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StarLight Software Defined Exchange
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International Federated Testbeds As Instruments 

for Computer Science/Network Science

• The StarLight Communications Exchange Facility 

Supports ~ 25-30 Network Research Testbeds 

(Instruments For Computer Science/Networking 

Research)

• Software Defined Networking Techniques Are Used To 

Segment (“Slice”) Distributed Virtual Environments

• StarLight Supports Two Software Defined Exchanges 

(SDXs), An NSF IRNC SDX & a Network Research GENI 

SDX (Global Environment for Network Innovations)

• The GENI SDX Supports National and International 

Federated Testbeds





AutoGOLE Open R&E Exchanges
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Persistent Communication Services For 

Petascale Sciences: Demonstration At SC21, St 

Louis, Mo

GRP Service: DTNaaS for Petascale Sciences Data Movement (Nov 2021) 
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OSG XCache Federation with IRNC/GRP DTNaaS Prototype 
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SC21 SCinet National WAN Testbed

• As In Previous Years, iCAIR Supported SC21 SCinet To

Create a National WAN Testbed

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

and Interconnections, Including Direct Connections To 

Edge Nodes, Primarily High Performance DTNs

• The National WAN Testbed Was Designed and 

Implemented To Support Demonstrations and 

Experiments Of Innovations Related To Data Intensive 

Science



Example iCAIR Led/Supported SC21 SCinet 

Network Research Exhibitions
• SC21-NRE-002- Network Optimized Transport for Experimental 

Data (NOTED) – AI/ML Driven WAN Network Orchestration

• SC21-NRE-004-Global Research Platform (GRP)

• SC21-NRE-005-IRNC SDX 1.2 Tbps WAN Services

• SC21-NRE-006-IRNC SDX E2E 400 Gbps WAN Services

• SC21-NRE-007-IRNC SDX International Testbed Integration

• SC21-NRE-008-StarLight SDX for Petascale Science

• SC21-NRE-009- DTN-as-a-Service

• SC21-NRE-010- P4 Integration With Kubernetes

• SC21-NRE-011-PetaTrans Services Based on NVMe-Over-Fabric

• SC21-NASA Goddard Space Flight Center Demonstrations

• SC21-NRL Demonstrations

• SC21-PRP/NRP Demosntrations

• SC21-Open Science Grid Demonstrations

• SC21-N-DISE Demonstrations



Thanks To The SCinet WAN Group

• Brenna Meade

• Kate Robinson

• Scott Kohlert

• Paul Love

• Hans Addleman

• Matt Zekauskas

• Et Al
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Source: Scott Kohlert

SC21 STLS-SCinet WAN Overview ,--------------------------------------------
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Source: Scott Kohlert
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Source: Scott Kohlert

St. Lou is Cross-Connect Plan 
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Source: Scott Kohlert

St. Lou is Convention Center DCI Overview (Number of booth circuits approximated) 
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Source: Jim Chen
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Multi-Path WAN Integration: Tom Lehman
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At SC21, The HECN Group Of The NASA

Goddard Space Flight Center Will Build

On Their SC20 Demonstrations & Experiments

SC20 Demonstrations of 400 Gbps Disk-to-Disk 
WAN File Transfers using NVMe-OF/TCP 

Virtual Conference 
(originally pl anned 

for Atlanta, GA) 
An SC20 Collaborative Initiative Among NASA and Several Partners 

( R&D Partners) 
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NRL a ims to demonstrat e: 
• Dynam ic arrangement and 

re-arrangement of widely 
d istributed processing of 
large volumes of data 
across a set of compute 
and net work resources 
organized in res ponse to 
resource avai labilit y and 
changing application 
demands 

• Real-t ime video process ing 
pipeline w il l be demonstrated 
from SC21 to compute and 
storage assets in Wash ington, 
DC; McLean, VA; Chicago, IL; 
and Berkeley, CA 

Specific goa ls : 
1. Fast fault detection and 
location us ing an active probe. 
2. Dynam icshift ingof 
processing and network 
resou rces from one 
location/pat h/system to 
anot her (in response to 
demand and availability). 
3 . Leve rage ROMA/d ist ance 
performance for t imely 
Terabyte bu lk data transfers 
(goal < 1 min Tbyte transfer on 
400G network). 

"Interconnected and interlocking prublems" 
demand a high performance dynamic 
distributed data centric infrastructure 

ESnet Testbed, 
NERSC, 

Bei-keley. CA 

Starlight Booth 
SC21, 

St Louis. MO 

Naval Research Laboratory 
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NASA/MAX 
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"SC21" Demonstration 

NRL, 
Washington, DC 
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ESEARC 

LABORATORY 

~ ST RLIGHT SM 



DTN-as-a-Service – Demonstrated At SC21

GRP Cluster w·th DTN-as-a-Service 

DTN-as-a-Service(DTNaaS) provides a data movement 
workflow in GRP k8s cluster: 

1. Deploy DTNaaS workloads via k8s API server 

2. Use Jupyter to optimize and run transfers 

3. Observe performance from monitoring service 

GRP DTNaaS Components: 

• Orchestrator: controller of DTNaaS to manage 
agent and optimizer pods via REST API. 

• Transfer Agent: run transfer jobs 

• DTN Optimizer: optimize the DTN resources for 
workflow 

• Jupyter: web interface to run DTNaaS interactively 

iCAIR 

__ .... -·····--·· .... -_·f~=~:j 
... - / Users 

GRP Cluster Controller .. ---.... --··-- -- , 1-
, - - - - - - - - - - - - -- - - -- ~- -- -- - - -- - - - - - - - - - -- - - --- - -- ~- - -~ ' 
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Network Optimized For Transport Of Experimental Data (NOTED)

AI/ML Based Steering of LHC Data Flows

-
.r 

5C21 map v7W, sept. 28, 202.1.. Based on LHCONE Ma p ver. 5.4, septeni>er 202.0 - WEJohn:ston, f5net, wei@es.net 



Compute Canada Demonstrations 

Of Data Intensive Science WAN Transport



Compute Canada Demonstrations 

Of Data Intensive Science WAN Transport
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International P4 Testbed Showcase at SC21
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Open Science Grid SD Distributed Storage

Source: John Graham
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Initial Data Flows SC21



Chameleon & FABRIC @ SC21

• Currently, Two NSF Testbeds Are Investigating Methods For Optimizing Cross 

Platform Research: Chameleon, A Large-Scale, Deeply Reconfigurable 

Experimental Platform for Computer Sciences Systems Research, and FABRIC, 

Which Enables Edge And Exploratory Research At-Scale in Networking, 

Cybersecurity, Distributed Computing And Storage Systems, Machine Learning, 

and Science Applications.

• As A first step, These Projects Are Designing Demonstrations That Will Be 

Staged At the IEEE/ACM International Conference For High Performance 

Computing, Networking, Storage, and Analytics, November 14-19, 2021, in St 

Louis, Mo, An annually Showcase Of Breakthrough Discoveries and Innovations. 

• Demonstrations Being Considered Are Experiments Using Jupyter Notebooks 

(Which Can Be Shared By Publishing via Trovi) to Integrate Chameleon and 

FABRIC Resources. Also Being Considered Is Implementing An L2 Stitched 

Network Between Chameleon and FABRIC That Can Be Used With Slices 

Deployed With a Jupyter Notebook, Which May Involve Scinet.

• Ref SC21 StarLight Booth 2727
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Ilya Baldine PI, RENCI: FABRIC
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A Cross-Pacific SDN Testbed 
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StarLight: Founding Partner Of Supercomputing Asia DMC International Testbed
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Planned Chicago Quantum Exchange Testbed

Quantum 
Proce,ssor 

Northwestern 
R.emot,e Lab 

Centrail Chic,aig:o, 
16001 S. Fede rail) 

QN 

Femni NaHonal 
Acee lerator 
ILa borato ry 

Q 

EPS/ 
Quantum 

Sw11rech 

QN = Quantum Node 
EPS = Entangled P'hoton Source 

SDIN = Software Defined Network. 

Quantum 
Data Plane 

~ 

StarUg ht Ex,chango 
Ch1lcago 

NorthiW@I.St@rn Lab 
Chica.go I iCAJI RI 

Argonne 
National 

Lalboratory 

QN 

SD · Control 
+ Plane 

No rtl'lwes,terrn1 
Lab Eva nston1 

Quantum 
Proces:sor 

Qu,a1ntum1 
Pr,ocessor 



www.startap.net/starlight
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expressed in this material are those of the author(s) and do not 
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