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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



Selected Applications/Instruments

FABRIC



Scitags

• Why: The Research Networking Technical Working 

Group Was Charged With Enhancing The Visibility Of 

R&E Network Data Traffic.

• What: Scitags Is An Open System, Open Source 

Initiative Promoting The Identification of Science 

Domains And Their Network High Level Activities 

• How: Add a Label At the Packet Level Identifying The 

Specific Research Project Traffic Using IPv6 Flow Label

• Who: Research Group Led By  Marian Babik, Shawn 

McKee (Multiple Open Collaboration Partners)

• Ref: IETF RFC-Informational Draft Submitted June 2023: 

Suggests Using IPv6 Extension Headers 





Source: Tristan Sullivan



Monitoring

• Monitoring is Based On a Prometheus 

Dashboard For Bandwidth And DTN CPU Usage

• An InMon Dashboard Based On sflow Is Used 

For Actual Decoding of the Flow Label and DO 

Header.

• As An Interesting Addition To the 

Demonstration, Consideration Is Being Given 

To the Potential For Incorporating Netlink Data 

Collected By Flowd-go. (Ref Pablo Collado, 

Tristan Sullivan)



Will Scitags Scale To 1.2 Tbps?

• Requires International 1.2 Tbps Testbed

• For Reliable, Optimized High-Performance WAN Data 

Transfers Methods Include 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, Optimal Affinity 

Bindings for NUMA Architecture for Higher Resource 

Utilization, Middleware For Orchestrating Infrastructure 

Resources.

• Also Required: Measurement Techniques for Real-Time 

Monitoring, Benchmarking and Evaluation 
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• As In Previous Years, With Its International Partners, SCinet In 

Designing and Implementing a National/International WAN Testbed 

With International Extensions To Support Demonstrations And 

Experiments, Many Related To Data Intensive Science

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

Interconnections, Including Direct Connections To Edge Nodes, 

Primarily High Performance Gen5 DTNs

• The SCinet Testbed Uses Multiple Elements Of Existing Production 

Networks And Testbeds

• NRE: Network Research Exhibition, Showcases of Experiments and 

Demonstrations



1.2 Tbps Via CANARIE To Pacific Wave Seattle



Internet2 Backbone Topology



+ 2 Additional 400 G NA REX Paths

From Seattle To Chicago



AutoGOLE/SENSE

SENSE: Software-Defined Network for End-to-end Networked Science at the Exascale



(110+

Currently: 26+ 400 Gbps Paths Prototyping 800 Gbps Tbps

2*1.2 TbpsPersistent Testbeds

Connecting To McLean Va (JBDT)





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 SDX

• The Research SDX Supports National and International 

Federated Testbeds



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



NB: G5=>G6

CX7>CX8

ZR/ZR+ Coherent Optics

2*

Based On 2*1.2 Tbps Persistent Testbeds Between StarLight and JBDT















DTN-as-a-Service



Potential Testbed Expansions?

• Several Additional/Expansion Testbed Options Exist

• SC26 Chicago, Illinois

• CERN Networking Testbed

• Fermi Lab Networking Testbed

• OFCnet 2027

• Data Mover Challenge (Supercomputing Asia 

Conference – Perhaps 400 Gbps – Although Ref NICT 

10*100 Gbps NREs)

• NSF Chameleon Testbed

• ESnet Testbed

• Coherent Optics (e.g., ZR/ZR+) Testbeds



CERN/FABRIC/NRP Testbed



Fermi Lab Networking Testbed



Data Mover Challenge SCAsia
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