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ESCAPE The perfSONAR system

perfSONAR is a collection of open source software for performing and sharing end-to-end network measurements

It consists of multiple tools brought together (iperf, ping, traceroute, nuttcp, owping, and other..)

WLCG and OSG (Open Science Grid) jointly operate a network of perfSONAR agents deployed world-wide, which
provides an open platform that can be used to baseline network performance and debug any potential issues
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E§cXPE Datalake perfSONAR status

.

Institute Technology Version Quota XROOT | HTTPS | GSIFTP ESCAPE VO enabled (X509) Token based auth/z perfSONAR Enabled perfSONAR Hosts (bandwidth & latency)

psbO1-gva.cern.ch

CERN EOS ? ? YES YES YES WiP NO YES
pslo1-gva.cern.ch
lapp-ps01.in2p3.fr
LAPP DPM (DOME) | 1.13.1 ? YES YES YES WiP ? YES .
lapp-ps02.in2p3.fr
perfsonar-bandwidth.grid.surfsara.nl
SURFsara dCache ? ? YES YES YES YES ? YES -
perfsonar-latency.grid.surfsara.nl
lapp-ps01.in2p3.fr
LAPP dCache ? ? NO YES (http) | NO YES ? YES .
lapp-ps02.in2p3.fr
?
GSI xRootD ? ? D ? ? ? ? NO -~
perfsonar-ps.cnaf.infn.it
INFN-CNAF StoRM ? ? NO YES NO YES YES YES . .
perfsonar-ow.cnaf.infn.it
perfsonari.roma1.infn.it
INFN-ROMA1 | DPM ? 7 WiP WiP WiP WiP ? YES : -
perfsonar2.romai.infn.it
perfsonar-ps-04.desy.de
DESY dCache ? ? YES YES YES YES ? YES
perfsonar-ps-03.desy.de
ccperfsonar1.in2p3.fr
CC-IN2P3 dCache ? 60 TB | YES YES YES YES ? YES -
ccperfsonar2.in2p3.fr
psb01.pic.es
PIC dCache ? ? YES YES 77 YES ? YES 0
pslO1.pic.es
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escaPE perfSONAR - Central Configuration (Hosts)

S

Some hosts are dedicated for latency testing and others for bandwidth testing

e HOSTS a

List of all toolkit hosts on configured sLS

2240 Hosts Hostname * psb01-gva.cern.ch
Filter
Datasource 5 4
& A gls | http://35.237.255.214:8090/lookup/host/adb5d5d6-cb88-4555-9dbf-2830b5594697

o (BWCTL Measurement Point at Inf.infn.it) Information about this host came from above sLS URL
Hosts
— o ps-development.bnl.gov @ The host information has not been received for more than 7 days. Last update was 7 months ago
- (BWCTL Server at bnl.gov)

s psnode2.it.chula.ac.th @

(BWCTL Server at chula.ac.th) BASIC INFORMATION

Site Name * CERN
& en-is-compute26.coecis.cornell.edu &

(BWCTL Server at coecis.cornell.edu) Comes from the lookup service (or guessed if it's not set)
gs psifca02.ifca.es @ Host Description Host description used in meshconfig

(BWCTL Server at ifca.es) Host description is used by maddash for host labels. If not set, Site Name will be used instead
#: psO2.ncg.ingrid.ptd toolkit_url Auto generate from hostname
(BWCTL Server at ingrid.pt)
For graphical displays that wish to provide a link to more information about this host (such as MadDash)
s 2a04:2181:0:1:9@
i 2 No Agent
(BWCTL Server at int.soundmouse.net)

If checked, this host will not read the mesh config. This is significant because it means those that test to it are responsible for initiating tests in both directions and storing the results. If un-checked, it means other testers can
assume this host is reading the mesh and will initiate its portion of the tests accordingly.
s ps-600dc-aggi-testjpl.nasa.gov @
(BWCTL Server at jpl.nasa.gov)
MEASUREMENT ARCHIVE (MA) SETTINGS
g speedtest.net.sive.edu @ You can configure whether to store test results in the host's local MA, as well as additional MAs to store results for all tests involving this host.
(BWCTL Server at net siue.edu)
| Use local MA
B perfsonar.ornlgove If checked, test results for all tests involving this host will be written to the host's local MA. Not all hosts run their own MA, so in some cases this may not be desired (disabled by default).
(BWCTL Server at ornl.gov)
Local MAURL Auto generate from hostname
s perfsonar2.pi.infn.it @
(BWCTL Server at pi.infn.it)
* Additional MA URLs
s hongkong-nms-1.ps.jgn-x.jp &
o5 (BWCTL Server at ps.jgn-xjp)

This allows you to override the local MA URL for this host, in case you need https instead of http, alternative ports, etc.

Providing additional MA URLS (one per line) will allow you to send test results for all tests involving this host to additional MAs.

hd @w New host o

HOST DETAIL
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escape  perfSONAR - Central Configuration (Hostgroups)

@ HOST GROUPS

Create reusable groups of hosts

69 Hostgroups Name * ESCAPE Bandwidth Host Group
@ escape x
Admins [G] Marian Babik <marian.babikecern.ch> % [G] Rizart Dona <rizart.donacern.ch>
owarp  ESCAPE Latency Host Group  Oct 23,2019
racerout P 23,2019
ECAPETaceroutaost!  Qct2ans Users who can update this hostgroup
Group
= Service Type * R
hotEmkie bwel | ESCAPE Bandwidth Host Group Oct 23, 2019 ervice Type Throughput :
A Hosts Static Dynamic
atlss  1app-ps01.in2p3.fr X | cms  perfsonar-ps-04.desy.de % | aias  perfsonar-bandwidth.grid.surfsara.nl % | atas  perfsonar-ps.cnaf.infit % | alas perfsonarl.romal.infn.it | | ats ccperfsonarl.in2p3.fr
85 psbo1i-gvacernch % | atas psbO1.pices

Map only shows sites that has location information published Clear All 8 Hosts

= WogKEs
: O Dggark Lithuania ra
Map Satellite uted N ' ra
Belarus
Ireland ,’Mmm o Poland =
London Berlin
2, 2 Germany
Belgium Y prague
P al Voo i . Ukraine
Austria Moldova
’ 7 Hungary
o0 Romania
Croatia
- .
italy : a+
©Rome " Bulgaria e se
Madrid
Portugal Mg @ istanbut -
CooHie Spain Greece Turkey Turkmenistan

Map data ©2019 Google, INEGL ORION-ME - Terms of Use

E 3

i New hostgroup O
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ESCAPE

. perfSONAR - Central Configuration (Mesh)

Each mesh configuration can have different tests (latency, traceroute, throughput, ping)
Each test is connected with a hostgroup

@, CONFIGS

Showing registered configs

21 Configs
[~

Configs UK UK Mesh Config @ May 15,2017

i LHCONE Mesh Config@  May 15,2017

wicgemslaency | WLCG CMS Latency  May 15,2017

- Mesh Config &

st Groups jopn-ai  OPN Mesh Config @ May 15,2017
vicg.cms-bandwicth | WLCG CMS May 15,2017

Bandwidth Mesh Config &

wicg-atiasiatency WLCG ATLAS Latency May 15, 2017
Mesh Config &

vicg-atss bandwdth  WLCG ATLAS May 15,2017
Bandwidth Mesh Config &

selel Belle Il Mesh Config @ May 15,2017
giobsl  Global Mesh Config & May 15,2017
FR Mesh Config & Sep 21,2018
alce  ALICE @ Jul 17,2019
mautius ~ Nautilus & Jul 22, 2019
mnscicoud exoscale  HNSciCloud Nov 7, 2017
ExoScale &
mnscicoud ot HNSciCloud OTC & Nov 9, 2017
fhct  LHCb Mesh Config & Dec7,2018
escape  ESCAPE Mesh Config Oct 23,2019
New config O

inkconntess | UNL-ULONN 1eSUNg @ Apr £

3

AUTO CONFIG
= Enter hostname of perfSONAR node to generate a Config

URL containing tests for that instance as test endpoints.

Enter hostname =
o
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|

Config URL http://psconfig.opensciencegrid.org/pub/config/ | escape

Tests

Enabled (include in mesh config)

Test Name

Service Type atena

Map Satellite

Host Group A

No Agent Hosts (Optional) Ente -

N Topology

United
Kingdom
u.'...«..m.

London Berlin
2 Germany

Ireland

Belgium Prague

Paris
s

Czechia
Vienna

_ Remove Test

Mockaa
Lithuania -

ra
L4

Poland Belatus

Slovakia Ukraine

o o ustria S Moldova 2
Eranc £ Hungary w

roatia.

Italy

Portugal Madrid
Spain

p (8 Hosts)

®Rome

Romania
Serbia
Black Sea +
Bulgaria Georgia
istanbul Aze = |
Greece 3

Turkey
Map data ©2019 Google, INEGI, ORIONME | Terms of Use

Defines an address that will not initiate tests when used in this group. This will override the no_agent field specified in the host directive if defined. It is recommended you use the
host directive to define this if a address cannot initiate tests for any group. Only use this form if you want a host to initiate tests when used in some groups but not others.

Testspec

tool owping  bucket_width 0.001

Enabled (include in mesh config)

Test Name

CAPE Traceroute

Service Type

Map Satellite

Rizart.Dona@cern.ch

sample_count

packet_interval 0.1

s Topology
United @
Kinadom — .

% Remove Test

WMoskaa
Lithuania e

r
L
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A portal to check individual perfSONAR boxes and the status of theirs services

perfsonar2.roma?.infn.it
cmsrm-perfsonart.romat.infr.it

ceperfsonar1.in2p3.fr
ceperfsonar.in2p3.fr
lapp-ps01.in2p3.fr

lapp-ps02.in2p3.fr
perfsonart.romat.infn.it

perfsonar-latency.grid.surfsara.nl
perfsonar-ow.cnaf.infn.it
perfsonar-ps-03.desy.de
perfsonar-ps-04.desy.de
perfsonar-ps.cnaf.infn.it
psb01-gva.cemn.ch
psb01.pic.es
psl01-gva.cer.ch
psl01.pic.es
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1, & perfSONAR configuration: contacts

v, &8 perfSONAR configuration: location

1, & perfSONAR configuration: meshes
WARN  perfSONAR esmond freshness: bwctl
perfSONAR esmond freshness: frace
perfSONAR hardware check
perfSONAR json summary

perfSONAR services: bwet

perfSONAR services: htp/htps
perfSONAR services: ndtinpad disabled
perfSONAR services: ntp

perfSONAR services: pscheduler
perfSONAR services: reqular testing/pscheduler
perfSONAR services: versions

2 2 2 222 2 2 2 2 2

PerfSONAR services: webihitps IPv6

PE  Monitoring - Check MK (Infrastructure Monitoring)

loons Stats deta Age

G_J OK - Contact and organization found 2019-11-15 10:36:23
U OK - Location: 6.0457234/46.2324045 2019-11-15 10:36:23
5] OK-AuURL confgured comecty 20184146 103523
& || WARNING - esmond 63,25 % complee or event type: throughput 35h
& 4| OK-esmond 97.93 % complet or event ype: packet-race 43h

OJ 0K - CPU:2/16cores/3000.0000Mhz RAM:126GB NIC:40Gbps/1500MTU/IPv6 enabled 2019-11-1510:35:23

L}J OK - Toolkit metadata successfull retrieved

2019-11-1510:36:18

5| comecto addess psb0-qva.cem ch and ort 4823: Comnection eused 20191115 1040:19
5| OK-Tookt homepage reachabe 20194115 10:35:23
5| OK-NDTINPAD disabled 20194115 10:35:23
5 OK-NTPsynchronized 20194115 10:35:23
5 || OK-pscheduler st etieved 20194115 10:15:47
5| OK-pschedleris enabled and nming 20194115 10:35:23
5| OK-Tooktversonfound: 4221 17 20194115 10:35:23
& || TCP 0K -0.11 secondresponsetme on psO-gua.cemch port 443 20194115 102025

Rizart.Dona@cern.ch
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FSCAP% Monitoring - MadDash

g

The Monitoring and Debugging Dashboard (MaDDash) software is aimed at collecting and presenting
two-dimensional monitoring data as a set of grids referred to as a dashboard.

ESCAPE Mesh Config - ESCAPE IPv4 Bandwidth - Throughput ESCAPE Mesh Config - ESCAPE Latency - Loss

Il Throughput >= 1Gbps Throughput < 1Gbps  [ll Throughput <= .5Gbps Unable to find test data M Loss rate is <= 0.001% Lossrateis >0.001% [llLoss rate is >= 0.1% Unable to find test data

! Found a total of 2 problems involving 2 hosts in the grid

! Found a total of 2 problems involving 2 hosts in the grid

[l B Deutsches Elektronen-Synchrotron DESY
. Deutsches Elektronen-Synchrotron DESY

b} 2 = ] o
- = = 5 a =
2 S u = 2 3 &£
SgaZge Sggpics
= a5 % 3 = 83 £
= - @ = %
=z 0 =z £ a 2z T
ge3zEesy g8z s
83 EZER = g 2 e & S
CERN EEEE | | CERN HEE
CNRS/IN2P3-CC [l HE EE
CNRS/IN2P3-CC
Deutsches Elektronen-Synchrotron DESY il H = Deutsches Elektronen-Synchrotron DESY = — ] = -
FR-lx‘szNa-cL:z = — --= FR-IN2P3-LAPP =
INFN-ROMA1L HE INFN-CNAF Il HE HE
SurfFsara [ E P H =
SARA-MATRIX
eclEE H B H H B

pic
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ESCAPE Monitoring - Monit Grafana (l)

CERN Monit Grafana instance to visualize network statistics concerning LHCOPN, LHCONE and perfSONAR sites that

participate in the OSG (Open Science Grid)

Already provides some statistics for datalake hosts

LHCOPN LHCONE

FTS Transfers (30 Days) LHCOPN w Network Performance (ESNet Sites)

WLCG Home Plots W LHCOPN Detailed perfSONAR E2E Performance

WLCG Transfers Dashboard i Network Performance (LHCOPN Sites) w perfSONAR E2E Performance Reverse
perfSONAR Inter-Regional Latency/Loss
perfSONAR Inter-Regional Throughput

perfSONAR IPvé
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PERFSONAR

Network Performance (ESNet Sites)
Network Performance (LHCOPN Sites)
perfSONAR E2E Performance
perfSONAR E2E Performance Reverse
perfSONAR Inter-Regional Latency/Loss

perfSONAR Inter-Regional Throughput
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8 perfSONAR E2E Performance -

CERN-PROD ~ Destination1  IN2P3-LAPP ~ Destination2  IN2P3-CC v Destination3

Source

One-way Latency and Packet Loss (CERN-PROD - IN2P3-LAPP)

oms

-10ms

50719308

20ms

-30ms

113 1714 115 11/16 1n7 1718

= owdelay-median Max: 237 ms Avg:23ms - revowdelay-median Max: 25ms Avg:2ms

revloss Max: 1e2 Avg:6e-4  loss Max 4e-3 Avg: 1e-4

Throughput and Retransmits (CERN-PROD - IN2P3-LAPP)

10 Gbps 10 Gbps

5Gbps
5Gbps
0bps

Obps

Throughput
sywsuensy
Throughput

-5Gbps

-5 Gbps -10 Gbps

113 1714 115 11716 1n7 11718 11719

throughput Max: 7.43 Gbps Avg: 278 Gbps ~ rev-throughput Max: 4.01 Gbps Avg: 2.10 Gbps

rev-retransmits Max: 857 Avg:487  retransmits Max: 3612 Avg: 1425

Round-trip Time and Hops (CERN-PROD - IN2P3-LAPP)
20ms
10ms
oms
10ms
20ms
30ms

-20 -40ms

113 114 1115 1716 117 1/18 1719

186ms Avg:22ms - rev-rtt Max: 214 ms Avg: 29 ms hops Max:30 Avg: 10 - rtt Max:

rev-hops Max: 10 Avg: 9

November 20, 201

= owdelay-median Max: 26 ms Avg:2ms

throughput Max: 9.39 Gbps Avg: 1.22 Gbps

SARA-MATRIX ~

One-way Latency and Packet Loss (CERN-PROD - IN2P3-CC)

113 114 115 1716 117 1718 1

rev-owdelay-median Max: 25 ms Avg: 0 ms

Throughput and Retransmits (CERN-PROD - IN2P3-CC)

113 1714 115 1716 117 118

rev-throughput Max: 9.39 Gbps Avg: 7.38 Gbps
rev-retransmits Max: 561 Avg: 107

Round-trip Time and Hops (CERN-PROD - IN2P3-CC)

"
bl

113 1714 1715 1716 117

14.56ms Avg:5.17ms - revrtt Max 34.75ms Avg:5.95ms

1.500e-2

1.000e-2

5.000e-3

0.000e+0

-5.000e-3
ne

loss Max: 9e-3 Avg: 3e-4
revioss Max le-4 Avg: 7e-7

retransmits Max: 1064 Avg:

1/19

hops Max: 5.00 Avg:

rev-hops Max:3.00 Avg:

Rizart.Dona@cern.ch

50719308

sywsueney

(7' Network Throughput WG (7' 0SG Networking

One-way Latency and Packet Loss (CERN-PROD - SARA-MATRIX)

oms

507 19%08d

-10ms
20ms

30ms

113 11/14 1715 11716 1717 118 1719

= owdelay-median Max: 26.86ms Avg:8.42ms - rev-owdelay-median Max: 20.68 ms Avg:8.50 ms

rev-loss Max: 6.67e-4 Avg: 2.78e-6 loss Max: 1.22e-3 Avg: 2.1
Throughput and Retransmits (CERN-PROD - SARA-MATRIX)
5Gbps
Obps

-5 Gbps

Throughput
sywsuenay

10 Gbps

-15Gbps

113 114 115 11716 117 1718 1719

rev-throughput Max: 13.59 Gbps Avg:7.11 Gbps
rev-retransmits Max: 14011 Avg:1930  retransmits Max: 1570 Avg: 1055

throughput Max: 3.71 Gbps Avg: 1.31 Gbps

Round-trip Time and Hops (CERN-PROD - SARA-MATRIX)

Avdathahon el REeeR TRy WS RS

113 1714 1715 11716 1n7 118 119

revrtt Max: 37.23 ms Avg:20.62ms hops Max: 6.00 Avg: 6.00

rev-hops Max: 6.00 Avg: 5.98

== rtt Max:32.55ms Avg:18.74 ms
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EscaPE  Future Work

Datalake sites need to confirm that the current perfSONAR hosts are correct

See Datalake status

Remaining datalake sites need to setup the perfSONAR hosts in order to join the ESCAPE mesh tests (GSI, etc..)

Grant admin access to relevant parties in the perfSONAR Central Configuration platform for the ESCAPE mesh
configuration

SKA & GSI

Aggregated real time visualization of network monitoring data

We need to specify what and how will be visualized
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escape References (I)

S

perfSONAR (https://docs.perfsonar.net/index.html)

perfSONAR Web Admin (https://psconfig.opensciencegrid.org)

Open Science Grid Netowking (https://opensciencegrid.org/networking/)

HEPiX Fall 2019 OSG/WLCG Networking Update
(https://docs.google.com/presentation/d/1DnpVpwuOyx464nmtvdlQoxreT7-gCqGERkuu7PQ9F20/edit#slide=id.p)

LHCONE Wiki (https://twiki.cern.ch/twiki/bin/view/LHCONE/WebHome)

LHCOPN Wiki (https://twiki.cern.ch/twiki/bin/view/LHCOPN/WebHome)

CHECK_MK Monitoring (https://psetf.aglt2.org/etf/check _mk/index.py)

Grafana Network Monitoring (http://monit-grafana-open.cern.ch)
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escaPE References (Il)

S

ESCAPE Datalake status (https://wiki.escape2020.de/index.php/WP2 - DIOS#Datalake Status)

ESCAPE Hosts MadDash Monitoring
(http://maddash.aglt2.org/maddash-webui/index.cgi?dashboard=ESCAPE%20Mesh%20Config)

ESCAPE Hosts CHECK_MK Monitoring
(https://psetf.aglt2.org/etf/check _mk/view.py?hostgroup=ESCAPE&opthost group=ESCAPE&view _name=hostgroup)
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