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Global Research Platform: Global Lambda Integrated Facility
Avalilable Advanced Network Resources

Next Generation eScience Ecosystem

Visualization courtesy of Bob Patterson, NCSA; data compilation by Maxine Brown, UIC.
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Other GRP Events

« GRP Demonstrations, IEEE/ACM International
Conference on High Performance Computing,
Networking, Storage and Analytics, Atlanta, Georgia,
November 2024

 Mini-Global Research Platform Workshop, Co-Located
With the Supercomputing Asia Conference, Singapore,
March, 2025

e GRP Demonstrations, OFCnet, OFC Conference, San
Francisco, California, March 2024

« Global Research Platform Workshop, Co-Located With
IEEE International Conference on eScience, Chicago,
lllinois, September, 2025

Q ST/ RLIGHT"
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Instruments: Exebytes Of Data
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DOE EXPERIMENTAL USER FACILITIES

* DOE operates
24 experimental
user facilities

* Similar to the
computing
facilities, some
of them are
undergoing
upgrades e, %

+ Their data rates F7 Sl i
and their -
computing
needs will
Increase
accordingly




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

Q ST/ RLIGHT"



Worldwide LHC Computing Grid

« The Worldwide LHC Computing Grid (WLCG): Global
Collaboration Of ~170 Computing Centers In More
Than 40 Countries, Integrating National and
International Grid Infrastructures.

« WLCG Provides Global Resources To Gather, Store,
Distribute and Analyze ~200 Petabytes of LHC Data
Each Year, Planned To Significantly Increase When the
High Luminosity LHC Is Implemented

« WLCG — Partnership of EGI (European Grid
Infrastructure), OSG (Open Science Grid), and NelC
(Nordic e-Infrastructure Collaboration).

Q ST/ RLIGHT"
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Major Service, Architecture, Technology
INEINES

* Orchestration Among Multiple Domains
« Large Scale High Capacity WAN Services

* High-Fidelity Data Flow Monitoring,
Visualization, Analytics, Diagnhostic Algorithms,
Event Correlation AI/ML/DL

 International Testbeds for Data-Intensive
Science

« Persistent Specialized Platfoms and Facilities
(e.g., High Performance Networks, Open
Exchange Points)

Q ST/ RLIGHT"



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
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Multiple First of a
Kind

Services and B 25 abbott Hall, Northwestern Universty
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SCinet National WAN Testbed

 As In Previous Years, ICAIR Supported 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 SC24 National WAN Testbed Was Designed and
Implemented To Support Demonstrations and

Experiments Of Innovations, Many Related To Data
Intensive Science

Q ST/ RLIGHT"



Example SC24 SCinet Network Research Exhibitions

* Global Research Platform (GRP)

« SDX 1.2 Tbps WAN Services

« SDX E2E 400 Gbps 800 Gbps WAN Services

* 400 Gbps DTNs & Smart NICs

* Orchestration With Packet Marking (SciTags)

« ESnet High Touch Network Measurements

« NA REX Continental Backbone For Data Intensive Science

« SDX International Testbed Integration

« StarLight SDX for Petascale Science

« DTN-as-a-Service For Data Intensive Science With Scitags

P4 Integration With Kubernetes, P4 Global Lab

« NASA Goddard Space Flight Center HP WAN Transport Services (400 G Dsk-Dsk)
* Resilient Distributed Processing & Rapid Data Transfer
 AutoGOLE/SENSE EZ2E Orchestration Net Services And Workflow Integration
« Open Science Grid Demonstrations

* National Research Platform Demonstrations

« Chameleon FABRIC/FAB Integration

«  SciStream Multi Site Data Streaming Orchestration

+ Distributed Pipelines Over WANs For On-Line Data Analysis

,‘NTI\IQ for Research Enhanced Environments (()I\II(‘)I\I-RFD OI\IIOI\I)
~Pistributed Hybrid Quantum Computing With PQC/QKD Secured Links ST RLIGHT"™



Tbps WAN Services For Data Intensive
Science

« NRE Demonstrations Leverage Experimental Research In the Optimal
Design, Configuration, Components, and Integration Of DTNs

« Technologies: Software Defined Networking (SDN), 400 Gbps Smart NICs,
NVMe over Fabric, RDMA,Techniques For Kernel Bypass Using Zero-Copy
for Memory and Disk Copy (To Avoid Bottlenecks in Large Scale Data
Transfers Over 1.2 Tbps WANSs), GPU Acceleration, P4 And Optimal
Affinity Bindings for NUMA Architecture for Higher Resource Utilization

« Demonstrations Also Showcase Middleware Required to Orchestrate
infrastructure Resources for Reliable, Optimized High-Performance WAN
Data Transfers.

« Demonstrations Showcase Measurement Techniques for Real-Time
monitoring, benchmarking and evaluation including an Al Toolset.

«  WAN Service Investigations Include Examining Implications for Production
Operations.

Q ST/ RLIGHT"
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International Research Infrastructure Testbed

Source: Tom Lehman
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SC24 Network Research Exhibitions: SciTags, AutoGOLE / SENSE, P4, FABRIC, and Other Research Testheds

* SciTaps: packet marking and flow labelling

* AuteGOLE[SENSE: deliver network services end-to-end in a fully
CANARIE/CANET e automated way via the Network Service Interface Connection Service
s | Canada T o [N5kES)
Y Montreal * p4: Programming Protocol-independent Packet Processors
SINET S * FABRIC: International infrastructure for experimentation and
Tokyo U Wictorta research at-scale in the areas of networking, cybersecurity,
distributed computing, storage, virtual reality, 36, machine learning,
and science applications
* NICT, NIl and GEANT experiment
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Path Requests
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SC24 WAN-Transport Preliminary Map - August 9, 2024 |
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Use

7280 to 7050
7050 - for server connections (1 spare)
7280 - for DCI connections (1 spare)
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Tbps WAN Service R&D

« SDX 1.2 Tbps WAN Services

« SDX 1.2 Tbps WAN Infrastructure

« SDX E2E 800 Gbps WAN Services

« SDX E2E 400 Gbps WAN Services

* 400 Gbps DTNs & Smart NICs

« Software Defined Networking (SDX)
 Middleware

* Protocols

« Hardware and Software Configurations
« Transceivers, Fiber, etc

§ ST/ RLIGHT"



200/400 Gbps DTN-as-a-Service in High-Performance Research Platform

/func AN DTN-as-a-Service @ 200/400 Gbps

Q-
=

F’erform:ance
Serwc; """" Feedback
.::.."—— """ _________Orche ammEEESSS==.
l,f«“ strator B u\
"1 mm
1‘, g DTN ™\ (~ DIN._ "\ m
[T [T il
E ptimizeg---§|;|§ - Dw _pptimlzerﬂ' n
3 “CPU L CcP o
' Wiransfer ‘1, 200 / 400 Gb Transfery|
1oy T ps ransfeng| «
'| Agent 1% WAN % Agent |/
1 l1 | NlC f;
1 B } I
» yBtorage .,,- ___________ NVMeoF - - -SD ] Storage, 1
: ManagerStorage ;«tora_ge-M'amm‘ger '
i = —=gy
'L N Monitoring 4
> Monitor = - - - - - -¥ system, [ "~ -Monitoq_»
-
Performancg
Metric

Visualizer

200/400 Gbps end-to-end high-performance
data transfer over WAN

DTN-as-a-Service with microservice
architecture, optimizing and transferring
using containers

NVMeoF with streaming support
Performance monitoring and visualization
using opensource platforms (Prometheus,
Grafana, and sFlow)

DTN-as-a-Service(DTNaaS) provides a data movement
workflow in GRP k8s cluster:

1. Deploy DTNaaS workloads via k8s APl server

2. Use Jupyter to optimize and run transfers

3. Observe performance from monitoring service
GRP DTNaaS Components:

* Orchestrator: controller of DTNaaS to manage
agent and optimizer pods via REST APIL.

* Transfer Agent: run transfer jobs

° DTN Optimizer:
workflow

optimize the DTN resources for

* Jupyter: web interface to run DTNaaS interactively
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StarLight 400G Real-Time Packet Processing Prototype
400G-100G Packet Header Processor Over WAN With Tofino2 + FPGA

Yu-Kuen Lai, Miura Hideyoshi*, Yi-Siang Lin, Yu-Jui Chang, Kouji Hirata Jim Hao Chen, Joe Mambretti

Department of Electrical Engineering, Chung-Yuan Christian University, International Center for Advanced Internet Research
Chungli, Taiwan Northwestern University, USA
*Graduate School of Science and Engineering, Kansai University, Japan
packet 0
packet 1
5L-Gen4 DTN (1)
. 200G:enp129s0f0
Tofimo2 Switch T-Rex Packet Generator
@TRex
SL-Gend DTN1 (2)
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StarLight DTN 400G TCP WAN Service Prototypes

25 TCP streams between SL IntelG5 and SL AMDGb) Servers

Nov 8 2024 Test Results
L.A. loop (NA-REX) RTT 89.6 ms McLean loop (CENI) RTT 27.8 ms
Avg: 378Gb/s Range: 376-382 Gh/s Avg: 386Gb/s Range: 381-391 Gb/s
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Karlsruher Institut fiir Technologie

NOTED
at KIT

NY3D ela yled 3nejap NdODIH1

NOTED /
Ea -

Dynamic Circuits ‘7
i LHCOPN default path ?Le

Data transfer

l'_'.

JFTS €CRID .G ..

File Transfer Service

Computing Resource Informatien Cataloag

Q ST “RLIGHT"”
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"
& AFR

Karlsruhe Institute

SKELETON AND ELEMENTS OF NOTED FLOWCHART AND DATASET STRUCTURE
NOTED + Input parameters: configuration given by the user
I — In noted/config/config.yaml — define a list of {src_rcsite,
m:;m—- 4— dst rcsite}, maximum and minimum throughput threshold,
. " SENSE/AutoGOLE VLANs UUID and user-defined email no-
tification among others.

S + Enrich NOTED with the topology of the network:
—— Query CRIC database — get endpoints that could be involved

a “ 6 in the data transfers for the given {src_rcsite, dst_rcsite} pairs.
nalyse on-going and upcoming data transfers:

A

FTS (File Transfer Service): L Query FTS recursively. —>lget on—gofng data transfers for each

set of source and destination endpoints.

» Inspectand analyse data transfers to estimate if an actioncan — The total utilization of the network is the sum of on-going and
be applied to optimise the network utilization — get on-going upcoming individual data transfers for each source and desti-
and queued transfers. nation endpoints for the given {src_rcsite, dst_rcsite} pairs.

: : Network decision:

CRIC (Computing Resource Information Catalog): L It NOTED interprets that the link will be congested — provides

» Enrichment to get an overview and knowledge of the network a dynamic circuit via SENSE/AutoGOLE.
topology — get IPv4/IPv6 addresses, endpoints, rcsite and —— If NOTED interprets that the link will not be be congested any-
federation. more — cancel the dynamic circuit and the traffic is routed back.

SM

ST “RLIGHT




StarLight Science Data Exchange Service Prototypes

GEN3

* Gen3 is a data platform for building data
commons and data ecosystems .It consists
of several open-source software services.

* It support the healthy data ecosystems by
enabling the interoperation and creation of
cloud-based data resources, including data
commons and analysis workspaces.

o Powered by CTDS, University of Chicago
— http.//ctds.uchicago.edu

*  Apache-2.0 license

ICAIR

scitags

+ Scientific network tags (scitags) is an

initiative promoting identification of the
science domains and their high-level
activities at the network level.

+ It provides an open system using open-source

technologies that helps Research and Education
(R&E) providers in understanding how their
networks are being utilized while at the same
time providing feedback to the scientific
community on what network flows and
patterns are critical for their computing.

+ The initiative offers an open collaboration on

the research and development of the
packet and flow marking prototypes and
works in close collaboration with the scientific

storage and transfer providers to enable the
marking capability.

STIRLIGH Tsnx



Scientific network tags (scitags) is an initiative promoting
- identification of the science domains and their high-level
SC1 t ag S.0 rg activities at the network level.

Network Flow and Packet Marking for It provides an open 'system usmg'openrsource techn?logles that.helps
Global Scientific Computing Research and Education (R&E) providers in understanding how their networks
are being utilised while at the same time providing feedback to the scientific

View On Download Join community on what network flows and patterns are critical for their

GitHub  Tech. Spec scitags.org computing.

Our approach is based on a network tagging mechanism that marks
network packets and/or network flows using the science domain and
activity fields. These tags can then be captured by the R&E providers and
correlated with their existing netflow data to better understand existing
network patterns, estimate network usage and track activities.

The initiative offers an open collaboration on the research and
development of the packet and flow marking prototypes and works in
close collaboration with the scientific storage and transfer providers to
enable the marking capability. The project is currently in the

Hosted on GitHub Pages —Theme by orderedlist prototyping phase and is open for participation from any science domain
that require or anticipate to require high throughput computing as well as
any interested R&E providers.
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Naval Research Laboratory
Center for Computational Science
SC24 Demonstration

Resilient
Processing
and Network
on Demand

Timely Data
Transfer

- 57,
Resilient, o
Performant
Tbps RDMA data movement Networks
over global distance for and

timely Terabyte transfers . .
(goal << 1 min Tbyte transfer Distributed
on N by 400G network). Processing

“Interconnected and interlocking problems”
demand a high performance dynamic

distributed data centric infrastructure

EPNM/J
ESEARC

LABORATORY
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GRP DTNaaS For Petascale Science

GRP Service: DTNaaS for Petascale Sciences Data Movement _
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Quantum Communications NRE
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SC23 NRE-010: Multi-site data streaming orchestration with SciStream

ESnet Testbed Node
(LBMNL)

SciStream;  SciStream
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AN Service

SC23 Joint Big Data
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Fabric Testbed Node
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StﬂFLig ht SDX data plane
Testbed Node (200/400 Gbps)
(Chicago)
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ESnet Gamma Ray Energy Tracking Array (GRETA) Prototype

GRETA Data Pipeline

Mode 3 Aggregate Mode 3 Mode 2 Interaction Point Aggregate Mode 2
Waveform Data, Waveform Data, Data + Mode 3 (debug) Interaction Point Data +
32MB/sec/crystal AGB/sec total 2MB/sec/crystal Mode 3 (debug)
240MB/sec

Event

Filter Forward . Event
Boards Buffer P'gffs’f;'rng Builder
%30 Filter Boards x4 Forward 33 nodes,
Buffer Nodes 2112 cores, Time-ordered Mode 2
66 GPUs + Mode 3 (debug) +
Aux. Detector Data
LF00MB/sec

Aux
Detector
Auxiliary Detectciﬁf////f
Data 250MB/sec

Source: ESnet Testbed RLIGHT"



GRETA to DELERIA

Aggregate Mode 3 Mode 2 Interaction Point Aggregate Mode 2
HAvolc - o.u Waveform Data, Data + Mode 3 (dedug) Interaction Point Data +
32MB/sec/crystal 4G3/sec total 2MB/sec/crystal Mode 3 (debug)
/ / 240MB/sec

f (
\ | \
Fimor . N ~ N Forward 8 Sgnal . i . . Evert e
Boards — Network sy Buffor —p Network sl D«g«::\m — Network sy s —? otwork s !. v

s S LN

x30 Filter Boards x4 Forward ~120 nodes,

Buffer Nodes Time-ordered Node 2 Prompt
Aux ~5000 cores + de 3 (debug) + Aclyss
F;:::T‘ Aux. Detector Data
500MB/sec

Detoctor _‘9 Network

Impact: scaling up
online processing using
user facilities

Auxiliary Detector
Data 250MB/sec

Testbed equipment
Berkeley, California

[P AP R ] Testbed
Ile‘nﬂ;!’l Router
m Starlight |

e Chics%

° Guaranteed
bandwidth

° L2/L3 VPN

e Orchestration

Detectors, LBL <

Berkeley, California

LBL network ESnet Testbed network

ESnet

ORNL - IRI Testbed

[

c—o| Ioall

¢ ' CPU/GPU
cluster

ORNL network

Source: ESnet Testbed
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StarLight Is Provding Support For Multiple Other NREs, e.g.,

A2 . |
) L24 Revisiting the Science DMZ Linet

| SCinet Network Research Exhibition

GA [creates.
Corey Eichelberger, Ezra Kissel, George Robb, Jason Zurawski

Goal

Understand the causes and impact of data
movement friction in modern
cyberinfrastructure.

Approach

1. Test data mobility with and without multi-

vendor network security devices.

2. Model performance expectations for
secure network transfers.
Incorporate detailed telemetry and
monitoring capabilities.

Expected Outcomes
e Develop and publish documentation.
e Update best practices.

ESnet @ TRCC

ENERGY SCIENCES NETWORK E POC TEXAS ADVANCED COMPUTING CENTER

w

Y
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International P4 Testbed Showcase at SC23

GRP Service: International P4 Experimental Networks (iP4EN)
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Integration With GEANT P4 Testbed

StarLight \L

STH#RLIGHT
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www.geant.org
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bAsvec

SC23 Bandwidth Challenge

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

SC Aggregate WAN OUT SC Aggregate WAN IN
Intertaoe Interface
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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 ]




Paul Ruth Pl, RENCI: FABRIC

& ESnet
INT EL :-I’I VLT LS
KREOMET/KRLight ~ Google Cloud
KISTI dWs /4 Azure
[ PEERING
KREONET/
KRLight Seattle The BGP Testbed
TransPAC
UKY  UBich
iZiiana Princeton
MEAAR
O Rutgers O ¢ )UMass NEAAR
Utah Chica
[ ] Staﬂiggrl:: NYC MANLAN P==4NA London NetherLight
Salt Lake City 5C GEANT Open Open
@ ® e ESnet Exchange Exchange )
Kansas City ashington
GPN D.C. ANA
RENCI GEANT Open
I\%X Exchange [—O )
SRI
Los Angeles tianiy B { CERN |
O %Jsmcmsox
UCSD/SDSC Clemson
TACC . .
Terabit Core Link
Dallas .
Layer 2 Link
FABRIC Node (ESnet) @ i
AMPATH Layer 1 Link

FABRIC Node (R&E Facility) @
FABRIC/FAB Node @

Others Infrastructure ee——
/lmmiago] [ Sao use to construct Layer

Ghile S 2 connections

Data Center v -
i ; CPTEC
Univeraky of Giile AmLight Express and Protect
(AmLight-ExP)
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Ciena CENI
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Ciena CENI

Current CENI Topology (April 2024)

1x 200G
2X100GE [ Meemmmmmmmeeeeooo

\
: CANARIE Line System

1x 100G
1x 100GE

X006 | e ‘
1x 100GE

2x 100G Dark Fiber
2x 100GE

" 1x200G
2x 100GE

| PO
¢

ToNRL To NASA

! MAX McLean JBDT

ST “RLIGHT

© Ciena Corporation 2024 All nghts reserved. Proprigtary Information
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FABRIC Federation Software Extension (FabFed)

e Goals

Provide a software stack for FABRIC users to run experiment with tool-based
federation across multiple testbeds and providers

Integrate external network and cloud resources into a FABRIC slice in an
automated and orchestrated fashion

Explore a “testbed of testbeds” paradigm for the future

o Targets

NSF Cloud Testbeds (Chameleon & CloudLab)
Internet2 AL2S L2, L3 and Cloud Connect Services
Public Cloud (AWS, GCP, Azure)
AutoGOLE/SENSE Testbed (most regional and international RENSs)
Other NSF Testbeds such as POWDER. and more

ULNET INDI ICOLUCTUOD ouUulLlil dao r\ ViC



Data Mover Challenge 2023 Topology
R&E Global Routable IP Address

CSC FUNET
N, % KREANET

GEANT md
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e |
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NICP o) | ey
% - Seml& GEA
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™ 3\ - ~ LA Florida
NICT, Japan \ '..- VF—.‘M
Y KDDI Asia Pacif
DTN @
KDDI, Japan
AmLight -
i el CLARA
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" (
LEGEND Brazil ‘ RNP ‘
— via Starlink | =
100Gbps Link
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Transcontinental
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National Research Platform

REecioNAL RESEARCH AND EDucATiON NETWORKS IN THE UNITED STATES

/ oposed Extensmn of Nautilus 2021-2024

‘: Al \ UN-L + GPN
New 56 GPUs + 216TB
32 GPUs + 216TB ' )

New 72 GPUs

NETWORK

N 8 GPUs + 256TB ’

168 GPUs + 704TB ’

New 32 GPUs +216T8 - New 32 GPUs + 216TB

s
“Baltimore

\
\ 1/WVN 7
" Charleston ’

\ 8 GPUs +2PB ’ A '|  Clemson U+ SCLR

New 32 GPUs + 216TB

N\ RS g I l \*Nbp{qyerque
\ 5 g B 300 GPUs + 1PB

New 32 GPUs + FPGAs

New 8 GPUs + 216TB

e~ =TRS NN '
{1 Existing CHASE-CI EPSCoR New GPUs + THE QJHT
GPUs + Storage Institutions Storage i"ﬁ
b} ' )

scanmen CEN® CENIC ©FLR M GPN Ve (2 G@amen [es) KRON, LEARN LEFMI MeRAL MAX
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3ROX UNM =< ARE-GNWF *Light
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MORN SC24

Testbed

Berkeley, CA

.......

McLean, VA

——

L____

Atlanta, GA
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Fermi National Accelerator Laboratory

WAN Connectivity Transition! (to 2.4Tb/s...)

- IhcOPN < ..« IhcONE <

New Border Routers:
-""""" * Arista 7808R3s
Z i * 400-800GE technology
* Deep buffers

Old Border Routers:

* Brocade MLXes
* 100GE technology

Site
Interconnect

General LAN
‘ 7 Data center | USCMS-Tier1

Also: Large Scale Network Research Testbed On Site
2= Fermilab



Quantum Communications And Networks:
Motivation

« Quantum Enables Many New Applications

— Security — e.g., Quantum Key Distribution (QKD), Highly Secure
Information Transmission, Quantum Encryption

— Quantum Sensors
— Quantum —e.g., Precise Clocks

— New Applications Derived From Unique Properties (e.g., Superposition)
And Novel Quantum Devices

— Communications Among Quantum Computers, e.g., To Address
Complex Computational Science Problems Through Distributed
Quantum Environments (iCAIR’s Quantum Research Focus)

Q ST/ RLIGHT"



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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Extending Data Center Services Over 400G WAN

Prototype Solution Initial Results:

Single Stream RDMA/RoCE Over 400G Network

3intel2 « F760dt3

StarLight-San Diego OFCnet loopback: Rtt 96.4 ms, Peak @ 397G

1CAIR March 24,2024 ST3%ER L 1G H Tsbx



OFC 2025 San Francisco

« OFC 50 - Celebrating 50 Years Of Optical Networking
and Communications

« Moscone Center, San Francisco, California

« Technical Conference: 30 March — 03 April 2025

« Exhibition: 01 — 03 April 2025

« Expected: Over 13,500 Registrants From 83+ Countries,

Showcase of More Than 700 Exhibiting Global
Companies

 Topics: 1.6 Terabit, Al, Coherent PON, Linear Pluggable
Optics (LPO), Multicore Fiber, Data Center Technology,
Quantum Networking, etc.

« OFCnet — Supported By CENIC, et al

Q ST/ RLIGHT"



DOE’s Integrated Research Infrastructure (IRl) Vision:
To empower researchers to meld DOE’s world-class research tools, infrastructure, and user facilities
seamlessly and securely in novel ways to radically accelerate discovery and innovation

Advanced Ad d
Experimental and Observational Networking Co:\:':t:i‘:\g
ensors

User Facilities ‘ati

¥ (N
.
£y 2o -)

. o e (IR Computing
\\ ) o mma Testbeds
Data Management \ vy U ) | /

/
High Performance
Data Facim\y Software Cloud
Data Repositories Softwareand |, 001 o

PuRE Data Assets Applications | rycital Twins
| RO AR

New modes of | Rapid data analysis and Novel workflows using Al-enabled insight from
integrated science | steering of experiments multiple user facilities integrating vast data sources

U.S. DEPARTMENT OF Offlce of
ENERGY science Slide from Ben Brown, DOE, at ECP IAC — Jan 2024

SM
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IRI Testbed - A shared playground for IRl developers and
pilot applications will accelerate transition to operations

____________________________

“A best practice in systems design is to create an at-scale test
environment in which to build, assess, and improve tool
functionality before transitioning technology and systems to 19 | nersc TR
production. Such a common test environment, or testbed, can help |~ ; :
the broader complex move swiftly to realize an IRl built |

on a collectively strong set of tools and . 60‘\
functionality already shown effective for | -(\(-\\(\Qé;\\oe i)
s science.” ' 9 \Q\\’& —
e I - Federated IRI Science Testbed (FIRST) . ® o) S =
(FIRST): A Concept Note L3
o report F
DESnet aouwres o agore . [IEIE
. Monga, M. Shankar, C. Guok, “Federated .

IRI Science Testbed (FIRST): A Concept : x
Note”, December 2023, doi:10.2172/2205149,
<https://doi.org/10.2172/2205149>

&O,\K RIDGE bot
National Laboratory 4 4

54 p
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www.startap.net/starlight

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