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The briefing

 Test the new Bella link: 100G link from Portugal to Fortaleza
(Brazil)
* Isolate routing issues
Tune perfSONAR hosts

Find how MTU, congestion window, an other tuning can affect the
transfers.

Pace transfers to zero retransmissions
Could we drive a consistent 80 Gbps TCP throughput through the
link?
* The host used in the tests:
e SURF perfSONAR host: ps2.netherlight.net
* Fortaleza perfSONAR host: nfor.rnp.br
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The path

1 et0-0-0.1421. jnr01.asd001a.surf.net (145.146.0.5) AS1103 0.5 ms
SURFNET-NL SURFnet, The Netherlands, NL

2 surfnet-gw.mxl.ams.nl.geant.net (62.40.124.39) AS20965 0.8 ms
GEANT The GEANT IP Service, NL

3 surfnet.mxl.ams.nl.geant.net (62.40.124.38) AS20965 0.5 ms
GEANT The GEANT IP Service, NL

4 ae7.mxl1.fra.de.geant.net (62.40.98.187) AS20965 7.5 ms
GEANT The GEANT IP Service, NL

5 ae3.mxl.gen.ch.geant.net (62.40.98.181) AS20965 15.5 ms
GEANT The GEANT IP Service, NL

6 ae2.mxl.mad.es.geant.net (62.40.98.66) AS20965 35.4 ms
GEANT The GEANT IP Service, NL

7 ae4.mx2.lis.pt.geant.net (62.40.98.96) AS20965 44.7 ms
GEANT The GEANT IP Service, NL

8 redclara-gw.lis.pt.geant.net (62.40.127.151) AS20965 106.9 ms
GEANT The GEANT IP Service, NL

9 200.0.206.71 AS27750 106.2 ms

Cooperacion Latino Americana de Redes Avanzadas, UY
www.geant.org




Impact of MTU 9000

* SURF and the hosts in the RNP all have MTU equal to 9000.

* [CMPvV6 is correctly configured and PMTUD was never an
issue. SURF is IPv4 only.

* The question: can increasing the MTU from 1500 to 9000
improve a host’s performance?

* Simulated the limitation on MTU using pscheduler option
—mss=1500

* Disclaimer: | run a WLCG site using MTU at 1500. It works
fine if you have a twenty plus storage system.

* Important notice: all plots shown come from the SURF
streaming telemetry system.
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MTU: iperf3 and iperf2: SURF to Fortaleza

In

€ General / Streaming Telemetry showcase «§ ¢ @ 202:03-04171500102022-03-04173000 v+ > @ © ~ @
Device | asd002a-nx-03-re0:145.145.124.135 ~ Interface | et-1/0/5 v
Q Bits/sec
oo
oo
70 Gb/'s
8 656b/s
60Gb/'s

* iperf3: two
left columns:
9000 and
1500

* iperf2: two
right: 9000
and 1500
(iperf2
problems
with mss
setting?)

un';iﬂi 171600 171700 171800 17.19.00 17:20:00 17:21:00 172200 17:23.00 17:24.00 172500 17:26:00 17:27:00 17:28:00 17:29:00 17.30:00
Mean Last*  Max
IN B31Gh/s 930kb/s 651Ghis
ot 5.04Mb/s 257kbfs 57.1 Mbls
= MaxIN 831Gb/s 93.0kb/s 65.10Ghis
= MaxOUT 504Mb/s 257kbfs 7.1 Mb/s
a = Min IN 8316b/s 93.0kb/s 651Gh/s
- Min OUT 504Mb/s 257kb/s  57.1Mbls

0]

FULL 68.56%69.8 GiB 1.33 7.5 GiB | 4.0 GiB 3-04 17:45:05 EN @@




Effect of the Congestion Window Algorithm (CWA)

* CWA:reno,
htcp, cubic

 iperf3 (first 3
curves) and
iperf2

e 4 streams and
64M socket
length

IR

fas]
oo

88 General / Streaming Telemetry showcase <§

Device | asd002a-jnx-03-7e0:145.145.124.135 v et-1/0/5
~ Ethernet
Input bps Qutput bps Interface transitions
22.3kb/s 25.6 kb/s 5
Bits/sec
06his
206h/s
106b/s
Obis
1440 1445 1450 1455 1500 1505
Mean Last* Max
IN 503Gb/s 22.3kb/s 3426b/s
out 462Mb/s  256kb/s  36.6 Mb/s
- MaxIN 503Gb/s 223kbjs 342Gb/s
Egress buffer occupancy
1508
1008
508
08
1436 1438 1440 1442 1 1446 1448 14:50 1452 1454 1456 1458 1500 1502 1504
= JuniperNetworks jnpr_interface_ext Interface_stats. egress_queue_info.cur_buffer_occupancy {interface_stats eqgress_quewe_info.queue_number 0}
JuniperNetworks jnpr_interface_ext interface_stats. egress_queve_info.cur_buffer_occupancy {interface.stats egress._ fo queue_ number: 1)
JuniperNetworks jnpr_interface_ext inte stats.eqress_queve_info. cur_buffer_occupancy (interface_stats.egress_queue_info queue_number. 2)
3

= juniperNetworks jnpr_interface_ext.inter

bt

ce_stats. egress_queve_info.cur_buffer_occupancy {interface.stats.egress_queve.

queue_number

ool

Errors/sec

@ Last 30 minutes v

a Qs @

Interface status Interface speed
N/A 100 6b/s
Interface transitions

Oper Status: m UP (99.96%)

Transitions: 1 5 (99.96%)
Total Pkts/sec
200 kp/s
Opis
200 kp's
400 kpls
500 kp/s
36 1438 1440 1442 1444 1446 1448 1450 1452 1454 456 1458 1500 1502 1504
N - OUT == MaxIN w= MaxOUT == MinlN == MinOUT
Multicast Pkts/sec
Spis
4pls
3pls
W40 1442 1444 W46 48 1450 1452 1454 1456 1458 1500 1502 1504
Egress buffer drops




Parallel Streams

6 83 General / Streaming Telemetry showcase % ¢ @ 2022-03-04 11:12:0010 2022-03-04 11:4033 ~ > @ & =]
Device | asd002ajnx-03-0:145.145.124.135 + Interface  et-1/0/5 ~
Q . Ethernet
gg Input bps Qutput bps Interface transitions Interface status Interface speed «
* number of
n u e r O g 21.8kb/s 19.0kb/s 5 N/A 100 Gb/s
St re a S . ) ) Bits/sec Interface transitions

4,68

606Gh/s

° i p e rf 3 (f i r St 5 406b/s ?lzen[swsl::‘: gﬁu ;;9:8‘33%]
curves) and
iperfz 1115 1120 125 1130 1135 1140

Mean Last* Max 500 kp/s

206Gb/s

9.38Gb/s 21.8kb/s 724 Gbss .
Op/s
K

out ST6Mbis 190kb/s 388 Mb/s == T i ) s
* htcp and

500kp/s
- MaxiN 9386bs 218Kb/s T2AGbs
= = 1 Mals
1.5Mp/s
Socket at Eg'essbuﬂﬂruccupa"q‘ 112 114 116 1n18 1120 nn 124 1126 1128 11:30 132 1134 1136 1138 1140
64M b 1508 o IN - OUT = MaxN = MatOUT = MintN = Min OUT
.
1008 Multicast Pkts/sec
08 e
2pis
08
m2 114 1116 mas 1120 na 124 1126 128 1130 1n32 1134 1136 138 1140

= |uniperNetworks jnpr_interface_ext interface_stats eqress_queue_info.cur_buffer_occupancy (interfacs
JuniperNetworks jnpr_ints _ext interfac

tats. P’;"ESS_QUP‘J?_‘D'ﬂ queue_number: 0}
_stats.egress_queue_info.queue_number: 1}

stats.egress_queue_info.cur_buffer

cupancy (interf;

JuniperNetworks.jnpr_| _ext. Interface_stats.egress_queue_info.cur_buffer_occupancy (Interface_stats egress_queve_in _number: 2} 124 126 1130
== |uniperNetworks.jnpr_| stats.egress_queu 5.egress_queue_info.queve_number: 3}

3]

Errors/sec

Egress buffer drops
1pis

0.500p/s




Six Parallel Streams, but...

B8 General / Streaming Telemetry showcase
v Ethernet
Input bps Qutput bps Interface transitions
25.6 kb/s 38.5kb/s 5
° b f Bis
numper o
100 Gb/s
streams: 6
756his
50Gb/s
* CWA:
. reno, i
ht bi
0bis
Cp[ Cu IC 1055 11:00 1105 110
Mean Last*  Max
. . IN 195Gh/s 256kbis 91.7Gb/s
® | pe rf3 (fl rSt 3 o 136Mb/s 385kb/s 575 Mbis
= MaxIN 1956b/s 256kb/s 917Gb/s
) Egress buffer occupancy
.
iperf2
2008
1508
o ket at
SOcCKet a W
508
128Mb
1056 1058 11:00 1102 1104 106 11:08 110
== JuniperNetworks jnpr_interfac face_stats.egress_queue_info.cur_buffer_occupancy (Inferface_stats.egress_queue_info.queve_number. 0)
JuniperNetworks jnpr. lace_stats.egress_queve_info.cur_buffer_occup: _info.queue_number: 1)
juniperNetworks |npf Info.queue_number: 2}
- info.queve_number: 3}
i i o
Errors/sec

¢ (D 2022-03-05 10:55:00 to 2022-03-0511:10:30 ~

Interface status Interface speed
N/A 100 6b/s
Interface transitions
] ¥

Oper Status: M UP (99.99%)

Transitions: ® 5 (99.99%)
Total Pkts/sec
500 kp/s
opis
1 Mp/s
1.5Mp/s
1056 10:58 1100 1nmn 1104 106
=N = OUT = MaxIN = MaXOUT == MinIN == MinQUT
Multicast Pkts/sec

Egress buffer drops

11:08 110
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Six Parallel Streams, but...

number of
streams: 6,
8

CWA: reno,
htcp, cubic

iperf3 (first
3 curves)
and iperf2

socket at
128Mb

& General / Streaming Telemetry showcase

100 Gb/s
90Gb/s
80Gb/s
70 Gb/s
60Gb/s
50Gb/s
40Gh/s

30Gb/s

10Gb/s

0b/s

122800 122900 123000 123100 123200 123300 123400 123500 123600 1237.00

N

our
== MaxIN
== Max OUT
- Min IN
- Min QUT

123800

1239.00

12:40.00

8

Bits/sec «

00 124200

12

124400

12:45:00

12:46:00

1247.00

¢

(@ 2022-03-05 12:28:00 to 2022-03-0512:55:30 ~ >

12:48:00

12:49.00

1255000

1251:00

125200

12:53:00
Mean
239Gb/s
17.4 Mb/s
239Gb/s
174 Mb/s

2396b/s
17.4 Mb/s

12

216 kb/s
3N.7kb/s
27.6kb/s
kil
276kb/s

31.7kb/s

125500

Max
93.26b/s
108 Mb/s
93.26b/s
108 Mb/s
93.26b/s
108 Mb/s




The issues

* Routing from to RNP was flipping between Bella link and
USA

* Corrected by Max Mudde and GEANT colleagues in December

* BGP issues affecting transfers to Sao Paulo and Salvador
* Corrected by RNP in January

* Present state

* Transfers to Fortaleza on 2 streams with zero retransmits any
time.

* pscheduler tests using iperf3 deliver consistent 30 Gbps

* Asymmetry to be investigated: transfer from SURF to Fortaleza
show much less retransmits than the other way round.
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SURF to Fortaleza: 96 Gbps on SURF telemetry system

6} 88 General / Streaming Telemetry showcase o < () 2022-02-1807:28:0010 2022-02-1807:38:00 ~ > Q

Device | asd002a-jnx-03-re0:145.145.124.135 « Interface  et-1/0/5 v
Q « Ethernet

BE Input bps Output bps Interface transitions Interface status Interface speed

19.4 kbrs 19.2kb/s 5 N/A 100 Gb/s

° | p e rf 2 (O 7 . 3 6 ) . Bits/sec , : Interface transitions

100 Gbi's

cubic

Oper Status: B UP (99.78%)

6 streams ( no ebis Transitions: # 5 (99.78%)

256b/s

gain with 8) and

07:28:00 07:29:00 07:30.00 07.31.00 07.:32:00 07:33:00 073400 07.3500 07:36:00 07:37.00 07.38:00

256M socket

Total Pkis/sec

IN 2446b/s 194kb/s 969 Gbis ool o
our 223Mb/s  19.2kb/s 103 Mb/s \ ﬁ \ ‘
-500kp
° htc 07.32 - MaxIN 4Gk/s 194kbis 9%69Gb5s o
p . = 7 = e 1 Mp/s
1 Egress buffer occupancy TEMpe
s I g y OWe r 0728 0729 0730 0731 07:32 07:33 07:34 07:35 0736 0737 07:38
808 o= N wm OUT o MBXIN o MaXOUT e MInIN e Min OUT
508
Muiticast Pkts/sec
408
3pis
08
2pis
08
0728 0729 0730 o 07:32 0733 0734 0735 0736 0737 0738
1pis
== juniperNetworks jnpr_interf: St e _ eqress_queue_info.queue_number: 0} A A hh h ﬂ A M [\ h MMAAA A nh Ah A n ﬂ
juniperNetworks. jnpr_interfa iterface_stats.egress_queue. ur | £ ncy {ints ts.egress.queue_info.queue_number: 1} opis
JuniperNetworks jnpr_interface_ext Interface_stats.egre: ur_buffer_occupancy {interface._stats egress_queue_info queue_number: 2} 0728 0729 0730 o731 732 0733 0734 0735 0736 0737 0738
== juniperNetworks jnpr_interfa ts.eqress.queve_info.qu - IN - OUT
5 Errors/sec Egress buffer drops
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Team involved

e RNP: Marcus Schwartz, Jeferson Souza

e SURF: Max Mudde

e Jisc Netperf: David Richardson, Tim Chown, Duncan
Rand
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* To come: Report covering experiments with RNP, USA,
Europe
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Thank you

Any questions?
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GEANT Association on behalf of the GN4 Phase 3 project (GN4-3).




