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StarLight — “By Researchers For Researchers”

StarLight: Experimental Optical
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For Next Gen Network Services
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Global Research Platform: Global Lambda Integrated Facility
Avalilable Advanced Network Resources

Visualization courtesy of Bob Patterson, NCSA; data compilation by Maxine Brown, UIC.
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Emerging US SDX Interoperable Fabric
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Petalrans: Petascale Sciences Data Transfer
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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
1o

Open Innovation Platforms
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New Science Communities Using
LHCONE

Belle II Experiment, Particle Physics Experiment Designed To Study
Properties of B Mesons (Heavy Particles Containing a Bottom Quark).

Pierre Auger Observatory, Studying Ultra-High Energy Cosmic Rays, the
Most Energetic and Rarest of Particles In the Universe.

In August 2017 the PAO, LIGO and Virgo Collaboration Measured a
Gravitational Wave Originating From a Binary Neutron Star Merger.

The NOVA Experiment Is Designed To Answer Fundamental questions in
neutrino Physics.

- The XENON Dark Matter Project Is a Global Collaboration Investing
Fundamental Properties of Dark Matter, Largest Component Of The Universe.

New=> DUNE/ProtoDUNE — Deep Underground Nutrino Experiment

11




High Energy Physics SDX DTN Prototype Service
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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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SC19 @ Denver, CO

SC19
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Implementing a SCinet DTN

DTN-as-a-Service,..DaaS
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Design and implementation
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Jupyter Client for NSI OpenNSA Integration

Securely allow users to run NSI OpenNSA services(i.e. dynamically stitch layer 2/3 circuits based on technologies e.g.

VLAN.

)

Features: Authentication, Authorization, Accounting
Authentication: SSL/TLS operation authenticate both server and client. (certificates need to be exchanged prior
unless using public certificates)
Authorization: server will allow access users to request services on certain ports/\V/LANs based on user
identification. |.e. Request command arguments will be parsed and authorized if allowed.

Accounting: for future requirement.

Additional Feature:Asynchronous(non-blocking operation allows multiple users to request services simultaneously)

OOB
Registration

OpenNSA Server

N\

TP | e—

) | Server

OpenNSA

Application

!

S/

Server Client

Step 1: establish TCP connection with
SSLTLS client-server authentication

Verify client - Verify server
certificate " cerfificate

Step 2: client request service and server

will parse the command arguments Send request
-+ T
Authorize request and
send back outputferror
Mote: certain commands will u
return timely responses "
[ |
Close. Step 3: Finish and close the connection
-
Close confirm
-

Source: Se Young Yu, iICAIR

" DTN-as-a-Service

f
|

/ Remote Jupyter Client \

) | Opennsa
Jupyter Client
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Data Express: Toward Predictable, Schedulable,
High-performance Data Transfer ENERGY

g What Is BigData Express? N End-to-End Transfer Loop
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A Cross-Pacific SDN Testbed
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Argonne National Laboratory Advanced Photon Source
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StarLight SDX Geoscience Research Workflow

e Dea Yew Laok e
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Composable Platform as a Service
Instrument for Deep Learning & Visualization (COMPaaS DLV)

Using the Ligid Composable Infrastructure System for...

..on-demand post-processing, ..interoperable Science DMZs and Data Transfer Nodes ..SAGE2™, the de facto operating system for managing

Al, deep-leaning, CFD, and (DTNs) at a national/ international scale, using best Big Data on tiled-display walls, enabling local and
visualization. strategies from the Pacific Research Platform (PRP) remote collaborators to access, share and interact with a
over the GLIF infrastructure. variety of digital media.

ey

NSF award CNS-1828265 to UIC/EVL for COMPaaS DLV Ligid: https://www.ligid.com/
Electronic Visualization Laboratory htps://www.ev.uic.edu/compaas-div PRP: https://prp.ucsd.edu
iversi inoi i GLIF: https://www.glif.is
LNSORENY 4 s o Ewcgo SAGE2 is trademark of the University of lllinois Board of Trustees SAGE: hﬁtp: / /sageg.sagecommons.o g/

https://www.evl.uic.edu



IRNC-OSG Global Fabric
IRNC-0OSG / GRP Federation
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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

Q ST/ RLIGHT"



cmmeleon

www chameleondoud org

CHAMELEON: A LARGE SCALE, RECONFIGURABLE
EXPERIMENTAL INSTRUMENT FOR COMPUTER SCIENCE

Kate Keahey
Joe Mambretti, Pierre Riteau, Paul Ruth, Dan Stanzione I

SEFTIMBIR 20, 2007 |




International P4 Experimental Networks (i-P4EN)
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SENSE Orchestration Testbed

o % .
-

O Fermila
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100 Gbps DTN Optical Testbed

Ciena's OP" research network testbed

- N Saervice

e Recenlly Deployed Hanover

Baltimore
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Future Directions

SCA 2020

Quantum Communications and Quantum
Networking

Tbps Networks
Global Research Platform

Q ST/ RLIGHT"



Supercomputing Asia Data Mover Challenge 2020

Data Mover Challenge 2020 Topology

~ P00
e~ N
GEANT
DIN@ s KREANET ~
Europe
\ DTN @ ST St oo ot Seattle DIN@ STH#RLIGHT
(’Né’f $100G South Kofea - Chicalip

NICYV
e DTN @
y N I Japan

DTN @ NSCC, @ s'ng/\ren
Singapore

TN Supercomput

\ Caarnet
1:“‘, " LEGEND

100Gbps Link
(Backup)
NCI 100Gbps Link

DIN @ (Active)
Australia
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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, lllinois Quantum
Express Et Al

ST “RLIGHT"



Planned Chicago Quantum Exchange Testbed

Fermi National Quantum Argonne
Quantum Accelerator Data Pl National Quantum
Processor Laboratory dla Flane Laboratory Processor

Controller

SDN Control
<= Plane

Morthwestern

Remote Lab Quantum
Central Chicago Quantum '
(600 5, Federal) Switch Processor

StarLight Exchange

Chicago

. .
g rthwestern
Lab Evanston

MNorthwestern Lab
Chicago [iCAIR)

QN = Quantum N

EPS = Entangled Photon Source
SDN = Software Defined Network
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Next Generation Distributed Enviroment
For Global Science
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www.startap.net/starlight

Thanks to the NSF, DOE, NASA,
NIH, DARPA
Universities, National Labs,
International’ @ Industrial
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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.”

The Networking and Information Technology Research and Development
(NITRD) Program

Mailing Address: NCO/NITRD, 2415 Eisenhower Avenue, Alexandria, VA 22314

Physical Address: 490 L'Enfant Plaza SW, Suite 8001, Washington, DC 20024, USA Tel: 202-459-9674,
Fax: 202-459-9673, Email: nco@nitrd.gov, Website: https://www.nitrd.gov
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