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Data Challenge

¢ Semaine du 4 octobre
¢ ATLAS et CMS ont injecté du trafic supplémentaire dédié
¢ TO-TI1, TI1 -T2
¢ Ont du “faire de la place” sur les disques pour cela
¢ Pas de grandes volumétries libérées (surtout CMS)
¢+ Mode alternatif transfert / effacement donc pas de charge
constante

e ATLAS:
o  production RSEs and nuclei T2s (+1 ex)
o datasets/files selected by (in collaboration with) DDM

o CMS:
o “ Test” RSEs and T2s pre-selected by CMS
o datasets/files selected by transfer team (Data Management/CompOps)

Contraintes opérationnelles plus fortes pour CMS, démarrage plus compliqué
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T1s second look

Minimal

Minimal Flexible scenario Ingress Egress

Scenario scenario ingress/egress | (hourly (hourly
§E 2027 2027 targets 2021 |avg/max) avg/max) comments
CA-TRIUMF 200 400 10/10 17/49 25/70 ok
DE-KIT 600 1200 30/30 33/77 52/143 ok
ES-PIC 200 400 10/10 11/18 11/17 ok
FR-CCIN2P3 570 1140 30/30 35/70 41/80 ok
IT-INFN-CNAF  |690 1380 30/30 43/87 sum ok
KR-KISTI-GSDC |50 100 0 0 0 Alice T1
NDGF 140 280 10/10 26/49 27/82 ok
NL-T1 (NIKHEF) |- - 10/10 10/37 12/53 ok
NL-T1 (SARA) 180 360 10/10 13/51 16/79 ok
RU-JINR-T1 200 400 10/10 11/26 12/31 ok
RU-NRC-KI-T1 ({120 240 10/10 12/34 sum ok
TW-ASGC - - 10/10 10/13
UK-T1-RAL 610 1220 30/30
US-FNAL-CMS (800 1600 40/40
US-T1-BNL 450 900 20/20 29/75 38/117 ok
Atlantic link 1250 2500 60/60
Sum 4810 9620 240/240 259 avg 343 avg ok

But du DC : 2 x minimal scenario


https://docs.google.com/presentation/d/10FtlBLmnWQYY8Gc2ta3jbl3-rV5V5kIVM7sgUoqCy4U/edit?usp=sharing

T1s further look

o TW/CNAF/RRC-KI

o Close to the target for ingress and ok for egress

O© Sum of ingress + egress exceeds sum of targets

o TW i1s far away, small and doesn’t have tape, not worrying
e

CNAF, RRC-KI ingress not clear
m Could be not enough data sent their way? Not enough production
traffic?

e FNAL

o Not enough external production traffic
o Traffic injected wasn’t enough to backfill 40Gbs+40Gbs
m Badly affected by being full

e RAL

o HTTP-TPC known performance problems on ECHO
m Particularly affected ingress traffic
m xrootd-ceph plugin being fixed

o Network being upgraded but what 1s there is sufficient
m Seen in production with gridftp

o Repeat tests when echo code 1s fixed?
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https://docs.google.com/presentation/d/10FtlBLmnWQYY8Gc2ta3jbl3-rV5V5kIVM7sgUoqCy4U/edit?usp=sharing
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i Transfers Throughput for CA-TRIUMF (TRIUMF-LCG2) ~ i Transfers Throughput for DE-KIT (FZK-LCG2)
40 Gb/s 40 Gb/s
50 Gb/s 50 Gb/s
20 Gb/s 20 Gb/s HHTLTIAL T || || P R | W S
0b/s | i | 0b/s Ob/s 0b/s
' A o el L
-20 Gb/s -20 Gb/s T I
-50 Gb/s -50 Gb/s
-40 Gb/s -40 Gb/s
10/0500:00  10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00 10/0500:00  10/0600:00  10/0700:00  10/0800:00  10/0900:00  10/10 00:00
max avg v current max avg v current
== outgoing (right-y) 70.7Gb/s 259Gb/s 6.11Gb/s == outgoing (right-y) 143 Gb/s 42.2Gb/s 9.32Gb/s
incoming 49.4Gb/s 17.4Gb/s 2.59 Gb/s incoming 77.3Gb/s 26.2Gb/s 12.0Gb/s
i Transfers Throughput for ES-PIC (pic) i Transfers Throughput for FR-CCIN2P3 (IN2P3-CC) OK
30 Gb/s 30 Gb/s
AL 20,GL/s 50 Gb/s 50 Gb/s
1[] Gh!s L L L L 10Ghl5 ——

LA e IR MLR I

-10 Gb/s -10 Gb/s
-20 Gb/s -20 Gb/s -50 Gb/s -50 Gb/s
-30 Gb/s -30 Gb/s
10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00 10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00
max avg v current max avg v current
== outgoing (right-y) 17.1Gb/s 11.3Gb/s 12.4Gb/s == outgoing (right-y) 79.6 Gb/s 41.1Gb/s 34.2Gb/s

incoming 17.6Gb/s 8.88Gb/s 6.19Gb/s incoming 70.4Gb/s 34.6Gb/s 257 Gb/s



https://docs.google.com/presentation/d/10FtlBLmnWQYY8Gc2ta3jbl3-rV5V5kIVM7sgUoqCy4U/edit?usp=sharing
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Transfers Throughput for IT-INFN-CNAF (INFN-T1)

50 Gb/s 50 Gb/s
e i |/ —N1R AN = Lo
Ob/s 0b/s
||||| |||I|u|||m||" u"""'"”"m | ||| |||||||||||“|I||II|II||“|||||||III
-25 Gb/s -25 Gb/s

1 T s
-50 Gb/s | -50 Gb/s
U | " T
10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00
max avg v current
== outgoing (right-y) 86.6 Gb/s 31.1Gb/s 9.99 Gb/s
incoming 57.4Gb/s 20.1Gb/s 574 Gb/s
i Transfers Throughput for NL-T1 (NIKHEF-ELPROD) OK
50 Gb/s 50 Gb/s
25Gb/s 25 Gb/s
Ob/s il 1 L 1 el |l ™ 0b/s
) T
-25 Gb/s -25 Gb/s
-50 Gb/s -50 Gb/s
10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00
max avg v current
== outgoing (right-y) 52.6 Gb/s 12.0Gb/s 1.92 Gb/s
1 incoming 37.5Gb/s 9.94Gb/s 119 Mb/s

Transfers Throughput for NDGF (NDGF-T1)

OK

50 Gb/s 50 Gb/s
0b/s L 0b/s
-50 Gb/s -50 Gb/s

10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00
max avg v current
== outgoing (right-y) 81.2Gb/s 26.5Gb/s 3.74 Gb/s
incoming 48.5Gb/s 26.2Gb/s 14.0Gb/s
Transfers Throughput for NL-T1 (SARA-MATRIX) ~
50 Gb/s 50 Gb/s
2021-10-05 05:00:00
TR Pyt mor incoming:  1.66 Gb/s -
0b/s [fijjj|fi{Hpl — outgoing: 129 Gb/s 0b/s
I|||| " | || ||‘
-50 Gb/s -50 Gb/s
10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00
max avg v current
== outgoing (right-y) 78.6 Gb/s 159 Gb/s 11.2Gb/s
incoming 509 Gb/s 12.4Gb/s 1.77 Gb/s



https://docs.google.com/presentation/d/10FtlBLmnWQYY8Gc2ta3jbl3-rV5V5kIVM7sgUoqCy4U/edit?usp=sharing
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i Transfers Throughput for RU-JINR-T1 (JINR-T1) i Transfers Throughput for RU NRC-KI (RRC-KI-T1)
40 Gb/s sum OK 4ocbss

40 Gh/s 40 Gb/s

20 Gb/s 20 Gb/s

20 Gb/s 20 Gb/s

Ol o (i g |I'"""'II||'II|||||-|---"'""||||I|||I||I||I"|'" i bk
|

il l|||||”|||u|--|"|--|| 0b/s 0b/s
I

T
-20 Gb/s || | -20 Gb/s
-20 Gb/s -20 Gb/s
-40 Gb/s -40 Gb/s
-40 Gb/s -40 Gb/s
10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00 10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00
max avg v current max avg v current
== outgoing (right-y) 31.2Gb/s 9.19Gb/s 10.4 Gb/s == outgoing (right-y) 33.9Gb/s 11.7Gb/s 561 Mb/s
incoming 31.7Gb/s 7.84Gb/s 1.78 Gb/s incoming 18.0Gb/s 8.62Gb/s 3.30Gb/s
5 Transfers Throughput for TW-ASGC (Taiwan-LCG2) g Transfers Throughput for UK-T1-RAL (RAL-LCG2) -
30 Gb/s 30 Gb/s IIOt-OK
40 Gb/s 40 Gb/s
20 Gb/s 20 Gb/s |}

10 ebys H—I— & . 10 Gb/s 20 Gb/s 20 Gb/s
111 1] e N | ||l | L e
-10 Gb/s A0Gb/s o0 s | ” | ” ‘ ” | | | |”” || ””“m |” “”” ” || -20 Gb/s

-20 Gb/s -20 Gb/s L &
-40 Gb/s -40 Gb/s
-30 Gb/s -30 Gb/s
10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00 10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00
max avg v current max avg v current
incoming 16.0Gb/s 7.66Gb/s 6.45Gb/s == outgoing (right-y) 427 Gb/s 23.6Gb/s 15.3Gb/s
1 == outgoing (right-y) 129Gb/s 6.36Gb/s 434 Mb/s incoming 41.16Gb/s 15.1Gb/s 17.4 Gb/s



https://docs.google.com/presentation/d/10FtlBLmnWQYY8Gc2ta3jbl3-rV5V5kIVM7sgUoqCy4U/edit?usp=sharing
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Transfers Throughput for US-FNAL-CMS (USCMS-FNAL-WCT1) i Transfers Throughput for US-T1-BNL (BNL-ATLAS)
40 Gb/s 40 Gb/s
50 Gb/s 50 Gb/s
20 Gb/s 20 Gb/s
i I |||||w'||"I"""""""| |||‘| ”||||||||| ” |||||||||||||||| [FEIEER " g °*
-20 Gb/s -20 Gb/s
-50 Gb/s -50 Gb/s
-40 Gb/s | | | -40 Gb/s
10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00 10/05 00:00 10/06 00:00 10/07 00:00 10/08 00:00 10/09 00:00 10/10 00:00
max avg v current max avg v current
incoming 48.6 Gb/s 18.6 Gb/s 16.0 Gb/s == outgoing (right-y) 117Gb/s 38.2Gb/s 17.2Gb/s

== outgoing (right-y) 63.5Gb/s 16.0Gb/s 11.3 Gb/s incoming 74.5Gb/s 28.9Gb/s 42.1Gb/s



https://docs.google.com/presentation/d/10FtlBLmnWQYY8Gc2ta3jbl3-rV5V5kIVM7sgUoqCy4U/edit?usp=sharing

Data Challenge en France: CC-1IN:

LHCOPN FR-CCIN2P3 TOTAL
F 9
6B G
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£ ,1|'H"'J IIJq,.'-. ""Il] I
408 G |
IJIIJ k1'| |_ "ﬂ
-60 G ’ Fh
-80 G .
a5 86 a7 a8 a9 18
Avg Max Last Max
B INZ2P3 to CERN 13.396 44,116 B.0BG A Peak: 60.57G
O CERN to INZP3 24,776 57.79G 18.57G S Peak: 77.83G

Last update: Mon Oct 11 2021 08:12:04

Pas assez de pression de transfert: on ne sature jamais le lien 100G
Pourquoi encore autant de traffic ipv4?
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Data Challenge en France: CC-I

-5-- CC-IN2P3 LYON1 (chl192,1-sl-2-lyonl-wdm-301-4) --- %
F Y o
£ 100 G a
o
o 206 =
h z
. GO G .
40 Gy g
- I« o
-
i+ @
O Cutgoing B Cutgoing MAX B Incoming B Incoming MAX
O Unknown value
Peak Out 80.82 Gbhf/s Peak In 98.41 Gh/s
gty Out 2.05 Pbytes gty In 4.29 Phytes
Eq lyonl-rtr-131 Itf et-3/1/2
Copyright (c} 2812 GIP RENATER

On sature regulierement le lien 100G “Sud”




Data Challenge en France: LAP

sw00O - Port Pol [Routeur CC (RG-1)]

bits per second

04 : {]5 : UE : U‘f : Da : [}g : .l.u.
From 2021-10-04 09:08:02 To 2021-10-11 09:08:02

B In Current: 2.08 G Average: 7.04 G Maximum: 18.32 G
B Out Current: 3.02 G Average: 2.43 G Maximum: 19.09 G
] Max O mMax

Proche des 20G plusieurs fois pendant le challenge
Ce traffic s’ajoute a celui pure CC sur LHCOne Sud-CC




Data Challenge en France: CPP!

-5-- INZ2P3- CPPM-MARSEILLE ---- %
- ' 'E_
£ 10 G
o EG S
L =
v 46 1 . S 24
s 26 g CPPM: clairement limité par le réseau (10G)
s ° . . . . . .
o4 (21 (4] a7 o a5 10
O outgoing B Outgoing MAX B Incoming B Incoming MAX
O Unknown value
Peak Out 9.92 Ghfs Peak In 9.93 Gh/s
gty Out 349,61 Thytes gty In 290.82 Thytes
Eq marseillel-rtr-091 Itf TenGigER/1/0/8
Copyright (c) 2012 GIF RENATER

CURIEM- STRASBOURG / WPN-VPWS-TE11262- LHCOME- STRASBOURG- RTR- EIQ-_:%'.

_ - .
IPHC: pas assez de pression de transfert? o “
Espace ‘Test’ sur un seul serveur ? 2 .
O Outgoing B Cutgoing MAX B Incoming M Incoming MAX

O Unknown value
Peak Out 23.56 Ghfs Peak In 9.95 Gh/s
gty Out 318,45 Thytes gty In 159.23 Thytes

Eq strasbourg-rtr-09l Itf Bundle-Etherl.l12&2
Copyright (e} 2012 GIF RENATER
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Data Challenge en France

-5-- IN2P2-IRFU f LHCOME ---- -5-- IN2P3-LLR / LHCOMNE ----
- F Y - 4
= =
8 60 G 8
i i
" ane "
| |
L) L)
& 286 o
1] 1]
R =
o b o
a4 a5 513 a7 =] ag 16 a4 a5 513 a7 =] ag 16
O Outgoing B Cutgoing MAX B Incoming M Incoming MAX O Outgoing B Cutgoing MAX B Incoming M Incoming MAX
O uUnknown value O uUnknown value
Peak Out &0.91 Ghf/s Peak In &5.35% Gh/s Peak Out 21.42 Gh/s Peak In 28.13 Gh/s
gty Out 818.56 Thytes gty In 468.27 Thytes gty Out 300,74 Thytes gty In 458.16 Thytes
Eq orsay-rtr-091 Itf HundredGigEQs4/0/2 Eq orsay-rtr-091 Itf HundreflGigHa/5/

Machines total network rate (v4/v6)

0 Mb/fa

-50 Gh/a

-100 Gb/s
10,05 00:000 1003 08:00 1003 16:00 10708 00:00 10706 0800 10/0616:00 710407 00:00 10/07 08:00 10407 16:00 710/08 00:000 10/08 08:00 10/08 176:00

m PVE_IN e ipvd in e ipvE_out = ipvd_out

Tres loin des capacités théoriques du réseau: 100G+100G - 100G vers Paris
Pas assez de pression de transfert ?

Dommage n’'a pas permis d’évaluer les limites du systeme (réseau? Stockage?)




Data Challenge en France:

# A part des problémes hors de notre controle au début
(CPPM, IRFU), le challenge s’est bien pass€ en France
¢ LHCone Sud saturé mais operations sans trop de problemes:

¢ Un peu plus de timeout de transferts observés au CC
¢ Pas de grosse charge sur le stockage au CC

¢ CPPM clairement limité avec 10G
¢ CMS a eu plus de mal a démarrer le challenge et a moins
transféré en volume ensuite:

¢ pas assez de pression pour bien tester IPHC et LLR?
+ Spacetoken de test sur un seul serveur disque?

¢ Pas assez de retours sur le stockage (charge..) ou “doors” du
CC




Site Monitoring

e Difficult already said, but

o Network and tape challenge both missed it
o Work to create a json for tape monitoring and push it in

MONIT already done
m Work could be brushed up
m Same mechanism could be used for network

o Belonging to LHCONE-LHCOPN makes at least WLCG

traffic identifiable
m Do Tls have similar monitoring?
m Few T1 inspected have a good match between FTS plots and
LHC* network plots

o Network people looking at other more general monitoring like

m Not the time series we are used to though more network maps
and throughput matrices

o Avoid extending to T2s until there 1s a more defined
monitoring



https://indico.cern.ch/event/1022426/contributions/4505758/attachments/2326845/3963861/20211012-NetSage%20for%20LHC.pdf
https://docs.google.com/presentation/d/10FtlBLmnWQYY8Gc2ta3jbl3-rV5V5kIVM7sgUoqCy4U/edit?usp=sharing

Monitoring general

® Priority must be given to work already ongoing on

experiment common dashboard
o General comments on working on existing data to add xrootd
and FTS traffic to a common dashboard already presented

® More details in the post-mortem
® And tomorrow dedicated presentation at the
(Borja and Rizart)
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https://indico.cern.ch/event/1094950/
https://docs.google.com/presentation/d/10FtlBLmnWQYY8Gc2ta3jbl3-rV5V5kIVM7sgUoqCy4U/edit?usp=sharing

Monitoring: comment al

¢ Idealement nous devrions avoir les outils pour facilement
collecter les charges réseau, service (transfert, stockage) et

serveurs de stockage
¢ # de connexions, load des serveurs, DB DPM /dCache etc...

Use Space Sum per VO (du on servers)

cument

== atlas 210 PiB

IRFU: espac'e utilisé ATLAS

2.07 PiB

10/04 0D:00 10/04712:00 10/0500:00 10/0512:00 10/0600:00 10/0612:00 1007 00:00 10507 12:00 10/08 00:00 10/08 12:00




Monitoring: comment aller ¢

¢ Réseau:
¢ Alarmes (perfsonar)
¢+ Comment intercepter le flow marking (paquets UDP envoyés
en // du transfert) et packet marking (ipv6 header) et I’ utiliser

pour monitorer le traffic d’une site? >
¢ Des collegues ASR spécialis€s réseau des labos pourraient-ils aider?
+ Intérét pour centraliser le collecte sur un site dédi€ e.g.

netSAGE ?




Research Network Technology WG - update

Main current activity: understand scientific traffic flows in detail
More participants joined the activity, now ~90

New website https://www.scitags.org/

Proposed two approaches:

- Flow marking using UDP fireflies (works for both IPv4 and IPv6)

- Packet marking using IPv6 flow label and/or header extensions

Very good progress on the firefly part. Implemented in few sites, being tested with the

ongoing WLCG data challenge

Developed a reference implementation:_flowd



https://indico.cern.ch/event/1022426/contributions/4492285/attachments/2326491/3963219/Research%20Network%20Technical%20WG%20update.pdf
https://indico.cern.ch/event/876795/contributions/4599734/attachments/2342148/3993244/WLCG-20211110-GDB-LHCOPNE-meeting47-report.pdf

NetSAGE to monitor LHC data

NetSAGE is a tool to make network monitoring stats easily accessible and understandable
It can ingest data from many sources, like SNMP counters, net/s/flow, perfSONAR...

It is committed to privacy, fully GDPR compliant

NetSAGE instances can also be installed locally

NetSAGE instance at Indiana currently has access to few sources, like NEA3R, GEANT, TransPAC,
SingAREN. Not enough for a clear view.

The NetSAGE team would like to get feedback on existing features and new needed ones

The NetSAGE team offers to collect and show stats for LHCONE. It would need access to data,
though. They would also need IP mapping to better understand the traffic. The CRIC

database could help.

Action: discuss the possibility to use NetSAGE for LHCOPN and \a MRS
LHCONE monitoring -



https://indico.cern.ch/event/1022426/contributions/4453394/attachments/2326591/3963394/DC%20LHCOPN%202021_10_12.pdf%60
https://indico.cern.ch/event/876795/contributions/4599734/attachments/2342148/3993244/WLCG-20211110-GDB-LHCOPNE-meeting47-report.pdf

Backup
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CERN-PICNOTED  *

20 Gb/s 20 Gby/

10Gbs

10Gb/s 10 Gb/j

0b/s Ob/s

-10Gb/s

10 Gb/|

e NOTED (SDN) enabled between 5/10 13:00 and 19/10 13:00 to increase PIC network capability

0 When LHCOPN saturated controller added LHCONE channel 6Gb/s -> 10Gb/s TO-T1
0  NOTED uses FTS traffic to estimate need of network and orchestrate traffic

e Example of exercise that can be carried out in future challenges
o  Will need more integrated monitoring to make more than qualitative comparisons



https://indico.cern.ch/event/983436/contributions/4226042/attachments/2214496/3749482/NOTED_achievements_Waczynska.pdf

