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Instruments: Exebytes Of Data

KSTAR Korea Superconducting Tokamak

High Luminosity LHC

Bioinformatics/Genomics

SKA Australia Telescope Facility Vera Rubin Observatory

Next Gen Advanced Photon Source



New Instruments



A Next Generation, Software Defined, 

Globally Distributed, Multi-Domain 

Computational Science Environment

The GRP: A Platform For Global Science



Next Generation eScience Ecosystem



AutoGOLE Open R&E Exchanges



Annual Global Research Platform Workshop ïCo-Located With

IEEE International Conference On eScience  Sept 16-17, 2024 

Next GRP Workshop Co-Located With the

IEEE International Conference on eScience

September 15-18, 2025, Chicago, Illinois

GRP Workshop Co-Located With Supercomputing Asia

March  10-13, 2025

www.theglobalresearchplatform.net



Tbps WAN Services For Data Intensive 

Science
Å Demonstrations Leverage Experimental Research In the Optimal Design, 

Configuration, Components, and Integration Of DTNs

Å 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 

Å Demonstrations Also Showcase Middleware Required to Orchestrate 

infrastructure Resources for Reliable, Optimized High-Performance WAN 

Data Transfers.

Å Demonstrations Showcase Measurement Techniques for Real-Time 

Monitoring, Benchmarking and Evaluation including an AI Toolset. 

Å WAN Service Investigations Include Examining Implications for Production 

Operations.



Tbps WAN Service R&D

ÅSDX 1.2 Tbps WAN Services

ÅSDX 1.2 Tbps WAN Infrastructure

ÅSDX E2E 800 Gbps WAN Services

ÅSDX E2E 400 Gbps WAN Services

Å400 Gbps DTNs & Smart NICs

ÅSoftware Defined Networking (SDX)

ÅMiddleware

ÅProtocols

ÅHardware and Software Configurations

ÅTransceivers, Fiber, etc
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1.2 Tbps WAN Service Prototype 

for Data Intensive Science

StarLight International/National 

Communications Exchange Facility, Chicago, Il

Joint Big Data Testbed 

McLean, Va

1000+ Miles/Wave Service

LR4 Transceiver + Smart NIC, e.g., CX7

Transceivers

StarLight Tbps WAN Services Previously Demonstrated at SC22 and SC23

Ref: SCInet Data Tsunami 









International Federated Testbeds As Instruments 

for Computer Science/Network Science

ÅThe StarLight Communications Exchange Facility 

Supports ~ 28 Network Research Testbeds (Instruments 

For Computer Science/Networking Research)

ÅStarLight Supports Two Software Defined Exchanges 

(SDXs)

ÅAn NSF IRNC SDX & A Network Research 

ÅA Research SDX Supports National and International 

Federated Testbeds





Paul Ruth PI, RENCI: FABRIC

Core = 1.2 Tbps 



Ciena CENI



(110+

Currently: 26+ 400 Gbps Paths Prototyping 800 Gbps Tbps
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SCinet Data Tsunami



OFC 2025 San Francisco

ÅOFC 50 ïCelebrating 50 Years Of Optical Networking 

and Communications

ÅMoscone Center, San Francisco, California

ÅTechnical Conference: 30 March ï03 April 2025

ÅExhibition: 01 ï03 April 2025

ÅExpected: Over 13,500 Registrants From 83+ Countries, 

Showcase of More Than 700 Exhibiting Global 

Companies

ÅTopics: 1.6 Terabit, AI, Coherent PON, Linear Pluggable 

Optics (LPO), Multicore Fiber, Data Center Technology, 

Quantum Networking, etc.

ÅOFCnet ïSupported By CENIC, et al







800G StarLight to Show Floor FABRIC RACK



400G StarLight to Show Floor to StarLight

(NA-REX + FABRIC)



800G StarLight to OFCnet Staging To StarLight 

(As RL-SL 800G D2D DTNs Available)



400G StarLight To Show Floor to StarLight

(CENI + FABRIC Long Path)



397 Gbps



Also Ref LHC Data Challenge




