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Q1: where does
“discovery” occur?
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Q2: where does the
“instrument” end?
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LHCOPN map
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LHCONE: A global infrastructure for the High Energy Physics (LHC and Belle Il) data management
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New Science Communities Using LHCONE

- Belle Il 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 NOvVA 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.

*  ProtoNuma...Nutrino Research
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ICAIR: Founding Partner of the Global Lambda Integrated Facility
Avalilable Advanced Network Resources

Visualization courtesy of Bob Patterson, NCSA; data compilation by Maxine Brown, UIC.
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International Multi-Domain Provisioning Using AutoGOLE
Based Network Service Interface
(NSI 2.0)

* Network Service Interface (NSI 2.0)

* An Architectural Standard Developed By the *Open Grid
Forum (OGF)

* OGF Pioneered Programmable Networking (Initially Termed
“Grid Networking”)

Techniques That Made Networks ‘First Class Citizens” in Grid
Environments — Programmable With Grid Middleware

* Currently Being Placed Into Production By R&E Networks
Around the World
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APIls Based On Messaging and Signaling Protocols
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Process Based Virtualization — Multi-Domain Federation —
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IRNC: RXP: StarLight SDX A Software Defined
Networking Exchange for Global Science Research and

Education
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Emerging US SDX Interoperable Fabric
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14/06/2016 Management Environment of Inter-domain Circuits for Advanced Networks
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AARNet - Pacific Wave - Starlight
Inter-domain SDX Topology v0.4
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Global Research Platform (GRP)

Ihri~

A Specialized Globally Distributed Environment/Platform For
Science Discovery and Innovation

Based On State-Of-the-Art-Clouds, Networks, Storage Systems,
Data Repositories, etc

Interconnected With Computational Grids, Supercomputing
Centers, Specialized Instruments, et al

Also, Based On World-Wide 100 Gbps (Soon 100 G+ ) Networks

Leveraging Advanced Architectural Concepts, e.g., SDN/SDX/SDI —
Science DMZs

Ref: 1st Demonstrations @ SC15, Austin Texas November 2015

Subsequent Demonstrations @ SC16 Salt Lake City Utah,
November 2016, Global LambdaGrid Workshop 2016 and 2017,

Major Demonstrations at SC17 in Denver, Colorado

Q ST “RLIGHT"



Pacific Research Platform
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Global Research Platform:
Building On CENIC/Pacific Wave, GLIF and
GLIF GOLEs (e.g., StarLight et al)

N
W INTERNATIONAL PEERING EXCHANGE PACIFIC WAVE IS A PROJECT OF CENIC & PACIFIC NORTHWEST GIGAPOP
PACIFIC WAVE

“®  PacificWave POPs
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] ) = PNWGP: Washington, Montana,

A cumrenT o RUTURE O‘ Commercial Peering Paints Alaska. O & Idaho
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Building the Open Storage Network

Alex Szalay
The Johns Hopkins University
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Connections

Commercial and
Federal Clouds

—
— T "

MREFC Projects

HPC Centers
XSEDE
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) Universities
University and Domain = ' with 10-100G
Repositories B )

Shared Backup

for Disaster @3
Recovery

Big Data Hubs
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Cognitive Hardware and Software Ecosystem
Community Infrastructure (CHASE-CI)

 Machine Learning Cloud Development Led By UCSD
 Will Leverage The Pacific Research Platform (PRP)

« Will Provide Researchers With Fast GPU Appliances For Machine
Learning/Deep Learning Next Generation Cognitive Computingl
Investigations - Neural Network Hardware, Software, Architecture etc.

 PRP’s High Bandwidth + Big Data + Machine Learning + GPUs

« Already Being Used For Multiple Investigations, Including For Distributed
Systems

 NRP/GRP Can Be A Foundation Platform for Such “Pluqg-In’
Tsetebeds/Facilities/Instruments

Q ST/ “RLIGHT"



Nationwide 100 Gbps and Minimized Latency

£

€ SINETS will be a nationwide 100-Gbps backbone network using 100-Gigabit Ethernet
technology and connect each pair of nodes with a minimized latency.

SINET4 SINET5
« Star-like topology * Fully-meshed topology with redundancy
* Resource-consuming secondary circuits * Non-resource-consuming secondary paths
e Legmad Une (Primary Clrcuit) — MPLSTP Panh (Primary)
TTTTTT tleased Line (Secondary Circult) ——— MPLS-TP Pah |Secondary)

= : 100 Gbps
or more
© : SINET Nodr

National Institute of Informatics
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International KREONET-S Connections
to StarLight: SD-WAN Federations
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Inter-Cluster Virtual Dedicate Network

Provisioning based on SD-WAN Federation
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Long-distance SD-WAN network:
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