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A Next Generation, Software Defined, 

Globally Distributed, Multi-Domain 

Computational Science Environment

The GRP: A Platform For Global Science



Selected Applications/Instruments

FABRIC



Next Generation eScience Ecosystem



AutoGOLE Open R&E Exchanges







Internet2 Backbone Topology







(110+

Currently: 26+ 400 Gbps Paths Prototyping 800 Gbps Tbps





International Federated Testbeds As Instruments 

for Computer Science/Network Science

• The StarLight Communications Exchange Facility 

Supports ~ 28 Network Research Testbeds (Instruments 

For Computer Science/Networking Research)

• StarLight Supports Two Software Defined Exchanges 

(SDXs)

• An NSF IRNC SDX & A Network Research 

• A Research SDX Supports National and International 

Federated Testbeds



StarLight Software Defined Exchange

Source: Jim Chen



SCinet National WAN Testbed

• As In Previous Years, iCAIR Supports SCinet In

Designing and Implementing a National WAN Testbed

• A Key Focus Is 400, 800, and 1.2 Tbps Path Services 

and Interconnections, Including Direct Connections To 

Edge Nodes, Primarily High Performance DTNs

• The SC25 National WAN Testbed Is Being Designed and 

Implemented To Support Demonstrations and 

Experiments Of Innovations Related To Data Intensive 

Science



Example SC25 SCinet Network Research Exhibitions

• Global Research Platform (GRP)

• SDX 1.2 Tbps WAN Infrastructure

• SDX E2E 1.2 Tbps WAN Services

• SDX E2E 400 Gbps 800 Gbps WAN Services

• 400 Gbps DTNs & Smart NICs

• Orchestration With Packet Marking (SciTags) at 1.2 Tbps

• Coherent Optics Over WANs

• Real Time FPGA Based Network Measurements

• NA REX Continental Backbone For Data Intensive Science

• SDX International Testbed Integration

• StarLight SDX for Petascale Science

• DTN-as-a-Service For Data Intensive Science With Scitags

• NASA Goddard Space Flight Center HP WAN Transport Services (800 G Dsk-Dsk)

• Resilient Distributed Processing & Rapid Data Transfer

• AutoGOLE/SENSE E2E Orchestration Net Services And Workflow Integration

• Open Science Grid Demonstrations

• National Research Platform Demonstrations

• Chameleon FABRIC/FAB Integration

• SciStream Multi Site Data Streaming Orchestration

• Distributed Pipelines Over WANs For On-Line Data Analysis



Tbps WAN Services For Data Intensive 

Science
• NRE Demonstrations Leverage Experimental Research In the Optimal 

Design, Configuration, Components, and Integration Of DTNs

• Technologies: Software Defined Networking (SDN), 400 Gbps Smart NICs, 

NVMe over Fabric, RDMA,Techniques For Kernel Bypass Using Zero-Copy 

for Memory and Disk Copy (To Avoid Bottlenecks in Large Scale Data 

Transfers Over 1.2 Tbps WANs), GPU Acceleration, P4 And Optimal 

Affinity Bindings for NUMA Architecture for Higher Resource Utilization 

• Demonstrations Also Showcase Middleware Required to Orchestrate 

infrastructure Resources for Reliable, Optimized High-Performance WAN 

Data Transfers.

• Demonstrations Showcase Measurement Techniques for Real-Time 

monitoring, benchmarking and evaluation including an AI Toolset. 

• WAN Service Investigations Include Examining Implications for Production 

Operations.



NB: G5=>G6

CX7>CX8



Also Ref LHC Data Challenge



Source: Tom Lehman

Source: Tom Lehman













Network Optimized For theTransport Of Experimental Data 

(NOTED)







Resilient Disributed Processing & Rapid Data Transfer



GRP DTNaaS For Petascale Science



DTN-as-a-Service



Source: ESnet Testbed



3 X

4 
X

Ottawa

Hsinchu

Taoyuan

Hsinchu

Chicago

Taoyuan

United States

Lemont

San Diego

2STiC.n

l

Amsterdam

South 

Korea

The Netherlands

European Union

8 
X

GRP Service: International P4 Experimental Networks (iP4EN)

2 X

Intel® Tofino™ 

2

International P4 Testbed



RARE

KREONET

P4 SwitchA
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DTNStarLight

Integration With GEANT P4 Testbed



Paul Ruth PI, RENCI: FABRIC

Core = 1.2 Tbps 





Ciena CENI





Fermi National Accelerator Laboratory

Also: Large Scale Network Research Testbed On Site



Emerging Chicago Quantum Exchange Testbed



Energing IEQnet Testbed Topology

Illinois Express Quantum Network



ECOC Teleportation Paper

• Quantum Teleportation Over Optical 

Fibers Carrying Conventional Classical 

Communications Traffic
• Jordan M. Thomas, Gregory S. Kanter, Fei I. Yeh, Jim 

Hao Chen, Joe J. Mambretti, Scott J. Kohlert, Prem 

Kumar



OFC 2026 Los Angeles, CA

• OFC 51 – Celebrating 51 Years Of Optical Networking 

and Communications

• Expected: Over 13,500 Registrants From 83+ Countries, 

Showcase of More Than 700 Exhibiting Global 

Companies

• Topics: 1.6 Terabit, AI, Coherent PON, Linear Coherent 

Pluggable Optics (LPO), Multicore Fiber, Data Center 

Technology, Quantum Networking, etc.
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