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Large Scale Science Ecosystems

 Science Domains Are Creating Cyberinfrastructure Ecosystems,
Including Those That Are Large Scale And Distributed World Wide,
Both Devoted To Domains and Shared Among Domains

« Planning Projections Define Future, Specialized Requirements.

 In Response Cyberinfrastructure Blueprints Are Created:
Architecture, Services, Technigues, Technologies, Processes, et al

 Many Current Studies Are Examining Relationships Between
Science Workflows Are Foundation Resource Services and
Resources, Particularly With AI/ML/DL Overlays

 Results Define Next Generation Ecosystems

« Some Resources Are Dedicate/Restricted, Some Minimally Shared,
Some Widely Shared

Q ST/ “RLIGHT"



Global Collaborative Research
communities

« Science ls Global

« The Global Research Platform (GRP) Is An International
Collaborative Partnership Creating A Distributed Environment
(Ecosystem) for International Data Intensive Science

 Open Information Sharing, A Cornerstone of The Science Process,
Motivates This Forum

« The GRP Provides Opportunities For eScience Environment
Information Sharing To Among Collaborative Science Communities
World-Wide -- Concepts, Experiments, Instruments, Methods,
Techniques, Data, Architecture, Implementation, Technologies,
Operations, and Results

« The GRP Facilitates High Performance World-Wide Data Gathering,
Analytics, Transport (100 Gbps-Tbps E2E), Computing, And
Storage

« www.theglobalresearchplatform.net
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Instruments: Exebytes Of Data

-

First-images June 234!

Vera Rubin Observatory

KSTAR Korea Superconducting Tokamak Bioinformatics/Genomics
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CATCHER

Deep-seatelescope detects
neutrino with highest
energy ever recorded
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Next Generation Research Platforms

« US National Research Platform

« Asia Pacific Research Platform

 Korean Research Platform

« EU SLICES

 Worldwide LHC Computing Grid (WLCG)
 DOE Integrated Research Infrastructure (IRI)
 Open Science Grid

 Open Science Data Grid

« Et Al
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Non-LHC Scientific Communities Using
LHCONE

« Belle Il Experiment, Particle Physics Experiment Designed To
Study Properties od B Mesons (Heavy Particles Containing a
Bottom Quark)

« Pierre Auger Observatory, Studying Ultra-High Energy Cosmic
Rays, the Most energetic and Rarest Particles in The Universe

« LIGO and Virgo (In August 2027 This Collaboration Measured a
Gravitational Wave Originating From a Binary Neutron Star Merger.

« NOVA Experiment: Designed To Answer Fundamental Questions In
Neutrino Physics

« XEON Dark Matter Project: Global Collaboration Investigating
Fundamental Properties of Dark Matter, Largest Component of the
Universe

JUNO - JiaJiangmen Underground Neutrino Observatory
DUNE/ProtoDUNE — Deep Underground Nutrino Experiment
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Next: the HL-LHC project
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The High-Luminosity
Large Hadron Collide
(HL-LHC) is an

{ upgraded version of

the LHC

It will operate at a
higher luminosity, i.e.
it will produce more

collisions and data

The HL-LHC will enter
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LHCOPN+LHCONE community meetings

- Aforum for site mangers, NRENs, experiments to discuss requirements and

policies, plan upgrades, design new features

- Meeting two times per year
- Just held meeting #54, hosted by SKAQ in UK




ﬂ The Impact Of Data Placement 3 Advanced European Network of E-infrastructures
betplacrtsdB

for Astronomy with the SKA  AENEAS - 731016

Glo'bal Data Flows if the SRC Re-distribute data - 2 Replicas

Each SRC accepts its fraction of the Observatory Data Products and re-distributes to another SRC.

SRC has 20 Gbit/s flow from the telescope & a second continuous 20 Gbit/s flow from another SRC.

Each SRC sends out a 20 Ghit/s flow.

Makes substantial use of the shared academic network which would imply charges to the SKA community.

Probable cost to SKA community Very approx. ~ 0.8 M USD/vear not allowing for the extra BW from the telescopes
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DUNE Collaboration

An international effort

The Deep Underground Neutrino Experiment brings together over 1,000
scientists from more than 30 countries around the world.
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Armenia Finland Mexico Spain

Brazil France Netherlands Sweden
Bulgaria Greece Paraguay Switzerland
Canada India Peru Turkey
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SC24 Network Research Exhibitions: SciTags, AutoGOLE / SENSE, P4, and FABRIC * Scitags: packet marking and flow labelling

* AutoGOLE /SENSE: deliver network services end-to-end in a fully
automated way via the Network Service Interface Connection Servic
(NSI-CS)

* Pd: Programming Protocokindependent Packet Processors

* FABRIC: International infrastructure for experimentation and
research at-scale in the areas of networking, cybersecurity,
distributed computing, storage, virtual reality, 56, machine learning
and science applications
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scitags.org

S .T
C | a gs Network Flow and Packet Marking for

Global Scientific Computing

NB: Demonstrations At IEEE/ACM International Supercomputing Conferences

Science Tags: marking of data packets and flows with Experiment and
Application IDs for better network accounting

Two options being implemented: ,Rm“zm S

-Tagin the IPv6 flowlabel field (proposed IETF draft: oy L
draft-cc-veops-wlcg-flow-label-marking) m = : :

- Tags (and more info) in UDP fireflies (UDP packets sent sy DD _.:

in parallel to each flow)

| Ragsiry

NRENS run fireflies collectors, supports deployment and testing
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NA-REX North America Research & Education Exchange Collaboration
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800 Gbps Disk To Disk Over WANSs

NRL-SL-
GSDTN1
2 X400G* ]
Chicago StarLight
Ciena ) Ciena-Traveling
SL-9432 g wss | FABRIC Rack
Chicago : Salt Lake Switch or NOC Loop Back
FABR\C City J San Francisco
NRL-SL-
GSDTN2
2 X 400G * * Use SL DTNs for 800G M2M as back up plan
Chicago
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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 ]




IEQnet Quantum Networking 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




IEQnet Testbed Topology
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Optica Paper

e “Quantum Teleportation Coexisting With
Classical Communications In Optical Fiber”

Optica 11(12), 1700-1707 (Dec 2024) , Jordan M.

Thomas, Fel I. Yeh, Jim Hao Chen, Joe J.
Mambretti, Scott J. Kohlert, Gregory S. Kanter,
and Prem Kumar
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