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Instruments: Exebytes Of Data
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Large Scale Global Science

« Science Domains Create Cyberinfrastructure
Ecosystems, Some Distributed World Wide, Some
Devoted To Domains, Some Shared Among Domains

 Minimal Opportunities For Information Sharing On
Cyberinfrastructure Architecture, Implementation,
Technologies and Operations Among Projects

« Such Opportunities Are Especially Useful For Cross
Disciplinary Research

« Example Ecosystem: HEP - LHC
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LHCOPN map
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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.

Recent=> DUNE/ProtoDUNE — Deep Underground Nutrino Experiment

11




Next Generation Research Platforms

a comprehensive, scalable, cyberinfrastructure that bridge
diverse scientific communities and integrates high--
performance computing, data, software, and facilities in a
manner that brings theoretical, computational, experimental,
and observational approaches together to advance the

frontier” NSF
« Large Scale Science DMZs, Super Facilities
* National Research Platforms

« Continental Research Platforms: Orchestration Among
Multiple Domains, Large Scale High Capacity WAN
Transport (100, 400, 800 G 1.2 Thps), High-Fidelity Data
Flow Monitoring, Visualization, Analytics, Diaghostic
Algorithms, Event Correlation AI/ML/DL International

14

Testbeds for Data-Intensive Science
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StarLight — “By Researchers For Researchers”

StarLight: Experimental Optical
Infrastructure/Proving Ground
For Next Gen Network Services
Optimized for High Performance
Data Intensive Science

Multiole 100 Gbps

(110+ ’aths)

StarWave

100 G Exchange =
World’s Most
Advanced Exchan P
Multiple First of a Ll
Kind e
Services and
Capabilities View from StarLight

Abbott Hall, Northwestern University’s
Chicago Campus

%tlv:@&g‘ple 400 Gbps Paths Planning for 800 GbSSTTbiRRLIGHT"




International Federated Testbeds As Instruments
for Computer Science/Network Science

 The StarLight Communications Exchange Facility
Supports ~ 25 Network Research Testbeds (Instruments
For Computer Science/Networking Research)

« 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

§ ST/ RLIGHT"
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REecioNAL RESEARCH AND EDucATiON NETWORKS IN THE UNITED STATES
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SC22 SCinet National WAN Testbed

 As In Previous Years, ICAIR Supports SCinet In
Designing and Implementing a National WAN Testbed

« A Key Focus Is 400, 800, and 1.2 Tbps Path Services
and Interconnections, Including Direct Connections To
Edge Nodes, Primarily High Performance DTNs

« The SC22 National WAN Testbed Was Designed and
Implemented To Support Demonstrations and

Experiments Of Innovations Related To Data Intensive
Science

Q ST/ RLIGHT"



Persistent Communication Services For Petascale Sciences:
Demonstrations At IEEE/ACM Supercomputing Conference —

SC22, Dallas Texas
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Network Optimized Transport for Experimental Data (NOTED)

AlI/ML Driven WAN Network Orchestration
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sczz Demonstrations of 400 Gbps Disk-to-Disk
WAN File Transfers using NVMe-oF/TCP

Joint Blg Data An SC22 Collaborative Initiative Among NASA and Several Partners

Testbed

Sc22@pallas, X
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GRP DTNaaS For Petascale Science

GRP Service: DTNaaS for Petascale Sciences Data Movement _
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DTN-as-a-Service

GRP Cluster with DTN-as-a-Service

DTN-as-a-Service(DTNaa$) provides a data movement GRP Cluster Controller .- A
workflow in GRP k8s cluster: Provided Services” [OTNasaservics | |
1. Deploy DTNaaS workloads via k8s APl server [ KesAPI | e St
' server |
2. Use Jupyter to optimize and run transfers | =% 1 """ g j/imepol
0 : i ) —
3. Observe performance from monitoring service R i S
Sender node l Receiver node
GRP DTNaa$S Components:
DTN-as-a-Service DTN-as-a-Service
* Orchestrator: controller of DTNaaS to manage DTN Optimizer DTN Optimizer
agent and optimizer pods via REST API.
. ——+ Transfer Agent ——— Transfer Agent
* Transfer Agent: run transfer jobs
.. .. DTN resources Data DTN resources
* DTN Optimizer: optimize the DTN resources for computdNetwork I ="~ moutall Network]
workflow | 3 v
Storage | Memory Storage Memory
* Jupyter: web interface to run DTNaaS interactively ‘ ‘
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ST “RLIGHT"



Integration With GEANT P4 Testbed
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Qmmeleon

www chameleondoud org

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

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




FABRIC Testbed (+FAB)
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StarLight: Founding Partner Of Supercomputing Asia DMC International Testbed

Data Mover Challenge 2021 Topology
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Annual Global Research Platform Workshop — Co-Located With

IEEE International Conference On eScience Oct 9-10, 2023
SHesSscience

e SsSsciencCe

October 9-13, 2023

Important Dates

Friday, February 24, 2023

Limassol, Cyprus

IEEE eScience 2023 brings together leading interdisciplinary research Febe : 4 Friday, March 10, 2023
communities, developers and users of eScience applications and enabling IT Worikshop Acceptance Notification
technologies. The objective of the eScience Conference is to promote and

encourage all aspects of eScience and its associated technologies,

applications, algorithms and toolis with a strong focus on practical solutions Friday, May 26, 2023

and challenges. eScience 2023 interprels eScience in ils broadest meaning that Paper Subm i

enables and improves innovation in dat cmpute-intensive research

across all domain sciences ranging from traditional areas in physics and earth

sciences to more recent fields such as social sciences, arts and humanities, Friday, June 30, 2023

and artifi al intelligence for a wide variety of target architectures includin .
and artificial int g T 3 | ar v of 1arg ar 1 ctures i luding NOHBCATIGH OF PADeT ALt e




www.startap.net/starlight

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