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Emerging Topics In Advanced Networking

Transition From Legacy Networks To Networks That Take Full Advantage
of IT Architecture and Technology

Extremely Large Capacity (Multi-Tbps Streams)

Specialized Network Services, Architecture and Technologies for Data
Intensive Science

High Degrees of Communication Services Customization

Highly Programmable Networks

Network Facilities As Enabling Platforms for Any Type of Service
Network Virtualization

Tenet Networks

Network Virtualization

Network Programming Languages (e.g., P4) API (e.g., Jupyter)
Disaggregation

Orchestrators

Highly D|str|buted Signaling Processes
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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/NUMA Nutrino Research
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K LSST Data Movement .
(2 Upcoming challenges for Astronomy >y

.‘I . '\:jl

Camera Y Section

3.2 Gigapixel Camera with calibrated exposures at (10 Bytes / pixel)

Planned Networks: Dedicated 100G for image data, Second 100G
for other traffic, and 40G for diverse path

Lossless compressed Image size = 2.7GB
(~5 images transferred in parallel over a 100 Gbps link)

UDP based custom image transfer protocols
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Global Research Platform (GRP)
——A-Emerginginternational Fabric

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

« Core Building Blocks Exist Today!
* Ref: 15t 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, Planned
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IRNC: RXP: StarLight SDX A Software Defined
Networking Exchange for Global Science Research and

Education

Joe Mambretti, Director, (j-mambretti@northwestern.edu)
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Northwestern University
Director, Metropolitan Research and Education Network (www.mren.org)
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University of California, San Diego
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Electronic Visualization Laboratory, University of lllinois at Chicago
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Emerging US SDX Interoperable Fabric
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Petalrans: Petascale Sciences Data Transfer
Singapore Sydneansbane Daejeon CERN
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100 Gbps DTN Optical Testbed

Ciena's OP™ research network testbed

e = Recenlly Deployed

Baltimore
Wash DC
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SC17

Demonstrations of 400 Gbps Disk-to-Disk

WAN File Transfers using iWARP and NVMe Drives
An SC17 Collaborative Initiative Among NASA and Several Partners

5C17 @ Denver, CO

SCinet NOC , x10
Booth #1081

NASA demo @ StarLighty QCCHCAIR
Exhibit Booth #1633
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Dynamic Distributed Data Processing
Chicago, IL

A r- Nawval Research Laboratory

- Remoie Data Source | = Center for Computational Science

A
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r - -
Pipelines

Manager
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= Dynamic distributed
processing of large volumes

of data : (" Nebwort
\ L o | U.S.NAVAL
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resources - P ABO 0

= Able to rapidly change 7
resources o meet application /
demands. . 4

= Software Defined Networking i A i — Distributed
[SDM) : li=ry il ! | Processing &
—_— i iy DataTransfer
= Pipelined 12 Gbps real-time

video procassing workflows
coaxisting with bulk data
transfers between processing
nodes.

= 3 — 100 Ghps connections DC-
to-5C17 floor plus 100 Ghps

connections to Chicago and
Ciakland 5 Cistributed

Processing & Selective Data Display
- '_I_"' 'Er & User Interaction “Interconnected ond interfocking problems
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High Speed Research Network
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StarLight SDX Geosmence Research Workflow
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BigData
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CHAMELEON: A LARGE SCALE, RECONFIGURABLE
EXPERIMENTAL INSTRUMENT FOR COMPUTER SCIENCE

Kate Keahey

Joe Mambretti, Pierre Riteau, Paul Ruth, Dan Stanzione

Cchicaco  TREC 00, Qe UTSA *3:&:3
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GENI - ICAIR P4 Testbed — Integrated With GENI
StarLight SDX

* In Partnership With The GENI Initiative, iCAIR Is Developing a P4
Testbed for Computer Science Research.

« The Testbed Will Be Integrated With the GENI SDX At StarLight
« P4 (Programming Protocol-Independent Packet Processors).

= An Emerging Networking Programming Language,

- A Domain Specific Language for Network Protocols.

= Highly Flexible In Contrast To OpenFlow

« Testbed Based on Tofino (Barefoot Networks) Switches

« Compiler (V16) Enables Rules To Be Dynamically Implemented In
Chip
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Other Notable StarLight Suppotred Testbeds

International Al Testbed (Currently Being Designed)
International DTN Testbed

LHC P2P Service

High Performance Digital Media Network (HPDMnet)
Geophysical Sciences Testbed

Content Routing Network

AutoGOLE

MEICAN/Network Service Interface (NSI)
AmoebaNet

Cisco Information Centric Networking Testbed (ICN)
SD-WAN Testbed
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Building the Open Storage Network

Alex Szalay
The Johns Hopkins University
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