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Global Research Platform: Global Lambda Integrated Facility
Avalilable Advanced Network Resources
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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
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StarWave
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StarLight Software Defined Exchange

StarLight Software Defined Exchange (SDX) CD/CI/CD

Innovation Workflow
StarLight Testbeds
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Internet2 Backbone Topology

Backbone Topology - Capacity and Traffic Management

Chris Wilkinson, Director of Planning and Architecture
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International Federated Testbeds As Instruments
for Computer Science/Network Science

A The StarLight Communications Exchange Facility
Supports ~ 25 Network Research Testbeds (Instruments
For Computer Science/Networking Research)

A StarLight Supports Two Software Defined Exchanges
(SDXs), An NSF IRNC SDX & A Network Research GENI
SDX (Global Environment for Network Innovations)

A The GENI SDX Supports National and International
Federated Testbeds
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SCinet National WAN Testbed

A As In Previous Years, iCAIR Supports SCinet In
Designing and Implementing a National WAN Testbed

A A Key Focus Is 400, 800, and 1.2 Tbhps Path Services
and Interconnections, Including Direct Connections To
Edge Nodes, Primarily High Performance DTNs

A The SC23 National WAN Testbed Is Being Designed and
Implemented To Support Demonstrations and
Experiments Of Innovations Related To Data Intensive
Science

Q ST/ RLIGHT"



AVAAY ALY B

NEREEER

Planned SC23 SCinet WAN Source Tom Lehman ST

RLIGHT"




_~1 -

MNASA
= g ' mn i, i Denver,CO
Caltech/UCSDICENIC MRL @ ESnet Testbed ﬁ' Startight || [ 2|51 :,::h i
Los Angeles, CA Berkeley, CA yoss Chicago, IL wse  McLean, VA MORE / o
E -’/ [l "/I ‘E _____ il il il el il b | / "- [Tl Tl Tl Tl | -"/ll HLl—r/I

W
=%

| [T iii T 2
v!r

LA\ 55 4 Cienall2

-

',

JOINT

{ 7'??'
y "—"' \

wmr -

ARISTA ?280R3 400G

0] Amsm ?(l E(] 400G

HHTE B RE R HE

i LN

Tl L

T 0 0

~F (= c c
s 35| el 2all2e
= | EEIEE 5z
= {::1 g || P | D
Qe 2= 2272
4 = ] ] f
- - -

7] 73] 7]

ESnet

Cisco DEI 400G

== N

-..,__

Q

Dell Z9664-ON 400G
L] | L)
I H T
APS BF2556X 100G || Dell 79100 100G | Arigm 7060 P)(-MD(]G

a~|la~| an||la< ow|oe = e
mall@al walna o lo =
: (i R
z §|3x| [8x|3x GB[5E| |3E[5E
o = == EElE = 4 4F 4 BEI=E=
\ aclcamealas 5258 (0288

BIG
DATA
TESTBED

B 400G LR4
N B 400G FRé
\'I
| BN 400G-DAC
o
mm— 100C-CLR4
— 100G -LR4
— 100G-5R4
— 100G- DAL
- 40G-5R4
) B 40G-DAC
-m— e
- ic
09/19/2023
hitpsAinvyr comiSCI3-JEDT

| difcomin 7y LoD
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Example SC23 SCinet Network Research Exhibitions

Global Research Platform (GRP)
SDX 1.2 Tbps WAN Services

To To To o o

To To To To Po Do Do To Do Do Do

SDX EZE 400 Gbps WAN Services
400 Gbps DTNs & Smart NICs

Network Optimized Transport for Experimental Data (NOTED) 1 With Al/ML
Driven WAN Network Orchestration

SDX International Testbed Integration

StarLight SDX for Petascale Science

DTN-as-a-Service For Data Intensive Science

P4 Integration With Kubernetes

PetaTrans Services Based on NVMe-Over-Fabric

NASA Goddard Space Flight Center HP WAN Transport Services
Resilient Distributed Processing & Rapid Data Transfer
PRP/NRP Demonstrations

Open Science Grid Demonstrations

N-DISE Named Data Networking for Data Intensive Science
Orchestration With Packet Marking (SciTag)
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5C23 Network Research Exhibitions NOTED, 5ciTags, AutoGOLE / SENSE, and P4
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¥ NOTED: Network-Optimized Transfer of Experiment
Data
* Seilags: packet marking and flow labelling

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

* p4: Programming Protocol-independent Packet
Processors
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Karlsruher Institut fiir Technologie

NOTED
at KIT
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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
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$22 scitags.org

Flow and Packet Marking for Global Scientific Computing
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sczz Demonstrations of 400 Gbps Disk-to-Disk
WAN File Transfers using NVMe-oF/TCP

Joint Blg Data An SC22 Collaborative Initiative Among NASA and Several Partners

Testbed
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Resilient Disributed Processing & Rapid Data Transfer

1CATR /StarLight
Chicago. ITL.

ESnet Testbhed.
Berkeley. CA
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GRP DTNaaS For Petascale Science

GRP Service: DTNaaS for Petascale Sciences Data Movement _
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DTN-as-a-Service T Demonstrated At SC22

GRP Cluster with DTN-as-a-Service

DTN-as-a-Service(DTNaa$) 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 DTNaa$S Components:

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

* Transfer Agent: run transfer jobs

* DTN Optimizer: optimize the DTN resources for
workflow

* Jupyter: web interface to run DTNaaS interactively

iCAIR

GRP Cluster Cuntroller_,___,..-f-—---"""

...........................

Provided Sewig:,es"

...........

[y

//'[DTN-as-a-Service -

Jupyter Controller

i K8s API |
' server | b
--------- Monitering Orchestrator pod
Service /‘ I
‘_1 2 ;
Sender node l Receiver node
DTN-as-a-Service DTN-as-a-Service
DTN Optimizer DTN Optimizer
——+ Transfer Agent ——— Transfer Agent
DTN resources Data DTN resources

Movement

bompute |Network| ¢ [ Compute Network|

‘Storage_ |Memory

|

Storage Memory
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KAUST-US NEW PERMANENT CIRCUITS (PNWGP Proposal: use VLANSs 811, 812, 813) KAUST has deployed 3 circuits - VLANs 1026, 1028, and 1030 — to peer with PacificWave/Cenic, StarLight and SC22

1) StarLight (VLAN &1x - TBD) . - ' ) e .
Amsterdam > Jaddah > Singapors > Hong Kong = Dasjeon > Chicago The range 3990-3999 is also available between KAUST Routers in NetherLight PoP and in SingAREN PoP.

NetherLight > KAUST > SingAREN = NICT/NSCC > KREONet2/KISTI > STARLIGHT The AutoGOLE [ SENSE can be used to sfitch circuits to each end in NetherLight and in SingAREN, and pass fraffic
through between Europe and Singapore.
2} PNWGRP / TransPAC (WLAN B1x - TBD)
Amsterdam = Jeddah = Singapore = Tokyo = Seattle
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VLANs for the permanent VLAN assigments: 811, 812, 813. | can configure the Tokyo side of device interfaces facing
NIVSINET & TransPAC towards Seattle.

3) CENIC (VLAN 81x - TBD) Please contact StartLight NOC for the circuit 1, and CENIC NOG for circuit 3

Amsterdam > Jeddah = Singapore > Guam > Hawaii = Los Angeles
MNetherLight = KAUST = SingAREN = Guam-5G = UgH = Pacific Wave



Named Data Networking (NDN)
for Data Intensive Science Experiments (N-DISE)

1OOGbpS Test = VLAN number
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Link capacity
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AER Update - Aug 2 w0 )¢

Since the AER MoU, KAUST
is coordinating with REN
partners deployment of

sharing spare
capacity

KAUST is supporting the
following partners by offering
point-to-point circuits for
submarine cable backup

paths:
o AARnet
GEANT
NetherLight
NII/SINET
SingAREN

The SC22 NRE Demonstrations

will also be supported by KAUST
closing the ring from Amsterdam
to Singapore and back to the US
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International P4 Testbed Showcase at SC23

GRP Service: International P4 Experimental Networks (P4EN)
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Integration With GEANT P4 Testbed

StarLight \L

STH#RLIGHT

% RENATER

am e

RARE P4 switch GEANT

10GE link GEANT
100GE link

HEAnet®
)

-

GEANT
GEANT

<

i

SVWITCH

LS
N A
R
N2
R
N
R
N2
TS

N2
Ll

) kR
R

N2
R

:
R
) bRa
R

R
N
R

]

KREONET
P4 Switch

www.geant.org

ST “RLIGHT"




Qmmeleon

www chameleondoud org

CHAMELEON: A LARGE SCALE, RECONFIGURABLE
EXPERIMENTAL INSTRUMENT FOR COMPUTER SCIENCE

Kate Keahey
Joe Mambretti, Pierre Riteau, Paul Ruth, Dan Stanzione ]




Chameleon CHI In A Box(CIAB) at StarLight
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FABRIC Testbed (+FAB)
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