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Planning for SC23

» |IEEE/ACM International Conference On High Performance
Computing, Networking, Storage, and Analytics, Nov 12-16, 2023
(SC23), Denver, Colorado

» SCinet Sponsored Network Research Exhibition (NRE) Descriptions
(Submitted June 1, 2023)

» NRE Submissions Define Demonstrations and SCinet Requirements

» Prelude To Assessment of Required Resources, Including WANSs, Edg
Devices, Eic

» Resulis In Design, Configuration and Implementation of
Services/Resources

» Process Also Assists With Pre-Conference Staging Facilities



NREs: Verifying/Authenticating New Advanced
Concepts

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

» Proving Concepts With Empirical, Reproducible
Experiments

» Creating Prototypes
» Communicating Results To Wide Audiences

» Leveraging Large Scale Testbeds, e.g., Scinet, Other
Testbeds

» Contributing To The Design and Implementation of
Testbeds
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Example SC23 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



The GRP: A Platform For Global Science
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A Next Generatlon 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



NA-REX - 400 Gbps WAN Prototype = SC23 NRE, Supporting NOTED
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MEICAN: AutoGOLE front-end Ul
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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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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...




¥ 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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OPEN items for booth in callouts:

I

Based on a guess for booth drops - need
to get actual assignments

Please go here to see
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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.



Components and participants

Components:

2 NOTED controller and FTS at CERN.

2 NOTED controller at KIT.

2 Data storage at CERN, TRIUMF, KIT.

2 AutoGOLE/SENSE circuits between CERN-TRIUMF and
KIT-TRIUMF SENSE circuits are provided by ESnet, CANARIE,

STARLIGHT, SURF.

Participants:
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SKIT

Karlsruher Institut filr Technolagie

AutoGOLE
SENSE

F T S c R I 3 elasticsearch

File Transfer Service

Computing Resource Information Catalog
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MRE-D05, LHC Metworking And NMOTED NOTED

I i 1 2033 CERN-FM&L
| H 2004; CERM-TRILUMF

,I' 35 KIT-TRILIMF

Ploies

maane of the nkS in Detwean

Source:

Tom Lehman

DECARSE provisioned sogmanis:
s T, RS Na DO EC o RN i A R B

StarLight Booth
Denver

E&red
=513 : — el iV, 1
Link #2
ﬁ H ————— e 8T -
ESnat — s S -
Link &5 -

AutoGOLE/SENSE

|| : GEAMT 2025: CERM-TRIUMF (via MethorLights
2027 CERN-TRIUMF ivia SC23 Floor)

- WLAM 3023
- WLARN 3348

WLAR 225
WLAM 2027
W'LAM 2G5S

< .vmnumnmlmwmm
Pt lesing tha sias (CERAM, KIT, of TRILPF)
-Tham may be VAN fransiasson on one or



N

cccBDRRouter P NAL Testbed

fnalgcc -Cré r-bdr-gcc2-1

Deployment

% Not using this peering

for the testbed

fnalfcc-cré

FCC BDR Router
3 fcc2;1 (Ihcopn)
b\
\\

R-CMS-FCC-2

O
OSCARS VLAN: \Q

3600-3619 USCMS Testbed

L3 BGP Peering
SENSE Testbed
Pee IPvB/127 -
e ing Routed Link
Control Plane
r-sensetb-fcc2-1
Dataplane
Nexus N93108TC-EX | «
Two BGP Sessions
USCMS Tesbed
SENSE Testbed 18 1Pvars

<

used to
build this

'/ nvme system

=
El

1 IPv6/60
advertised

r————

SENSE Control
Plane 1

O | sie-Agent

XRootD Control Plane
Control Plane 1

.t
-
vt
et
.t




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



SC23 Packet/Flow Marking NRE

» Concept: The Goals of the SC23 Packet and Flow Marking NRE
Demonstrations Will Be Building On the SC22 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)
» XRooitD 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, StarLight, CANARIE, Fermi National
Accelerator Laboratory, SCinet, Digital Alliance, etc



NOTED: AN |NTELLIGENT NETWORK
CONTROLLER T0 IMPROVE THE THROUGHPUT
OF LARGE DATA TRANSFERS IN FILE THANSFER
SERVICES BY HANDLING DYNAMIC CIRCUITS
Carmen Misa Moreira', Edoardo Martelli', Bruno Hoeft?,
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Scitags Poster SC22
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flows over networks is becoming increasingly complex, especially
a5 multiple science projects share the same foundation resources simultaneously ye; are governed
le divergent variables: requirements, constraints, configurations, technologies, etc. A key

this issue is to employ techniques that provide high fidelity visibility into exactly

utilize network resources end-to-end. This demonstration showcases one such

ic Network Tags (Scitags), an initiative that is promoting identification of the science

high-level activities at the network level. This open system initiative provides open

fnologies to help Research and Education Networks (REN) understand resource utilization

ding information to scientific communities on the behavior of their network flows.
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SCinet Data Tsunami
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Annual Global Research Platform Workshop — Co-Located With

|IEEE International Conference On eScience Oct 9-10, 2023
GHesSscience e I s

eSS ciencCe

October 9-13, 2023

Limassol, Cyprus

Important Dates

Friday, February 24, 2023

Friday, March 10, 2023

communities, developers and users of €S s and enabling IT TN A -

= eptance Notificatior
technolagies. The objective of the eSciet to promaote and
encourage all aspects © ience and its as: siated technolog .
applications, algorithms and tools with a strong focus on practical solutions
and challenges. )cience 2023 interprels eSc it hat
enables and impr s innovation in data- and mpute-intensiv arch

across aill daoma SC ces ranging from tr itional areas in physics and earth

sciences to mor =it ; arts and humanit : Friday, June
and artificial inteliigence for a wide variety of 1a ot » Of BAan A

30, 2023




Futures

» Data Challenge 2024

» Quasi Permanent SCinet Facility Proxy (e.g, Shippable
Rack)

» SC24

» OFCnet 2024
» MuUltiONE

» Etc



Thanks!

» Questions?



