


LAX– Caltech, 6 pm:
 1 hr – 1hr 50 min

LAX– Caltech, 11 pm: 
32 min
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Services
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WAN

Need something to deal with 
Multi-Domain, Multi-Resource 

Distributed Infrastructure

Science Workflow 
Specific Topology 

and Services

Application 
Workflow Agents

What goes 
here?

Cloud ComputeStorage

HPC Compute

Compute Storage DTNs DTNs HPC Compute Storage



WAN SDX

End Site

SDN Layer

End Site

Instrument

Regional

SDMZ

Regional

SDMZ

WAN

Compute Storage DTNs DTNs HPC Compute Storage

Control Plane
Internet2 OESS
ESnet OSCARS
OpenNSA
OpenDaylight
ONOS
PCE based
others

Data Plane/Services
Layer 1/2/3
Point-to-Point
Multi-Point
Layer 3 VPNs
QoS

Attached Distributed Resources
End Sites/SDMZs, 
Clouds (Public, R&E, Edge)
HPC
Instruments
Storage/Data Lakes



WAN SDX

End Site

SDN Layer

End Site

Instrument

Regional

SDMZ

Regional

SDMZ

WAN

Application 
Workflow Agents

Compute Storage DTNs DTNs HPC Compute Storage

SENSE operates between 
the SDN Layer controlling 

the individual 
networks/end-sites, and 

science workflow 
agents/middleware  

SENSE

Designed for adaption to 
available “SDN” systems

SENSE native “Resource 
Manager” available if no 
current automation layer 
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DTN

DTN

DTN

DTN

SENSE Resource ManagerRM

RM

RM

RM
RMRM

Application 
Workflow Agent

SENSE 
Orchestrator

SENSE End-to-End Model

Model Driven SDN Control 
with Orchestration

UMD

DTN

RM
RM

Intent Based APIs with 
Resource Discovery, 
Negotiation, Service Lifecycle 
Monitoring/Troubleshooting

Datafication of 
cyberinfrastructure to 
enable intelligent services

Real-time system based 
on Resource Manager 
developed infrastructure 
and service models



DTN

aofa

DTN
chic

star
SCinet

nersc

sunn

SENSE Testbed and L3 VPN Service

Exhibit Floor

wash

DTN

DTN
DTN

denv

Layer 3 VPN-2
Layer 3 VPN-3

DTN

Caltech Booth

DTN

UMD

DTN

DTN

CENIC

Layer 3 VPN-1

DTN

Dynamic 
attachment of End 
Site resources to 
L3VPNs advertised 
by ESnet

SENSE enabled 
resources at DOE 
Laboratories, 
Universities, 
Research Facilities, 
and SC19



ESnet Starlight Moxy
Netherlight AGG

Netherlight

DTNs
PacificWave

DTNs
ESnet

DTNs
RNP

DTNs
SC19

DTNs
CERN

DTNs
TIFR

ESnet AGG
CERN

SENSE
Orchestrator RM SENSE End-Site 

Resource Manager

AutoGOLE

MEICAN

RM RM RM RM RM RM

Candidate Inter-regional Mediation Layer for 
Global Workflows (as discussed in GNA-G)

SENSE – AutoGOLE 
Joint Interworking Demo

SC19-NRE-020 Demonstration
Multi-Resource Orchestration via AutoGole and SENSE



Virnao

mailto:chin@es.net
mailto:demar@fnal.gov
mailto:inder@es.net
mailto:newman@hep.caltech.edu
https://sense.es.net
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