
StarLight Software Defined Exchange (SDX) And The 

Global Research Platform 

Joe Mambretti, Director, (j-mambretti@northwestern.edu)

International Center for Advanced Internet Research (www.icair.org)

Northwestern University

Director, Metropolitan Research and Education Network (www.mren.org)

Director, StarLight International/National Communications Exchange Facility 

(www.startap.net/starlight), 

PI: StarLight SDX, Co-PI Chameleon,  PI-iGENI, PI-OMNINet

Global Research Platform 

Co-Located With The 19th IEEE International Conference on eScience

Limassol, Cyprus

October 9-10, 2023

mailto:j-mambretti@nwu.edu
http://www.icair.org/
http://www.mren.org/
http://www.startap.net/starlight


A Next Generation, Software Defined, 

Globally Distributed, Multi-Domain 

Computational Science Environment

The GRP: A Platform For Global Science





AutoGOLE Open R&E Exchanges



(110+

Currently: 20+ 400 Gbps Paths Prototyping 800 Gbps Tbps





StarLight Software Defined Exchange

Source: Jim Chen





Internet2 Backbone Topology
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AP-REX 2.0 ïNA-REX

Addition of partners:

ǒ AMPATH / FIU

ǒ CANARIE

ǒ IU International

ǒ MOXY

ǒ StarLight International 

/ National 

Communications 

Networks Exchange 

Facility



International Federated Testbeds As Instruments 

for Computer Science/Network Science

ÅThe StarLight Communications Exchange Facility 

Supports ~ 25 Network Research Testbeds (Instruments 

For Computer Science/Networking Research)

ÅStarLight Supports Two Software Defined Exchanges 

(SDXs), An NSF IRNC SDX & A Network Research GENI 

SDX (Global Environment for Network Innovations)

ÅThe GENI SDX Supports National and International 

Federated Testbeds



SCinet National WAN Testbed

ÅAs In Previous Years, iCAIR Supports SCinet In

Designing and Implementing a National WAN Testbed

ÅA Key Focus Is 400, 800, and 1.2 Tbps Path Services 

and Interconnections, Including Direct Connections To 

Edge Nodes, Primarily High Performance DTNs

ÅThe SC23 National WAN Testbed Is Being Designed and 

Implemented To Support Demonstrations and 

Experiments Of Innovations Related To Data Intensive 

Science



Planned SC23 SCinet WAN Source Tom Lehman





SC23 SCinet WAN Testbed@StarLight



Example SC23 SCinet Network Research Exhibitions
Å Global Research Platform (GRP)

Å SDX 1.2 Tbps WAN Services

Å SDX E2E 400 Gbps WAN Services

Å 400 Gbps DTNs & Smart NICs

Å Network Optimized Transport for Experimental Data (NOTED) ïWith AI/ML 

Driven WAN Network Orchestration

Å SDX International Testbed Integration

Å StarLight SDX for Petascale Science

Å DTN-as-a-Service For Data Intensive Science

Å P4 Integration With Kubernetes

Å PetaTrans Services Based on NVMe-Over-Fabric

Å NASA Goddard Space Flight Center HP WAN Transport Services

Å Resilient Distributed Processing & Rapid Data Transfer

Å PRP/NRP Demonstrations

Å Open Science Grid Demonstrations

Å N-DISE Named Data Networking for Data Intensive Science

Å Orchestration With Packet Marking (SciTag)



Network Optimized Transport for Experimental Data (NOTED) ï

AI/ML Driven WAN Network Orchestration











Resilient Disributed Processing & Rapid Data Transfer



GRP DTNaaS For Petascale Science



DTN-as-a-Service ïDemonstrated At SC22





Named Data Networking (NDN) 

for Data Intensive Science Experiments (N-DISE) 

Source Edmund Yeh

SC22
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GRP Service: International P4 Experimental Networks (iP4EN)
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International P4 Testbed Showcase at SC23
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DTNStarLight

Integration With GEANT P4 Testbed









SCinet ñData Tsunamiò

Near 5 Tbps


