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• GNA-G AutoGOLE/SENSE WG homepage
– https://www.gna-g.net/join-working-group/autogole-sense

• Co-Chairs:
– Tom Lehman (ESnet)
– Marcos Felipe Schwarz (RNP)
– Hans Trompert (SURF)
– Buseung Cho (KISTI)

• AutoGOLE/SENSE Working Group mailing list
– autogole@lists.gna-g.net

• Zoom meetings
– every two weeks on Tuesdays, 10am ET

AutoGOLE / SENSE WG



AutoGOLE / SENSE Working Group

• Worldwide collaboration of open exchange points and R&E networks interconnected to deliver 
network services end-to-end in a fully automated way. NSI for network connections, SENSE for 
integration of End Systems and Domain Science Workflow facing APIs.

• Key Work areas: 

– AutoGOLE related software: NSI (OpenNSA, SuPA), SENSE (orchestration and site resources)
– Control Plan Monitoring: Prometheus/Grafana based
– Data Plane Verification and Troubleshooting Service
– Experiment, Research, Use Case support:  Support for multiple activities including NOTED, 

Gradient Graph, P4 Topologies, Named Data Networking (NDN), Data Transfer Systems 
integration and testing. 

• Key Objective:

– The AutoGOLE Infrastructure should be persistent and reliable enough to allow most of the 
time to be spent on experiments and research.



AutoGOLE / SENSE WG - Objectives and Vision 

•Infrastructure which provides “end-to-end” network services in a fully 
automated manner
▪ the network elements
▪ the network stacks inside the attached end systems (DTNs)

•Leverages the open source software based on:

▪ Network Service Interface (NSI): multidomain network provisioning
▪ SENSE: end-system provisioning and realtime integration with 

network services 

•Persistent Infrastructure, somewhere in between production and a 
testbed
▪ Network Research, Experiments, Testing
▪ Topologies and Services for Domain Science integration and research



AutoGOLE Topology View
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• OpenNSA
– https://github.com/BandwidthOnDemand/opennsa
– https://github.com/NORDUnet/opennsa
– https://nordunet.github.io/opennsa/

• SuPA (SURF ultimate Provider Agent)
– https://workfloworchestrator.org/SuPA/
– https://github.com/workfloworchestrator/SuPA

– Uses OFG defined Network Markup Language (NML)

NSI Software 
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• SENSE
– Orchestrator

• sense.es.net
• Northbound API: 

https://app.swaggerhub.com/apis/xi-yang/SENSE-O-I
ntent-API/2.0.4

– Site Resource Manager
• https://github.com/sdn-sense
• https://sdn-sense.github.io/

– Network Resource Manager
• https://github.com/esnet/sense-rm

SENSE Software 
Based on modifications to NML to allow the 
things that connect to the network to also be 
modeled, controlled, and orchestrated.
MRML  - Multi-Resource Markup Language



SENSE - Model based Resource Descriptions
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AutoGOLE/SENSE - Integrating and Orchestrating services across multiple Infrastructures



AutoGOLE Infrastructure 
• Automated provisioning of Network services

SENSE adds: edge site/end systems, 
orchestration services, multiple API support



SENSE Overview
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SENSE and Rucio (Caltech Production storage)

June 2024



Real Time Monitoring (Nov 19)
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LA Arista Total Octets In, All Ports



Real Time Debugging
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• Multiple NREs using AutoGOLE/SENSE infrastructure
– Official list to be published (november)

• SENSE/AutoGOLE integration with the Rucio, FTS and XRootD 
data access and management systems, Global P4 Lab, PolKA, 
AmLight, FABRIC, NRP, RoCE (RDMA over Converged 
Ethernet), among others.

SC25 Demonstrations using 
AutoGOLE/SENSE



SC25 Demonstrations using 
AutoGOLE/SENSE



NREs using AutoGOLE / 
SENSE infrastructure

NRE POC Name Title
nre106 Tom Lehman Multi-Resource Cyberinfrastructure Services for Science Domain Workflows via SENSE
nre107 Joe Mambretti Software Defined Exchange (SDX) Multi-Services for Petascale Science
nre111 Joe Mambretti Global Research Platform (GRP)
nre116 Justas Balcas IRI Compute Job Portability
nre117 Tom Lehman FABRIC
nre119 Mohammad Firas Sada The National Research Platform and SCinet: Enabling Live, Multi-Institutional Scientific AI/ML and HPC Workflows
nre120 Mohammad Firas Sada Live High-Precision Per-Packet Kubernetes Data Telemetry from NRP to StarLight via ESnet SENSE
nre121 Mohammad Firas Sada Real-Time In-Network Machine Learning and P4 Testbed Deployment on FPGA SmartNICs, DPUs, and Switches
nre122 Mohammad Firas Sada Agentic AI with Qualcomm Cloud AI 100 Ultra Cards for HPC Cluster Management and Resource Provisioning
nre124 Rafael Coelho Lopes de Sa Advanced capabilities in high-bandwidth research networks

nre125 Harvey Newman
A Next Generation Multi-Terabit/sec Campus and Global Network System for Data Intensive Sciences// The Global 
Network Advancement Group Data Intensive Science and AutoGOLE/SENSE Working Groups

nre126 Marcos Schwarz GP4L - Global Platform For Labs
nre128 Carlos A. Ruggiero High Performance Networking with The Sao Paulo Backbone SP Linking 8 Universities and The Bella Link
nre129 Carlos A. Ruggiero University of Sao Paulo (USP) High Performance Dark Fiber Infrastructure
nre130 Everson Borges A Case Study for Data-Intensive Traffic from Vera Rubin Observatory Supported by Path Aware PolKA Network
nre132 Jeronimo Berezza AmLight 2.0: Flexible control, deep visibility and programmability @ Tbps!



Thanks!


