
® WRN Member
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The GEANT network interconnects Europe's NRENs and provides onward connectivity
to regional networks worldwide. Enabling the most important scientific discoveries, it
is essential to Europe’s research and education communities.

BRAR: https://geant.org/
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12 | GEANT.ORG

Project 3: GN5-1 (2023-2024): Network Technology and Services

Building on the fibre and spectrum infra:

Optical Based Services
* Spectrum: capabilities and services
* 400G and beyond: technology — pluggables?

OPTIMISTIC DRAFT PLANNING

* GEANTIP Layer needs_renewal
* Ready for the future: 400G/800G/beyond

Capabilities: Automation

[Main Infra: Router Renewal: 2023-2025

A4
==

BRI : 2024 Internet2 Technology Exchange BiPR AT = R
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| Eﬁévﬁﬁ?ﬂ%ﬁ%% 9.6T HYZEIEEES] ( 100G F 400G )
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NetherLight

> Two locations in Amsterdam
> ASDO001 B (Digital Realty AMS9, Science Park - formerly known as
InterXion AMS9)
> Juniper MX1 0008

> Upto9.6T connectivity available (100G and 400G)
> Juniper MX480

> For<100G connectors

N

(1GE and 10GE)
> Uplinks with n*1 00G to the MX10008 b fim m, e
> ASDO002A (Equinix AM?7) o gy
> Juniper MX480 ) = = s AMSTERDAM-NOORD
» Mainly for cloud connectors that would like to provide “R&E links come in‘here
redundancy q . e m
ili tions (1G, 10G, 100G) TR e o =
> Facilitates up to 100GE connectio ( @ @87 AN l P
Junununuunnn 'l Houg = ngum'.eum e =
* Digital Realty AMSS, Science Park, Amsieréaf{Q)
2} o {1I) s 2\ R
- 11 km fiber in between — ,-gi]srsnch\bru'b ~ m o)

» Equinix AM7, Amsterdam, , R
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B SingAREN R VARSI BP0 (SOE) dFF#r MK IR ST M2 B FREABIFR LM

RO 0 5= B £ A RY Bl R A S RN 208 A A8 S 1 e 2K

‘ \ / 7 \ / aka ?E/i_
B HE] SOE-1 £2 SOE-2 ZE{EFH 200GEBE 49 - 538 DWDM S48 B EARS ¢!

100GE {8 - S BI7E 2025F 7 B B400GE B & -

tween SOE-1 & SOE-2 (2025)

WDM network ._mm
ark fibre using QSFP28 ER

e Current: 200GE Backbone
© 100GE over Optical D
© 100GE over ¢

transceivers

08FP. A-a

* Plan: Upgrade to 400GE Backbone »

© Using spare dark fi bre
e Solution: Arista 7050DX4
32x400GE switch

© 400GE ZR (coherent) and pluggable amp

o Current backbone setup used for
redundancy

https://www.ansta
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B XAHzs  FEMECSE S 400Gbps E4E#EEE L2MUX « W ENRE - BRHas1E %
BE P FHES B2 VLAN EIEFEIR

B | 2MUX : %18 400 Gbps #REE WDM EH - WiH@EE KIS ES —(E L2MUX EE

B WDM : &3 400 Gbps K RIEEES —(E WDM &3

SINET DC SINET DC (New DC)

LMUX  wOM WOM | L2MUX 400GE (FRY)
I\ 100GE (LR4
400Gps oo dle Sl
Access ; ‘ 400GE 40GE (LR4)
lines - Router | 1406 (LR)
Link P 400GE | =
400GE (FR4) aqgregain - (LX)
100GE (LR4) N EITp— FE/GE (T)
40GE (LR4) 400GE. ) i
10GE (LR) Router \ "’.
GE (LX) A00GE | ARSIl . L
FE/GE (T) o o SINET DC
- i = 400GE (FR4)
400Gbps WOM 4006hps it ‘ 100GE (LR4)
S~ 4006E 40GE (LR4)
(SINET rack) e Router | |10t ()
WOM | L2MUX J )
Link aggregatidﬁ FE/GE (T)
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