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perfSONAR

e perfSONAR is an open source software suite that
runs, stores and displays active measurements
such as throughput, packet loss, latency and
traceroute

® Primarily maintained by consortium of ESnet,
GEANT, Indiana University, Internet2, RNP and
the University of Michigan

e Over 2000 registered public deployments around
the world across hundreds of institutions
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Map of perfSONAR deployments around the globe
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2. Buffer size
increased

3. Problematic
LAG removed

1. Initial Problem

e T |

|
|

Graph of low throughput from Pan-STARRS Hawaii to Queen’s University Belfast

Example perfSONAR use cases:

e Solving global network performance issues for
for researchers transmitting data from
Pan-STARRS Hawaii to Queen’s University
Belfast (see above graph)

e |dentifying packet loss issues at UT Arlington

e |dentifying performance bottlenecks as Large
Hadron Collider (LHC) prepares for the “high
luminosity” era
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20 years of experience

perfSONAR
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perfSONAR’s Metamorphosis

5

- As perfSONAR reaches 20 years old, it also

approaches an important point in its history

- 5.0 kicked off a stage of metamorphosis that

will largely wrap-up by the time we hit 5.3.0
later this year

. Let’s take a step back and look at these

changes...
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perfSONAR

‘ What’s been happening the past
- few years?
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perfSONAR
perfSONAR in 2020 (4.X)

Discovery

| pSConfig
WebAdmin

Il Traceroute

: Toolkit Ul
Viewer

Graphs

 Visuali;

pSConfig

Archiving
Configuration|

uonensibay asinias d oo
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‘ iperf3 iperf nuttcp ping tracepath traceroute nearoiite ---
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—> pScheduler
*
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perfSONAR
perfSONAR 5.0 (2023)

| Discovery

OpenSearch pSConfig .
Dashboards MaDDash WebAdmin Toolkit Ul

OpenSearch

pSConfig

Archiving

Logstash

Configuration|| g

pScheduler
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perfSONAR 5.1-5.2 (2024-Early 2025)
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Visualization

Opensearch pSConfig WebAdmin

Dashboards

| Discovery

Archiving

OpenSearch

pSConfig
Logstash

Configuration

pScheduler

7y iperf3 iperf nuttcp ping tracepath traceroute dnspy ---

TWAMP OWAMP
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perfSONAR 5.1.0-.4

= Home > Dashboards > perfSONAR > perfSONAR Main s Last 24
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Customizable visualization, better integration with other data
Threaded iperf3 Support

Ability to test at 100Gbps+
Python pSConfig

Better maintainability of more modern codebase

Better Instrumentation and Troubleshooting Tools

Makes it easier to identify issues when perfSONAR
misbehaves

OS Support

Debian 11, Debian 12 and Ubuntu 22 support. No CentOS 7
, support.

Tests Configured by Type
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perfSONAR

perf2ONAR 5 5 0

years

5.2.0/.1 released a few weeks ago
« 20th anniversary release

No major new features

 Inside components updates (Grafana, OpenSearch)

New OS Support: Ubuntu 24

« Debian 11 & 12 and Ubuntu 20, 22 and 24
« Alma Linux 9 or Rocky Linux 9

Docker image for ARM64
Install it with our installer script =iy

11




perfSONAR

€ What does 2025 look like?
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perfSONAR
perfSONAR 5.3 (2025)

| Discovery

Opensearch pSConfig WebAdmin

Dashboards

Visualizat

OpenSearch

pSConfig

Archiving

Logstash

Configuration|

pScheduler
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iperf3 iperf nuttcp ping tracepath traceroute dnspy ---

TWAMP OWAMP
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perfSONAR
Release Plan for 2025

Q12025 ; Q2 2025 ; Q3 2025 Q4 2025

perfSONAR 5.2.0 perfSONAR 5.3.0

- Not a huge feature release, but multiple - Improving test configuration experience
changes too big for a bugfix release - Lookup service enhancements

- Ubuntu 24 support - Timekeeping improvements

- Grafana and OpenSearch updates - Micro-dependency analysis interface

- Lots of fixes and quality of life - psGUI on-demand measurement Ul
improvements
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perfSONAR

Let’s zoom in on a few specific features....
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perfSONAR

‘ pSCompose

Next generation Ul for test configuration
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perfSONAR
Test Configuration Today

b No Agent
"- CONFIGS @ Enabled (include in mesh config) ﬁgosts E nter H OStﬂa mes
Showing registered configs
Te + i
M“"“SZE e owamp  Open MeshConfig We“s; Throughput1 (Optional) Defines an address that will not initiate tests when used in this
7 Configs . N - P s
o Sevike | Throughput 4| Topoogy | Mesh R group. This will override the no_agent field specified in the host
owsmgi Owamp Test 111 Nov 29,2017 Type _ directive if defined. It is recommended you use the host directive to
Name * / T . pend g aui
S Owamp Test 111 P— C&w Deg;on/“_v/“ define this if a address cannot initiate tests for any group. Only use
luwa b { : : e :
— —— Description | An owarmp test \ this form if you want a host to initiate tests when used in some
PENNSY groups but not others.
nput  throughput1 tcp Dec4,2017 g ILLINOIS I,.NA OHIO
S Testbed] P— Admins [G] Michael Johnson <mj82eglobalnoc. iu. edu> * sCity Indi 1Japo||s MA
. - - .
— . Eg— MissoURI vinginia  Wat Testspec iperf3 TCP Test Between Testbeds Testspecs -
porgl  Multi-type test mest ec 7,201 Users who can update this configuration
KENTUCKY VIRGINIA
Abroughputise  Throughput1 based onMar 27, 2018
toolkits Central MA https://perfsonar-testbed-ma.grnoc.iu.edu/esmond/perfsonar/archive/ Nashville )
v TENNGBSEE e Bl random_start_percentage 25 ipv4_only
, Sonond] * | bwetlfiperf3 i 114400  duration 20
Ve e, tool bwctl/ipe: nterva uration
MISSISSIPPI 2 CAROLINI _
Providing Measurement Archive URL (one per line) will allow you to send test results for all Google B oo BT Ll | protocol tcp
tests in the config to one or more central measurement archives.
Host Throughput Hostrgoup 1 (4 Hosts) v
Force Force archiving to the MA on each endpoint Group A
endpoint MAS  Enabling this option will force the all test results to be stored in the individual MA for each g perfsonar-deva grnociu.edu
host. This is useful if you don't have a central MA, or if you need to store at each endpoint for
some other reason s resnet-psgatechecu  [JEEEE) mca-dev.grnoc.iu.edu o s
- B e Add New Test  or Import from existing meshconfig

Add Test Cancel - #tHome / Configuration / Tests

Test parameters Administrative Information Host Services Tests
Type
Throughput All scheduled tests s,
Test name/description Test Status A Throughput tests will be running 0% of the time
O Enabled Configuring Tests
Configure tests between this host and other hosts. + Host +Test
Interface Protocol =
View by: Test | Host
Default TCP
TEST NAME TYPE r TES ENABLED ACTIONS
Time between tests Test duration Units
6 20 Sarande My Throughput Test Throughput-TCP 6 hours 1 host © L -]

= Advanced Parameters

Tool(s). in order of preference Direction Use Autotuning

xiperf3 | | xiperf Send and Receive Q Enabled

Number of Parallel Streams Omit Interval (sec) Use Zero Copy TOS bits

1 7 Disabled

You've made changes that haven't been saved.

Cancel

0




perfSONAR

pSConfig Test Configuration

. Simplified and Consolidate Uls
We want one Ul to serve Toolkit Ul and PWA role
Leverage Lookup Service for host completion
- Make it easy and clear to set common fields needed for Grafana, etc
. Align Tech Stack
An update call not strictly required, need to determine what is easiest for
clients (delete+add vs update)
.- Leverage Flexibility of pScheduler and pSConfig
We don’t want to issue a code update everytime a new test type
implemented or new options added

~
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perfSONAR
Development Underway...

@ psCompose README @ psCompose README

New Template

N Getting Started Recently Edited

Templates Templates

A
Step 5) Tests

O Test Template

Welcome to pSComp
Are you starting a template from scrat by entering hosts.
Do you need toimport an e mplate?

O Import Template <+ Create New Template September 6
Next, make sure your test is in the list or add one now.

Contexts m uploading the file ga walk you through creating a new template from scratch Contexts

> Andy’s Template

September 6,

ded once imported
Existing Tests Test D

Name

Published Templates Favorites

Protocol

Archives

A My Favorite Test

Archives - &
Q Name Tasks 7 Interval é Test Members @ Enabled Actions

Destination

My First Template Task A, Task B 6hours 1host & SER
Schedules - 3, ESnet Test Group Schedules Durations

Throughput - TCP 6 hours 5
l'%" a4 @ @ r
J )
Groups O Andy’s Template Groups

Cancel X

Ei wigkne. RINIP B!
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perfSONAR

‘ Micro-dependency
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Microdep: spot micro outages

Heatmap dragonlab, gap from 2022-02-07 for 24 hours for down_ppm
Range: [ 0.6, undefined]
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ytelse-brg
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mﬁdr,‘ zllr,'ch ade/ai auck/a '3171520 saopa 52u,-e QOQg/ . 9Mma Sun,
: - % efi. 20N, et.,
d-mp  mp de.,np nd-my, n“W2-,,,gI°"hp e-mp, fi mp n:e.,np m
Unavailability (ppm) | 0 | 10 || 60 | Dashboard |
st status:16:41:13 Got 9692 gap records for 2022-02-07 ;; Last error:none

e e e e S S sty

trondheim-mp to sunet-mp(89.45.232.192) on 2022-02-07

Loss summary |

N e

\ ko 3 1 sl
o1 seise >

pikoping g Lsunet

[ [ T

between nodes. Color scale is log(e) responses. Hover nodes [0 see links and corresponding table entry. Select node to scroll to table entry. Drag nodes 1o fi

perfSONAR

Dragonlab vHGaps vHUnavaiIabiIi'(y (ppm) vHDay v }2022-02-07 HOO:OO HPrevHNextHsearch \Autorefresh\
| Map +
m Canada
fstady Suomi
»
Senapycs
> MA Kasaxctan
S ;
Ofgunkiston.
/ G EAAGG. Turkiye T(irkmenidan
Shall W Q)
Agéri 3 sl
gy
1801 beed} »as
México STEye | N
7/ M3 Niger F 54
khad sLas’  lagadl raal] L]
N 1 South sudat TR
Soomaallya
Colombia ]
Répubiique A
Nl cong \E ranzania
Perd Aoia
e arasi
| Unavailability (ppm) “ 0 ” 10 ”_“Dashboard”

Last status:16:41:13 Got 9692 gap records for 2022-02-07 ;; Last error:none
*) The positons of sites are a guess and not official.
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perfSONAR

- psGUI
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perfSONAR

A pScheduler on-demand Ul

erfSONAR Test:
latency
Home Run measurement
®IPvd O IPv6
— Nodes
[ Advanced parameters ]
Source: ; Destination:
Togyle clipices Packet Count: Packet Interval:
Select scurce end-point Select destination end-point
1100 | 01
The number of packets to send (10 - 1000000) The number of seconds to delay between sending packets (0.000001 - 1)
— Test parameters Bl " e R e
ime :
acke o latency: ps02.aco.net -> psmall.st.carnet.hr (100 packets)
tz |https://ps02.aco. k df94db-3616-4544 1068056027
Test: 7.88
tiace The number of seconds to wait before declaring a packet lost (1 - 10) E
®IPv4 O IPv6 - Packet No. 70
. - A 7 ’ /\ Latency : 6.53 ms A
Advanced parameters i O S S S s s e S e e s e e —
6.09
m S4TTT T8 12 15 16 21 24 27 30 33 3 39 42 45 45 51 54 57 60 63 66 60 72 75 76 61 Bwfé'?’gopqak ‘9[3 ]99
£ 20
E 15
10
Latency, throughput, trace
5 l[]
6.49 6.50 6.51 6.52 6.53 6.54 6.55 6.56 6.57 6.58 6.59 6.60 6.61 6.62 6.77 6. {%wnce [Brgs]
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20 years of experience
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Mar'l6 Apr'l7 Aug'18 Feb’20 Jan'21 Feb’22 Sep23 Sep'24
perfSONAR | perfSOMAR perfSONAR perfSONAR ‘RNPjcins perfSONAR perfSONAR perfSONAR
3.5.1 rdnsd 4 Orelease 4.1release 1423 release  collaboration 4 4.2 release 5.0.5rsl 5.1.3rel
: pScheduler Anew £
| added. Old component i ."’
- MDM pSConfig i
| components replacesthe
 depreciated. Mes hConfig.
TwWAMB tool
i added.
L L L J if ] ® - L] . L J
‘Nov'l?7 ‘Dec'18 Apr'20  Feb’21  Apr22 ‘Nov'23 OQct'24
| perfSONAR perfSONAR - perfSONAR pchSONM perfSONAR perfSONAR perfSONAR
4 0.2 release 4.1.5releass 4 24release | 4.3.3release | 4.4.4releass | 5.0.6release  © 5.1.4release
® : ) .
‘Aug'19 Jul’21 Nov'22  Dec'23
| perfSONAR parfSOMNAR perfSONAR | perfSOMNAR
| 4.2 release 4.4.0rclease |  4.4.6release g 5.0.7 release
| Dis lke-to-disk Throughput = iy
: tests and task testsuport € Apr 23 ’ Feb 24
| priorities loupback perfSONAR . perfSONAR
i added, Endof | | i tests, { 5,.00,50.1 : 508
| BWCTL 1 - relezse : relesse
i baclward | QpenSearch
. compatibility - replaces
' in pSchaduler | Esmond

perfSONAR

o"f’

2018 2019 \ 2020

mmmmm

Nov'20
perfSONAR
c.zdo release VQ
Oct’19 Ansitioned ; Jul'24
Aug’l?7 | perfSONAR wthons  Sep’2l Sep’22 perfSONAR
parfSONAR | 4.2,1 release 4.3,1relaase  parfSONAR  perfSONAR 5.1.1,5.1.2
4,0,1 releass 4.2.2 release 4,3.2relzaze 4.4,1rzlezszs  4.4.5release release
© @ e - * @
Jun'24
| . r - y o - | perfSONAR
Oct’'l6 Jul'l8 Feb’19 Mar’20 Mar'21 Mar'22 Jun'23  s.1.0releas
| University of GEANT perfSONAR New perfSONAR parfSONAR perfSONAR Grafana GUI,
Michiganjeoinz launches PMP 4.1.8 release perfSONAR 4.3.4rclease  4.4.2release  S5.0.1release multi-
| tha preject {small nodes) website 5.0.2release threaded
ST——— service iperf3
o L & @ @« @
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... means 20 years of collaboration perfyzew

Put yourself (or your organization) on the map! https://forms.gle/vsYmetjvyQRWwKUJ8

20 years of perfSONAR

Will then show up at - {)
https://stats.perfsonar.net .; B
< - g
- D’ ‘0’ © 5 Q
O, @C‘ - :’%@,‘5
@ = 8° *
® ® )
- & o
B ® 3
@ &
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perfSONAR

‘ What happens after 5.3.0?
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perfSONAR
Make it easier

. We'’ve introduced a lot of change, we want to
focus on refining pain points

. Updated trainings that focus on the new
pieces

. Continue to update documentation and add
better guides

.- Explore new ways to interact with
documentation like training LLM on docs or
similar
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perfSONAR

Leverage the changes of the last few years

* QOur new platform opens up many
new possibilities in
* Alerting
* Analysis
* Visualization
* Correlation with other data
(e.g. Flow, SNMP/Streaming
telemetry)
* Explore way to enable researchers to
use the data
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perfSONAR
Guided by our Community

Most important is your continued feedback to ‘ ‘ ‘

help shape the future

Checkout quarterly office hours as part of
https://www.es.net/science-engagement/ci-eng
ineering-lunch-and-learn-series

- Join our mailing list
perfsonar-user@perfsonar.net

. Watch for community surveys
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perfSONAR

Thanks!

For more information,
please visit our web site:

https://www.perfsonar.net

Thanks icon by priyanka from The Noun Project

perfSONAR is developed by a partnership of »:_‘! ESnet GE%TQ Eﬂ ntghner. RINJ

INDIANA UNIVERSITY
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