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Planning for SC24 (Atlanta,
Georgiq)

» SCinet Sponsored Network Research Exhibition (NRE) Descriptions
(June 1, 2024)

» NRE Submissions Define Demonstrations

» Lead To Assessment of Required Resources, Including WANs, Edge
Devices (Enhanced Descriptions Planned for SC24)

» Results: Implementation of Services/Resources
» Assists With Pre-Conference Staging Facilities




NREs: Verifying/Authenticating New Advanced
Concepts

» Formulating New Architecture, Services, Techniques,
Technologies Through Large Scale, WAN Demonsirations

» Proving Concepts With Empirical, Replicatable
Experiments

» Creating Prototypes
» Communicating Results To Wide Audiences
» Leveraging Large Scale Testbeds, e.g., SCinet

» Contributing To The Design and Implementation of
Testbeds

» Building Blocks for Global Research Platform (GRP)



The GRP: A Platform For Global Science
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A Next Generation Software Deflned
Globally Dlstrlbuted Muilti-Domain
Computational Science Environment
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Schemattic overview of the GNA-G At0GOLE :

Global Research PIatform/AutoGOLE Open R&E Exchanges



SENSE/AutoGole

e AutoGOLE, NSI, and
SENSE working together
provide the mechanisms for
complete end-to-end
services which includes the
network and the attached

End Systems (DTNs).

Source: Tom Lehman
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NA-REX North America Research & Education Exchange Collaboration
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FABRIC Testbed (+FAB)

KISTI

KREONET! TENT

KRLight ——JPacWave
Seattle

TransPAC

LBN

KREONET/KRLight

Seattle

LBNL

SRVStanford

FABRIC Node (ESnet) @
FABRIC Node (R&E Facility) @

FABRIC Node (International)

International Links

SB3C
PRP/NR
UCSD/SDSC

UKY

Ind
NCSA 2 rinceton | Boston
CLOUDLAB NCSA! COSMOS SHPCC
POWDER CHAMELEO ge: Maks NEAAR
Utah
' Starfight PECLI NY MANLAN
Salt Lake City C s
; Washin
GPN St L1y %',’3' WIX N
RENCI
s Atlanta L SNt
aTech/SOX
TACC
TACC Clemson
fias International Links

Fl FABRIC Node (ESnet)
AR FABRIC Node (R&E Facility) @

; Sao

Sag‘h;go Paulo

' Brazll

Data Center PTEC
University of Chile C

AmLight Express and Protect

(AmLight-ExP)

FABRIC Topology - with FAB Sites




Mclean VA EstnbEtd « SL-ESnetTB
Testbe
SCinet WAN AS9716-32D =

Berkeley) ( 3
28.6ms : :E}SL-QFXlOKZ] [ SL-7280CR3 ]

loo
P 13 61 31 19 36 34 35

T 1]

SL-ESnet lemale K [ SL-MREN %’Mvsw s s

8/ FABRIC Rack Switch
Ciena WS5 ﬁml : ;g SL-23432 8700 35} Chameleon CIAB +Tofino

t/6 T 5/5

JBDT »[ SC23 StarLight 09/28 & L2

- 26 5/a46/4
WI 1/2 Uljlﬁ »

\2 24 094 3 3213:7/

10 2 361 §3/7
11123;5“ vv I ||:[ 51-29100 ]— SL - CENI
R7602 R7603 nast 8700

\

SCinet WAN 7
17
Denver l

o Dell 9664

P 0 —r 1 SL-NRL [ SL-NRL J
. 100G QFX 10K?2 /280R

) /X 100G DAC GBGS SMG5 R7601 R7615




SENSE provisioning system

SENSE (SDN for E2E Networked Science at the Exascale): provision
system that dynamically builds end-to-end virtual guaranteed networks
across administrative domains without manual intervention.

2 Provisioning automation: bring-up and management of services
without human involvement.

2 Multi-domain: multiple administrative domains, independent
policies and AUP (Acceptable Use Policy).

2 Resource orchestration: allocation and reservation of resources
including compute, storage and network.

2 End-to-end: DTN NIC to DTN NIC, across Science DM/Z
(Demilitarized zone), WANSs, Open exchange points...




External Connectivity
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February 18, 2024, a

FABRIC SmartCity IP Plan
5 IP addresses for FABRIC
SRX300
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5 PDU  1© PDU

Serial: CV0923AN0416

Serial:

Serial:

Server-3 Dell PowerEdge R7525
Worker-2 FASTNET

Server-2 Dell PowerEdge R7525
' Worker-1 GPU

Server-1 Dell PowerEdge R7515
Head-Node

Service Tag: J1IFBOR3

Service Tag: DKRT7Y3
B W L]

=
e —

Service Tag: 7TMLG7Y3

Storage Disk Array
' Dell PowerVault MES5012

Service Tag: 51MQ7Y3

PDU-1 Serial: Rack Enclosure
PCC-18U30

PDU-2 Serial: (See Note-1)
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Example Topology for Testing, Research, Development
Data Management and Movement Systems

ﬁESDISDSC
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-Data Source and Sink at same sife

-Can use fo test and enhance data
transfer systems

-Can fest across regular routed paths and
traffic engineered paths of variable BTT
and bandwidih guarantees
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West to East Coast, 3000 miles, ~30ms

Thizs above path has 4 West/East segmenis
Estimated COne Way Delay: 320 ms. 12000 miles
Estimated RTT. 640 ms

Path Segments:
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120 ms RTT

98 ms RTT

UCSD/SDSC
OFC24

ﬂnp - UCSD/SDSC \

p Data Source
»{« XRootD Cluster
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L) Data Sink
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Example SC24 SCinet Network Research Exhibitions

Global Research Platform (GRP)
SDX 1.2 Tbps WAN Services

SDX E2E 400 Gbps WAN Services
400 Gbps DTNs & Smart NICs

Network Optimized Transport for Experimental Data (NOTED) — 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 (SciTags)

Data Tsunami



¥ NOTED: Metwork-Optimized Transfer of Experiment
Data

¥ SeiTags: 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-C5)

¥ pA: Programming Protocol-independent Packet
Processors
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Karkrubg Institite of Technolomye The Optical STAR TAP™ FRICAN FIESEARCH

SKELETON AND ELEMENTS OF NOTED FLOWCHART AND DATASET STRUCTURE

NOTED + Input parameters: configuration given by the user
— In noted/config/config.yaml — define a list of {src_rcsite,

—_— 4— dst rcsite}, maximum and minimum throughput threshold,
SENSE/AutoGOLE VLANs UUID and user-defined email no-
tification among others.

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

8 _“: 5 in the data transfers for the given {src_rcsite, dst_rcsite} pairs.
nalyse on-going and upcoming data transfers:

Transfer
Broker

Yy

;

A

FTS (File Transfer Service): L Query FTS recursively. — .get on—goi.ng 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 If 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 “— [f NOTED interprets that the link will not be be congested any-

federation. more — cancel the dynamic circuit and the traffic is routed back.



SKIT

Karlsruher Institut filr Technolagie

AutoGOLE
SENSE

F T S c R I 3 elasticsearch

File Transfer Service

Computing Resource Information Catalog




SCitagS |nitiative Leads= Shawn McKee, Marian Babik

Scientific Network Tags (scitags) is an initiative promoting identification of the
science domains and their high-level activities at the network level.
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Enable tracking and correlation of our transfers with Research and Education
Network Providers (R&Es) network flow monitoring

Experiments can better understand how their network flows perform along the path

o  Improve visibility into how network flows perform (per activity) within R&E segments
o  Getinsights into how experiment is using the networks, get additional data from R&Es on behaviour of
our transfers (traffic, paths, etc.)

Sites can get visibility into how different network flows perform
o  Network monitoring per flow (with experiment/activity information)
m E.g. RTT, retransmits, segment size, congestion window, etfc. all per flow



SC24 Packet/Flow Marking NRE

» Concept: The Goals of the SC24 Packet and Flow Marking NRE
Demonstrations Will Build On the SC23 Demonstrations To Showcase The
Capabilities of The Scitags Architecture And Methods For Optimizing
Data Intensive Science

» Five Demonstrations Will Be Staged
» IPvé Packet Marking With eBPF-TC (100 Gbps)
» XRootD Packet Marking with Flowd+eBPF-TC
» Accounting For Flow Labeled Packets Using a P4 Programmable Switch
» Measurements via Esnet High-Touch Processes
» Scitags Integration With DTN-as-a-Service.
» Participants:

» CERN, University of Victoria, KIT, ESnet, StarlLight, CANARIE, Fermi National
Accelerator Laboratory, SCinet, Digital Alliance, etc



1.2 Tbps WAN Service Prototype for Data Intensive Science

StarLight International/National

Communications Exchange Facility, Chicago, li Joint Big Data Testbed Mclean, Va

1000+ Miles/Wave Service ®
O
4006; SWe® O
@

@ LR4 Transceiver + Smart NIC

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

\, DTN-as-a-Service @ 200/400 Gbps

[ Orche- -

Performance
Feedback '~ .

200/ 400 Gbps

ﬁ%

WAN
1 .
vStorage |
Manager

: a -NVMEDF
Storage

-

Mnnlturlng
System

Storage

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

DTN-as-a-Service with microservice

Transfer,,’ ar:.:hitecturg, optimizing and transferring
Agent using containers

' NVMeoF with streaming support
:}(. Storagey|:

Manager Performance monitoring and visualization

using opensource platforms (Prometheus,
Grafana, and sFlow)

Visualizer

T2€RLIGH Tsox



Peripheral Component
Interconnect Express (PCle)

PCle 5.0 server with 32 Lanes = 128GB/s bandwidth 32 GHz
3.94 Gbps/Lane
For Optimization Requires G5 Components

vV v v Vv

Foundation For Non-Volatile Memory Express (NVMe) Interfaces,
(e.g., SSDs)

» PCle 6.0 = 2025-2026



Up to 8x OSFP-400G-ZR

OSFP-AMP-ZR

CAB-BLC-CS



WAN Optical Transport

» Ciena WaveServer 100GbE and 400 GbE (Soon 800 GbE)
applications, scaling capabillities to 12.8 Tb/s client and 12.8 Tb/s
line capacity in 2RU




Thanks!

» Questions?



