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Global Collaborative Research
communities

« Science Is Global
 Open Information Sharing, A Cornerstone of The Science Process

« Concepts, Experiments, Instruments, Methods, Techniques, Data,
Technologies And Results Are Openly Communicated and Shared
Among Collaborative Science Communities World-Wide

* The Global Research Platform Is An International Collaborative
Partnership Creating A Distributed Environment for International
Data Intensive Science

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

« www.theglobalresearchplatform.net
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Instruments: Exebytes Of Data
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The GRP: A Platform For Global Science

Globally Drstrl‘buted Mult| Domam
Computational Science Environment
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Global Research Platform: Global Lambda Integrated Facility
Avalilable Advanced Network Resources
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Annual Global Research Platform Workshop — Co-Located With
IEEE International Conference On eScience Oct 9-10, 2023

cClence

October 9-13, 2023

Limassol, Cyprus

Important Dates

Friday, February 24, 2023
Friday, March 10, 2023
Friday, May 26, 2023

Friday, June 30, 2023







National Research Platform

REecioNAL RESEARCH AND EDucATiON NETWORKS IN THE UNITED STATES
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Selected GRP Themes

* Orchestration Among Multiple Domains
« Large-Scale High Capacity Data WAN Transport

(Highlighted at SC23: 400 Gbps, 800 Ghps, 1.2 Tbps
WAN Services For Data Intensive Science)

« High-Fidelity Data Flow Monitoring, Visualization,
Analytics, Diagnostic Algorithms, Event Correlation

Al/ML/DL
International Testbeds for Data-Intensive Science
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Global Scale Science Highlighted At Prior GRP
Workshops

« The Square Kilometer Array: Data Transport, Processing, Archiving and
Access, Shaun Amy, Australia Telescope National Facility

« Large Synoptic Survey Telescope Distributed Computing and Networks,
Jeff Kantor, LSST

« Korean Fusion Program: KSTAR, ITER and K-DEMO and International
Collaborators, Si-Woo Yoon, National Fusion Research Institute

« Square Kilometer Array (SKA), Richard Hughes-Jones, GEANT

« Vera C. Rubin Observatory, Large Synoptic Survey Telescope (LSST), Nate
Lust, LSST/Rubin Observatory

« Bellell, Super B-Factory Experiment, Silvio Pardi, National Institute for
Nuclear Physics, (INFN)

* Deep Underground Neutrino Experiment (DUNE) — Kenneth Herner, Fermi
National, Accelerator Laboratory

* Distributed Computing Operations For HL-LHC With Operational
* Intelligence, Federica Legger, National Institute of Nuclear Physics (INFN)
 Next-Generation Cyberinfrastructures for LHC, High-Luminosity LHC and

0, , |
QAUST Genomics Cloud, Alex Moura, KAUST ST “RLIGHT"
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Internet2 Backbone Topology

Backbone Topology - Capacity and Traffic Management

Chris Wilkinson, Director of Planning and Architecture
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NA-REX North America Research & Education Exchange Collaboration
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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

Multiple 100 Gbps
(110+ Paths)
StarWave

100 G Exchange
World’s Most
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International Federated Testbeds As Instruments
for Computer Science/Network Science

« The StarLight Communications Exchange Facility
Supports ~ 28 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
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MNetwork Architecture
V12 November Tat, 2023

Alaxander Bames

T
e et
grovesll  grovwell

g g

[ ]

reornll Y e wall

kT ez s

verizon’ LUMEN' A “‘yﬂ' .._-u ESnet
/ o

Kﬁ'l-é’r] i—Eﬁ- 2y .ES"F.'l ﬁ?\q | I
_— '”“:.’!.Z?é ¥ — ——— T

ﬁtﬁlﬁer } Ili @ @ IEsna k‘“‘]

=
s Polatis

' oc-11-p-1 ‘ 'nncmm—i ‘ r NOC-I-C550 ‘ W I H
Juniper NOKIA -

Lo

L T L
[N | -

k mstshie | P crcoste | kNDKlA‘ _I i

L T
e g

grovwell  grovwell - S
i g ol AR’ISTA

PATIE

ARET
= ARETA

ARIETA

B ME,] = s ] 1 L
L —ljmsm A

e RO 11T SOkt DO 17T et P 908
- ey it | © —
D m a1 1
pi . —rr— et | et
o JUNPET o LNPer rPer NP e
D B s B oma B o B ma [ B
e s s — —t P e = i

.. A—— U
K Al | =3 icna iy
Lot | o ':: AR-I.? } o *c Lii] ‘ ‘ ‘ ETA "o

23

g:wcg Derwer, OO
—— - ==
Junper paloako (]
=i ks Sentnelong
e S —
JuniPer paloako corelight
= ]
r cont-fir-{npr
JunipPer
|
A a1
h mu:u cont-sw-arst-1 cont-sw-arst-2 cont-sw-aist-3

ot T2BOSRIE-A0YCE

-
s g v
ARIETA wcta
T

mmay |||
bUﬂIPEI.' = i

|l =,
&: i
&: (1]
JEE'.@:@
et ,73:}@:@

[:_ =-.] = £ ARISTA ARISTA ARISTA

T2B0SAIE-40YCE TZBOSRIE-40YCH

gl g [ PP
e -;- o [
o [ e [
= = b
= i = i ™
= a0 a7
h_ (0] -‘TE"‘@;@ :i’“@;@
=) S el
s

I -

ik e

A= N vz:w

e




: FMAL ] :TRIUMF] ;UUICTDRM] |‘ CERN ]

\ I/- ¢ . -l\ I/
R r
] Wash
Cienall2 Denver,CO

JOINT
BIG
DATA
TES TBED

. 400G -

Internet2

\ I 400G - FR4
cisco DCI 400G ciseo DCI1 400G ™ w00c-0ac
age | | e 2006 -5R4
SLUTTHNELIT T T S or DAC
‘ | | l Dell S60 1G BN 100G - CWDM4
LLRE | — 100G - LR4
B B BN B S nin;
| " arisTa 7280PR3 4OOG | Dell Z9664-ON 400G | == — 100G - SR4
& ig bw Fa e & |1l | . — 100G - DA
3 aaxah _ || TR HBHE e
| T280CR3 || e ARISTA TOS0PX4 400G J | APS BF2556X 100G | Dell Z9100 100G | Dell Z9432F-ON 400G | -
R VR BB Tl L] Bl— 40G - DAC
| 106
| 1G
alnlnln un [T T 1] 1] 10/16/2023
2 |2 |2 |3 C L ”
o o L o~|lc o |@ [l o o~llan|an| (o= o aw|oe
- FEEELE SEIS 18 15 242 a wallaallaal|2a Ec || 8o [|@alaa hitos tinvurl con/SC22-JBDT
BE0IC 203 25| 28] 28| 28 2xl=x]  ISxISx|Sx|(SX o || 3£ [|Sx|S=
2 g N E A R sElRl (sEl=RIsEl |5t =2 || 22 [[sElzE |
A2 A0 FUFEFE R B e e P §% [l 85 [[2x12 | Seifmmin o 5C22
s o o |a o | \CI8EIsE [38lsallsa|laE] | 30 || 3% |B3(53 / o
h A |l / #m
- S — I — - L




SC WAN Circuits

—SC23 Bandwidth-Challenge—

StarLight contributes 4 of Top 5 StarLight contributes 2 of Top 5

SC Aggregate WAN OUT SC Aggregate WAN IN
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Copyright © 1999-2023 InMon Corp. ALL RIGHTS
RESERVED
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= Data Mover Challenge 2023 Topology
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FABRIC Testbed (+FAB)
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FABRIC+NA-REX for OFCnet
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(Mclean VA)  Testbed
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Extending Data Center Services Over 400G WANs

Prototype Solution Initial Results:
Single stream RDMA/RoCE over 400G network at different distance
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Extended Data Center Services Over 400G WAN

Prototype Solution Initial Results:
Single Stream RDMA/RoCE Over 400G Network

Chicago-San Diego OFCnet loopback: Rtt 96.4 ms, Peak @ 397G X 2
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Emerging 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




Energing IEQnet Testbed Topology
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Demo Lead Partner - NuCrypt (1) - Distribution of
Quantum Entanglement Through Fiber With Co-
Propagating Classical Data

(1) Spin Off From Northwestern University’s
Center for Photonic Communications and Computing, Which Was Also
A Partner for the OFC 2023 Demonstrations (Prem Kumar, Director)
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1.2 Tbps WAN Service Prototype for Data Intensive Science

Starlight International/National
Communications Exchange Facility, Chicago, Il

}
400 Gbps DTN GS_

Joint Big Data Testbed McLean, Va

1000+ Miles/Wave Service

@ LR4 Transceiver + Smart NIC

() XTransceiver
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www.startap.net/starlight
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