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StarLight SDX Overview

• This IRNC StarLight SDX Initiative Is Designing, Implementing, and 

Operating New Services For Global Data Intensive Sciences, Based 

On Emerging Next Generation Architecture and Technolgies, 

Including Virtualization, Orchestration, Segmentation (Slicing), 

Software Defined Resources, Programmability and Customization.

• These Macro Trends Enable Exchanges To Be Agile Platforms For 

Dynamic Services Provisioning, Real-Time Responsiveness, and 

Distributed Control Over Core Resources, Including By 

Applications, Edge Processes and Devices.

This Project Is Transitioning Network Exchanges 

To

Open Innovation Platforms
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New=> DUNE/ProtoDUNE – Deep Underground Nutrino Experiment
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StarLight SC19 400 Gbps WAN/LAN With 

SCinet

• 400 Gbps E2E

• 400 Gbps WAN

• 400 Gbps LAN

• 400 Gbps WAN/LAN Interface

• Resource Mapping
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Source; Jim Chen, iCAIR

Implementing a SCinet DTN 

(DTN-as-a-Service, DaaS)
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Source: Se Young Yu, iCAIR

Design and implementation 
SOinet DTN-a~-a-service 
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Source: Se Young Yu, iCAIR

Jupyter Client for NSI OpenNSA Integration 
Securely allow users to run NSI OpenNSA services(i.e. dynamicalllly sti tch layer 2/3 circuits based on technolog ies e.g. 
VLAN .) 

Features: Authentication, Authorization , Accounting 
Authentication: SSL/TLS operation authenticate bo h server and client. (certificates need to be exchanged pnior 
unl!ess using publiic certificates) 
Autho rization: server willl allow access us,ers to request services on certain ports/VLANs based on user 
·dentification. I.e. Request command arguments will be parsed and authorized if all lowed. 
Accounting: for future requirement. 
Additional Feature:Asynchronous(non-bllocking operation allows multiplle users to request services simultaneously) 

Server Client 
Sep 1: establish TCP connection witll 

.-----L 008 
Registration 

-

Verlify client 

SSUTLS dient-server authentication 
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CTN-as-a-Service 
Verify server Remote Jupyter Client 

Open NSA Server 

AM 
TCP 
Server 

OpenNSA 
Application 

certifi cate ■ certificate 
■ 

-
Step 2: ctient request service and: server 
will parse the command arguments Sena r~uest 

Authorize request and 
sena l)ac k ,o utp utferror 

-
Note: certain commands willl ■ 

retu m timel¥ responses ■ 

■ 

Close __ Step 3: Finish and close the connection 

Close confi rm 
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Jupyter Client 
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A Cross-Pacific SDN Testbed 

r lab 

Th Optical U TA 



Argonne National Laboratory Advanced Photon Source

ANL Elastic Data Experiment Prototype Preparing for High Luminosity APS
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Starlight SOX Geoscience 

Input parameter 
l.Date 
2.Time(00/06/12/18) 
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... on-demand post-processing, 
Al, deep-leaning, CFD, and 
visualization. 

Jevl 
Electronic Visualization Laboratory 

University of Illinois at Chicago 
https://www.evl.uic.edu 

Composable Platform as a Service 
Instrument for Deep Learning & Visualization (COMPaaS DLV) 

Using the Liqid Composable Infrastructure System for ... 

... interoperable Science DMZs and Data Transfer Nodes 
(DTNs) at a national/ international scale, using best 
strategies from the Pacific Research Platform (PRP) 
over the GLI F infrastructu re. 

... SAGE2r,., the de facto operating system for managing 
Big Data on tiled-display wa lls, enabling local and 
remote collaborators to access, share and interact with a 
variety of digital media. 

SF award CNS-1828265 o UIC/EV for COMPaaS DLV 
https://www.evl.uic.edu/compaas-dlv 

SAGE2 is trademark of the Universrry of Illinois Board of Trustees 

Liqid: h ps:// w .liqid.com/ 
PRP: h ps://prp.ucsd.edu 
G IF: h ps:// \'\vw.glif,is 
SAGE2: http://sage2.sagecommo s.org/ 
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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
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SENSE Orchestration Testbed





Future Directions

• SCA 2020

• Quantum Communications and Quantum 

Networking

• Tbps Networks

• Global Research Platform



Supercomputing Asia Data Mover Challenge 2020

DTN @) NSCC, ; 
Singapore 11 National 

Superc. 
• ,, Centre 

<:')aarnet 
->--i]~· 

NCI DTN@ 
Aust ia 

Tr.insl'M>PacffkWilw. 
IOOG 

~~ IOOG 

,',ARNO-SXT11nsPORT 
IOOG 

Seattle 

LEGEND 

lOOGbps Link 
(Backup) 

lOOGbps Link 
(Active) 

~ ST RLIGHT SM 



National Quantum Science Initiative

• Multiple Federal Agency Initiatives

• Multiple Consortium Projects

• Multiple Topics

– Physics

– Quantum Science

– Information Theory

– Information Science

– Optimization Theory

– Materials Science

– Quantum Components

– Quantum Computing 

– Quantum Communications

– Quantum Networking

• Multiple Projects: Chicago Quantum Exchange, Illinois Quantum 

Express Et Al



Planned Chicago Quantum Exchange Testbed
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Ilya Baldine PI, RENCI: FABRIC



Next Generation Distributed Enviroment 

For Global Science



StarLight

Global Research Platform Network

100 Gbps



www.startap.net/starlight

Thanks to the NSF, DOE, NASA, 

NIH, DARPA

Universities, National Labs, 

International & Industrial 

Partners,

and Other Supporters
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"Any opinions, findings, conclusions or recommendations 

expressed in this material are those of the author(s) and do not 

necessarily reflect the views of the Networking and Information 

Technology Research and Development Program." 
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