Odd and nice things in perfSONAR land
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Jisc London was added to the WLCG dashboard in July.
It shows green with 5 out of 9 peers.

We've seen at least one serious glitch.

We see several permanent issues in the dashboard related to
e latency
e plotting
e throughput
@ | would like to talk about issues and further use of
perfSONAR. | have lots of questions. Sorry!
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IPv4 throughput on the WLCG 100G dashboard

3: tcp: TCP _NOTSENT LOWAT socket option.
Last page refresh time: November 20, 2022 15:56:22 PM Greenwich Mean Time

DDash - Monitoring and Debugging Das!
WLCG 100G Mesh Dashboard

WLCG 100G Mesh - WLCG 100G IPv4 Bandwidth - Throughput

[ Throughput >= 10Gbps Throughput < 10Gbps Throughput <= 1Gbps Unable to find test data Check has not run yet

! Found a total of 4 problems involving 2 hosts in the grid
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CERN and Imperial do not run latency

DDash - Monitoring and Debugging Das! 3: tcp: TCP _NOTSENT LOWAT socket option.

WLCG 100G Mesh - WLCG Latency - Loss

Ml Loss rate is <= 0.001% Loss rate is > 0.001% [l Loss rate is >= 0.1% Unable to find test data Check has not run yet

! Found a total of 2 problems involving 2 hosts in the grid
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Jisc London went dark from 18 to 25 October

@ Failure in reverse IP resolution

@ Only latency tests were affected. Why only latency?

: MaDDash

- Current Results

S

current status: Ok
Result of last check: OK
Message For Current St

+ Statitics
- Graph

Source
ps-london-lat.ja.net

194.82.175.99,2001:630:1:112:0:0:0:3
Host info v

Showhide chart rows ¢ Throughput

2: MaDDash Das.

3: MaDDash Das.

: Average packet loss is 0.000%
Reports: N reports found for this check.
Reports

Name Description
No events currently schedled.

Start

Destination
Ihcperfmon.bnl.gov

26,2620:0:210:1:0:0:0:26

“PacketLoss  # Latency

BT

S Latency - ipv6
) [powstzcam]

[powstream]

Check Down

Report range

€| | custom Range
2022-10-20 14:08 202211-19 13:08
Thu, 20 Oct 2022 13:08:43 GMT  to

Sat, 19 Nov 2022 13:08:43 GMT

o
O semngs | Fonard =

Submit
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[53%] [2/8]
FULL 68.50% 71.8 GiB/0.41 6.7 GiB | 3.0 G1B/2022-11-19 13:10:05
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Surprise when zooming in

~Current Resuts

Current Status: 0K

Result of st check: OK

Message For Current Status:
ports:

werage packet loss s 0.000%

o reports found for this check.
Name Descrlption start End check Down
No events currently scheduled.
- Statistics
~Graph.
Destination Report range
ps-london-lat ja.net ncperfmon bl gov
104.82.175.99,2001:630:1:112:0:0:0:3 152.12.15.26,2620:0210:1:0:0:0:26. € | custom Range | [»
Hostinfo + Host nfo <
20221001 14:06 20221119 13:06 submit
Sat, 01 0ct 2022 13:06:58 GMT to. Sat, 19 Nov 2022 13:06:58 GMT
Shownide chart rows # Throughput  « PacketLoss  « Latency  « Application Response Time

(one way)

+ | railures

sl

1072412022 14:03:47 (GMT+1)
5 Loss - ipve

> 0.0003959% lost (2 of 505200 packels) (one.
way) [powstream]

<+ 0% lost (0 of 2217000 packets) (one way)
[powstream]

S Latency - ipve

> 415 ms (one

ams one.

71.5 GiB/0.65 6.5 GiB | 3.0 Gib|20:
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Negative latency for QMUL-Prague

1: MaDDash -.. 2: MaDDash D.. 3: MaDDash D.. [4iNM&DD&ShNDEN 5: MaDDash D.. |/6i MapDash Dl 7: MaDDash D.. #9: tep: TC.

WLCG/OSG New Production perfSONAR Dashboard

Reports © Settings ’ WLCG/OSG Networking Resources,
ac.uk to psO1-Lfe rticle.cz (Packet Loss)

(ovember 19, 2022 15:45:13 PM Greenwich Mean Time Next Check: November 19, 2022 16:15:13 PM Greenvich Mean Time

status: Last Checke

summary| History | Check Details
perfsonar-latency.esc.qmul.ac.uk
‘©incoming ss is above warning or critical thresholds to & majority of sites

Category: PERFORMANCE

PsOLLfarm.particle.c2

QUnable to run andor query any outgoing one-way delay tests.

+ Verify you are not blocking any of the required outgoing OWAMP ports in your irewall
© Verit the remote sites allow your host to access UDP ports 8760-9960
Check Dawn

Events:
Descilption start

Name.
o events currently scheduled
statistics
~Graph

> 19.5 ms (one way) [powstream]
<-2.5 ms (one way) [powstream]

& Latency - ipv6.
3 ms (one way) [powstream]

0%/71.5 Gi6/0.46 5.5 6iB |

FULL 68
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QMUL to Jisc Slough: 20G on a 10G link

@ The negative latency (previous slide) coincides with the
15-20G spikes.

@ Google on TrueTime https://cloud.google.com/
spanner/docs/true-time-external-consistency

1 MaDDaSHSNMORTtOrINGNaRANDENN 2: MaDDash Dashboard - Check R.. Optimizing TCP for high W.. [E

= Dashboards = Reports  Settings K WLCG/OSG Networking Resources

p ja.net to p I.ac.uk (T

TICAL Last Checked: November 19, 2022 15:32:24 PM Greenwich Mean Time. Next Check: Noverber 19, 2022 19:32:24 PM Greenwich Mean Time

ary | History [ Check Details

Category: PERFORMANCE

Events:

bescription st ] Chieek Do
curently scheculed.

smond/perfsonar/archvesdispiaysetsic=

: 0.556241440776826
1105 a.nevesmond/perfsonariarchive.
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Statistics associated with plots are frequently incorrect

1 MaDDaSh = MonTtoring andiDeny |2: MaDDash Dashboard - Check R..
WLCG/OSG New Production perfSONAR Dashboard

= Dashboards = Reports @ Settings K WLCG/OSG Networking Resources
ps-london-bw.ja.net to lhcmon3.bnl.gov (Throughput)

Status: 0K Last Checked: November 19, 2022 15:30:22 PM Greenwich 1ean Time Next Check: November 19, 2022 19:30:22 PM Greenwich Mean Time
Summary | History | Check Details
Result of last check: OK
Mezsage For Current Status: Average throughput is 14.508Gbps
rts: Noreports found for this check

Name Desclption Start
No events currently schedled,

~Statistics

hurt i
Buja.netjesmond/p o
Min: 14.330350512
Max: 14733236452

\dard_Deviation: 0.094934638136057

1 ifps:s-london bw]a.netjesmondjperfsonarfarchive.
Average: 14.5082340163515
Count: 27

- Graph

Tput (TCP) | Tput (UDP) s Loss (one way) m Retrans « | Latency (one way)

check Down

@ settngs | Forwerd =
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[top] [2/4]

71.5 GiB/0.14 6.6 GiB | 3.2 G 1119 18:07:45
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MTU: Tim's request for a comparison of MTU at 9000 vs

1500

Status: oK Last Checked:

laDDash Dashboa MaDDash Dashboar.

overmber 19, 2022 11:44:42 AM Greenuich Mean Tme. Next Check: November 15, 202 15:44:42 PM Greenwich Hean Time
Summary | History | Check Details

- Curent Resuts
current status: oK
Result of last check

Message For Current Status: Average throughput is 14.551Gbps
Repors: N reports found for this check.

nts:

me Desciption Stare End Check Down
No events currently scheded.
» Statstes
~Graph

PertSONAR test results - documentation @ Sharefopen in ne

ce Destination Report range

ps-london-bwja.net Ihcmons3.bnl.gov

194.82.175.97,2001:630:1:112:0:0:0:1 192.12.15.8,2620:0:210:1:0:0:0:8 €| | custom Range >

Host info - ost info v

2022-08-01 13:53 2022-09-01 12:53 Submit

Mon, 01 Aug 2022 12:53:14 GMT  to
Thu, 01 Sep 2022 11:53:14 GMT

% Settings | Forward — | Reverse w | Failures

Show/hide chart rows  « Throughput ~ » Packet Loss  «Latency ¢ Application Response Time
Tput (TCP) | Tput (UDP)

Loss (one way) S(itt) | Retrans « | Latency (one wa
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Is Brian showing a link possibly maxed out?
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Jisc London view — BNL path

L MabDash = MonTtoring and Desy |2: MaDDash Dashboard - Check R.. ~3: Optimizing TCP for high W.

= Dashboards = Reports # Settings K WLCG/OSG Networking Resources

. r tme: November 15, 2022 Time
ps-london-bw.ja.net to .bnl.gov (Thr )
Status: OK Last Checked: November 19, 2022 15:30:22 PM Greenwich Mean Time Next Check: November 19, 2022 19:30:22 PM Greenwich Mean Time
Summary | History | Check Details

- Current Resuts

Current Status: 0K

Result of last check: O

Message For Current Status: Average throughput s 14.508Gbps

Reports: No reports found fo this check

Events:

Nome Descilption start End Check Down

No events currently scheduled.

» Statistics

- Graph

11/04/2022 13:40:36 (GMT+0)

© Throughput - ipv4
> 13.78 Gbitsfs (TCP) [iperf3]
<-3.36 Mbits/s (TCP); retrans: 382
tiperf3]

B Throughput - ipv6
->14.71 Gbits/s (TCP) [iperf3]
<-10.49 Mbitss (TCP); retrans: 409
(iperf3]

[07%] [2/4]

Gi61.00 6 11-10 15:28
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Test in the UK

MaDDash
No events currently scheded
~statstics

went unaffected

Min: 11.6202336;
Max: 16.569830678
Standard D
mauri

Average: 16.54514045¢
Count: 20

1588336547874

- Graph
PerfSONAR test results - documentation
Source
ps-london-bwja.

net
194.82.175.97,2001:630:1:112:0:0:0:1
Host info v

Showfhide chart rows  « Throughput

Tput (TCP) | Tput (UDP)
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i rapi
Buigrid hep.ph.ic.ac uklesmond/perfsonar/archivesdisplaysetsrc=
22

tips:ps-london-bw]a.neesmondjperfsonararchive.
5

Destination
1t2p500-bw.grid.hep.ph.ic.ac.uk

146.179.233.220,2a0¢:5bc0:8:2:1e34:daff:fe75:3496
Host info

“PacketLoss  “Latency  “ Application Response Time

Latency (one way)

— A

Report range

€| | custom Range -

2022-10-20 19:11 20221119 18:11 Submit

Thu, 20 Oct 2022 18:11:53 GMT  to
sat, 19 Nov 2022 18:11:53 GMT

© S || ) =

ave

~/
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Tim: "ls Imperial capping outbound IPv6 at 10G?"

1: MaDDash - Monitoring ..| 2: MaDDash Dashboard - C.. 3: MaDDash Dashboard - C.. [EN4iNOpEifMiZIRGITCPITOR % 5: tcp: TCP_NOTSENT_LO.
WLCG/OSG New Production perfSONAR Dashboard

= Dashboards & Reports @ Settings K WLCG/OSG Networking Resources

ps-london-bw.ja.net to 1t2ps00-bw.grid.hep.ph.ic.ac.uk (Throughput) e "
Statust K Las Chicka: November 15, 2022 15:24:33 PM Grecnwich Hean Time Wext Chack: November 15,2022 16:24:35 P Greenwieh Mean Tme
summary | isory | heck petis
ot s
currat status: o
e ot heci: o

Massage For currar  Status: Average hroughput i 16,94609s
N reports found for this check.

Events:
Name. Descripton Start end Cheek Down
No events currently schedled.

» statstcs
~Graph

Thu, 20 Oct 2022 16:39:36 GMT  to
Sat, 19 Nov 2022 16:39:36 GMT
Showjhide chart rows  « Throughput ~ » Packet Loss  « Latency ¢ Application Response Time
Tput (TCP) | Tput (UDP) [ Loss (one way) m Re! Latency (one way)

O S || o =

A VAL
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Jisc London to BNL: feel good of MTU=9000

1: MaDDash - Monitoring and De.. laDDash Dashboard - Check R.. H

= Dashboards

= Reports @ Settings K WLCG/OSG Networking Resources
pt ja.net to Ih 3.bnl (T

Status: OK Last Checked: November 19, 2022 15:30:22 PM Greenwich Mean Time Next Check: November 19, 2022 19:30:22 PM Greenwich Mean Time
Summary | History | Check Details

¥ Current Status: Average throughput s 14.508Gbps
Nareports found for this check

Name Besciiption Start
No events currently scheduled.

~statistics

hurl: .
wja.netesmond/p o
Min: 15330350512
Max: 14733236452
Standard_Deviation: 0.094984633135057
5psi/ps-london-bija.net/esmond/perfsonarfarchive
14.5082340168515

Count: 27

- Graph

Show/hide chart rows  « Throughput ~ # Packet Loss.

) | Loss (one way)

1012512022 08:05:15 (GMT+1)

“Latency Applica

n Response Time

Tput (

055 (itf) | Retrans

Lost pagerereeh tme; November 19, 2022 16,4901 P Grserwich Wasn Time

heck Down

& setings e =

Throughput - ipva
(TcP) ipert3]
(TP lperf3]

Throughput - ipvé
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6] [2
221119 10:50:15

FULL 68 3 6.6 GiB | 3
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Jisc London to UNL: feel good of MTU=9000

MaDDash - Monito 3: MaDDash Dashboard
Summary | History | Check Details

~Current Resuts
Current status: Ok
Resul of last check:

ok
Message For Current Status: Average throughput is 10.036Gbps
o reports found for tis check.

Events:

Name Desciption start
No events currently schedled.
+ Statitics

Check Down
~Grapn
perfSONAR test results - documentation
Source Destinat
ps-london-bw,a.ne

n Report range
t hec-ps02.unl.edu
194.82.175.97,2001:630:1:112:0:0:0:1 1209
Host info

@ share/open in n

€| | custom Range
Host info v

2022-10-20 18:51 202211191751 Submit
Thu, 20 Oct 2022 17:51:26 GMT
Sat, 19 Nov 2022 17:51:26 GMT

© Settings | Forward — | Reverse - | Failures

to
Show/hide chart rows  « Throughput = PacketLoss  «Latency <« Application Response Time

Latency (one way

[43%] [2/5]
71.5 GiB/0.47 6 c 1119 17:52:15
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Jisc London to Imperial: MTU=9000 vs MTU=1500

DN MEDDEASHISNMONIEORIAGMN 2: MaDDash Dashboard - C.. ||SiNMaDDESH Dashboard - C. |i4:optimizing TCP for w & 5: tcp: TCP_NOTSENT_LO.
WLCG/OSG New Production perfSONAR Dashboard

= Dashboards & Reports @ Settings K WLCG/OSG Networking Resources

ps-london-bw.ja.net to 1t2ps00-bw.grid.hep.ph.ic.ac.uk (Throughput) e "
Statust K Las Chicka: November 15, 2022 15:24:33 PM Grecnwich Hean Time Wext Chack: November 15,2022 16:24:35 P Greenwieh Mean Tme
summary | isory | heck petis
ot s
currat status: o
e ot heci: o

Massage For currar  Status: Average hroughput i 16,94609s
N reports found for this check.

Events:
Name. Descripton Start end Cheek Down
No events currently schedled.

» statstcs
~Graph

Thu, 20 Oct 2022 16:39:36 GMT  to
Sat, 19 Nov 2022 16:39:36 GMT
Showjhide chart rows  « Throughput ~ » Packet Loss  « Latency ¢ Application Response Time
Tput (TCP) | Tput (UDP) [ Loss (one way) m Re! Latency (one way)

O S || o =

A VAL
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Jisc London configuration

o Kernel: tested 5.14,5.17,6.0

o CWA: tested reno, htcp, cubic, bbrvl; bbrvl being used.
@ tcp_rmem = max test 256MB and 512MB; 512MB in use.
e Google and Cloudflare have reported that small tcp_rmem on
high latency limits throughput.
@ tcp_adv_win_scale = —2; it limits the TCP window to 3/4 of
available receiving memory.

@ tcp_.wmem = max test 256 MB and 512MB; 512MB in use.
@ net.ipv4.tcp_notsent_lowat = 131072
e limit number of unsent bytes in the writing queue
e reduce buffer bloat https://lwn.net/Articles/560082/
@ cpu power set to performance.
e Important for smooth receiving.
o Evidence when testing with RNP: a 4 cores server was capable
of sending at 97 Gbps.
e Same tests, same server: it never achieved more than 70Gbps
while receiving.
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Jisc Netperf team

Tim Chown (task leader)

Duncan Rand (Speaker of House and WLCG Ambassador)
Chris Walker (University Ambassador)

David Richardson (Network Engineer)

Raul Lopes (some semblance of a sysadmin)

e 6 6 o6 o o

Supermicro servers behind a Freertr.
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