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1. I Overview/review of past work
e Current status and tools
e New applications and analytics

e Next steps (CRIC, site diagrams, site-net-mon URLSs, etc)
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.~ WLCG Network Throughput Support Unit

-

L3 3

(3 @ Open Science Grid y
omputing Grid

wWwLC
Worldwide LHC Computi

o

We continue to maintain a support channel where sites and experiments can
report potential network performance incidents:

e Relevant sites, (N)RENs are notified and perfSONAR infrastructure is used to
narrow down the problem to particular link(s) and segment. Also tracking
past incidents.

e Provides feedback to WLCG operations and LHCOPN/LHCONE community

Most common issues: MTU*, MTU+Load Balancing, routing (mainly remote
sites), site equipment/design, firewall, workloads causing high network usage

*The LHCOPN/LHCONE working group has made a recommendation regarding
MTU, at least for the networks involved in WLCG. Sites are of course free to use
whatever MTU they want but they should understand the trade-offs.
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https://twiki.cern.ch/twiki/bin/view/LCG/NetworkTransferMetrics#Network_Throughput_Support_Unit
https://twiki.cern.ch/twiki/bin/view/LCG/NetworkTransferMetrics#Network_Throughput_Support_Unit
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneMTU

e The deployment and operations of per£SONAR has been stable
e The network pipeline has been hardened and is operating reliably.
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- Network Data Volume via SAND (OSG/WLCG) Pipeline

: *'é The table below shows the amount of data transferred across our pipeline in 3 years of operations

| SAND Pipeline | Data Type Total Tests Tests/day Storage Size
. Latency 6.91B 7.95M 3.1TB
Packet Loss 7.00B 8.08M 24TB
2 perfSONAR Retransmits 14.7M 18.8k 6.3GB
Throughput 15.6M 19.2k 7.0GB
() Network Path 1.28B 2.14M 1.5TB
w % Traffic 1.1B 44.7M 1.74TB
U 5 ESnet
7 5 Interfaces 3.2M 11.8k 530MB
; E HTCondor Job Transfers 734M 446k 610GB
=
Total 17.1B 64.4M 9.4TB
H HEPIX Fall 2021 6




Current Status and Tools



2 Existing Tools and Applications for Network Data

p

4‘ With all this data we need tools that organize and make sense of it all
— e \WWe have Kibana dashboards looking at

. o Bandwidth

o Traceroute

o Packetloss / Latency
o Infrastructure

e With the completion of the SAND project, we have a few prototype

tools that help us analyze and utilize our net data

o We have a new perfSONAR focused dashboard: ps-dash
o We have added a self-subscribe tool for network alarms call AAAS
o  Will show these later

e To organize access to all the various resources we have developed we
created https://toolkitinfo.opensciencegrid.org (Try it; give us
feedback!)

-
L3 3
(3 @ Open Science Grid )
omputing Grid :

wWwLC
Worldwide LHC Computi

o
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https://atlas-kibana.mwt2.org:5601/s/networking/goto/de4cb9b11785766c425d22494aca4443
https://atlas-kibana.mwt2.org:5601/s/networking/goto/57c537c7a824327dee1f2764c9085651
https://atlas-kibana.mwt2.org:5601/s/networking/goto/bf0c2b7bedfd704dda6080257f20e309
https://atlas-kibana.mwt2.org:5601/s/networking/goto/1aa2d16e9d7c54eef1d873e48b88ea30
https://atlas-kibana.mwt2.org:5601/s/networking/goto/9911c54099b2be47ff9700772c3778b7
https://toolkitinfo.opensciencegrid.org

Access and Visualization

In the next few slides we show some examples of how the data is accessed and visualized.

For exploring the data, perhaps the easiest means is by using our Kibana interface:
https://atlas-kibana.mwt2.org/s/networking/goto/3c4e90deab15fd901289035a9227de62?aut

h provider hint=anonymous

& elastic
. Discover v

Options New Save Open Share Inspect

Show dates

®  +Addfilter

ps_packetloss v/ L 3,579,157 hits Oct 14, 2021 @ 03:21:04.249 - Oct 14, 2021 @ 18:21:04.249 Auto

QU Search field names

Filter by type 0
v Available fields

Popular
t dest_host

@ ipvé timestamp per 10 minutes

# packet_loss
c 621 2.009 : 2001: 01-1.farm.p le true elcg2 dest_VO: ATLAS ipv6: true MA: 2607:388:181c:1800::441
: ATLAS src-

68680c3 _index: ps_packetloss-0880146 _type: _doc

HEPiX Fall 2021 9



https://atlas-kibana.mwt2.org/s/networking/goto/3c4e90deab15fd901289035a9227de62?auth_provider_hint=anonymous1
https://atlas-kibana.mwt2.org/s/networking/goto/3c4e90deab15fd901289035a9227de62?auth_provider_hint=anonymous1

Example Kibana Dashboard for Traceroute Data

‘“&‘i‘ For specific data we have various Kibana dashboards. Below is one for traceroute data we

8 process through our infrastructure. Similar dashboards exist for packet-loss, throughput,
.l |atency and even one on our perfSONAR infrastructure.

Overview of Traceroute Dashboard

Shown on this page are various traceroute measurement visualizations of our perfSONAR metrics gathered from OSG, WLCG and collaborating perfSONAR instances. We provide some metrics and time-based plots to provide an overview of

fg the traceroute information we collect
The left side plots are typically the source based view while the right side plots are typically the destination.

NOTE: You can filter on specific items on any visualization and the result will be applied to all other visualizations. Try it by clicking on a visualization item or by clicking on an item in a Legend and selecting the magnifying glass with the '+'in it.
There are also controls above (dropdown) to select specific source or destination hosts for this dashboard.

Traceroute Measurements (0 Src-Dest Pairs Running Traceroute Src-Dest Pairs with Good Traceroute © Src-Dest Pairs with Good IPv6 Traceroute

11,005,796 15,935 9,604 5,407

Traceroute Measurements Src:Dest Pairs Running Traceroutes Src:Dest Pairs with Good Traceroutes Src:Dest Pairs with Good IPv6 Traceroutes

Traceroute Max RTT by N-Hops Histogram © Traceroute Number of Hops Histogram (D Traceroute Stats vs Time ©

030 @1 1 @10 @9 @8 @7 @5 @5 04 03 @2 @1 0 018 @17 @1 @ Traceroutes 0000
[ B 4 @13 ® 19 2 @21 @26 @2 @2 @ W 3 ¢ )

B Squrce-Destination Pairs B Unique Paths Measured Traceroute Measurements

Traceroutes

Count:

||||‘I||‘||||‘||I|. R =

Maximum RTT (ms) Number of Hops in Traceroute 00:0¢ 12:00 00:00 12:00 00:00 2:0( 00:0C 12:00

HEPiX Fall 2021 10
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https://atlas-kibana.mwt2.org:5601/s/networking/goto/943a28d7bee29a82c615c9f058da7f94?auth_provider_hint=anonymous1
https://atlas-kibana.mwt2.org:5601/s/networking/goto/ffae72a74b4fef9b25a76b85ccd27271?auth_provider_hint=anonymous1
https://atlas-kibana.mwt2.org:5601/s/networking/goto/044544c82990c6701d50ca94c18b4a3e?auth_provider_hint=anonymous1
https://atlas-kibana.mwt2.org:5601/s/networking/goto/292fd372f01465be17f879b427a59ceb?auth_provider_hint=anonymous1
https://atlas-kibana.mwt2.org:5601/s/networking/goto/11bfc2c1caa623d3dced0df8c99ecc90?auth_provider_hint=anonymous1

Example perfSONAR Infrastructure Dashboard

+ W I—C: (3 @ Open Science Grid @
Worldwide LHC Computing Grid -

240 Active perfSONAR instances - 207 production endpoints - T1/T2 coverage
- Continuously testing over 5000 links - testing coordinated and managed from central place
- Dedicated latency and bandwidth nodes at each site - Open platform (testing and data)

perfSONAR Toolkit NIC Speed Histogram (D PerfSONAR Toolkit Host Memory Histogram
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perfSONAR distributions pS NIC MTU

PSNIC Speed vs Time® & Oct 1, 2019 @ 00:00:00.000 to now

2 'J)‘
" “ o balkal 8 lald1a)
2 @© § & & - &

of Unique Hosts

Count

Monthly Unique Hos

Our global toolkit
deployment has a range of
systems in terms of age and
capability.

Dashboard in ELK

Sites should remember to
not only upgrade perfSONAR
software but also the
underlying hardware, as
nodes become too old or are
unable to test at the site
storage speed.

HEPiX Fall 2021 11



https://atlas-kibana.mwt2.org:5601/s/networking/goto/9911c54099b2be47ff9700772c3778b7

Throughput and Retransmits (CERN-PROD - BNL-ATLAS) Throughput and Retransmits (CERN-PROD - FZK-LCG2) ~ Throughput and Retransmits (CERN-PROD - USCMS-FNAL-WC1)
3.0 Gbps 10 Gbps 1.5Gbps

2.0Gbps ~—— s e S e J 8 Gbps 1.0 Gbps

1.0 Gbps
5 Gbps 500 Mbps

0bps

3 Gbps 0bps

Throughput

sywsuenay
Throughput
sywsuenay
Throughput
sywsuenay

-1.0 Gbps Y \
2.0 Gbps 0 0bps Y -500 Mbps

-3.0 Gbps -10000 -2 Gbps -1.0 Gbps
9/28 9/29 9/30 10/1 10/2 10/3 10/4 9/28 9/29 9/30 10/1 10/2 10/3 10/4 9/28 9/29 9/30 1071 10/2 10/3 10/4

== throughput Max: 2.064 Gbps Avg: 1.935 Gbps rev-throughput Max: 2.271 Gbps Avg: 964 Mbps == throughput Max: 5.977 Gbps Avg: 3.726 Gbps rev-throughput Max: 591 Mbps Avg: 421 Mbps == throughput Max: 1.181 Gbps Avg: 324 Mbps rev-throughput Max: 938 Mbps Avg: 647 Mbps
rev-retransmits Max: 6549 Avg: 2066 retransmits Max: 41094 Avg: 2464 rev-retransmits Max: 1085 Avg: 96 retransmits Max: 1468 Avg: 244 rev-retransmits Max: 46610 Avg: 13922 retransmits Max: 47669 Avg: 15202

Round-trip Time and Hops (CERN-PROD - BNL-ATLAS) Round-trip Time and Hops (CERN-PROD - FZK-LCG2) Round-trip Time and Hops (CERN-PROD - USCMS-FNAL-WC1)
10.0
Il et e N I —a 4 |5

7.5

Oms —
5.0

g sooms i | 25 oms

I
: 0 -50 ms

-5
2.5 -100 ms

-10 -50 ms -5.0 -150 ms
9/28 9/29 9/30 10/1 10/2 10/3 10/4 9/28 9/29 9/30 10/1 10/2 10/3 10/4 9/28 9/29 9/30 10/1 10/2 10/4

== rtt Max: 94 ms Avg: 86 ms rev-tt Max: 1.357 s Avg: 90 ms hops Max: 6 Avg: 6 == rtt Max: 103 ms Avg: 39 ms rev-rtt Max: 37 ms Avg: 17 ms hops Max:6 Avg: 6 == rtt Max: 139 ms Avg: 112 ms rev-rtt Max: 120 ms Avg: 112ms hops Max: 6 Avg: 6
rev-hops Max: 6 Avg: 4 rev-hops Max:3 Avg: 3 rev-hops Max: 6 Avg: 6

CERN hosts Grafana dashboards for our network metrics
Now includes all WLCG sites that run perfSONAR
o Additional work needed to better filter production nodes
Added additional row that tracks RTT and number of hops as reported by
traceroute/tracepath

We have some work to reorganize a few of the dashboards showing summaries
HEPiX Fall 2021
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https://monit-grafana-open.cern.ch/d/000000523/home?orgId=16

W I—C: (3 @ Open Science Grid
Worldwide LHC Computing Grid

WLCG data

group by Vo v

te

& Data Challenges / FTS Status Board ¥ < < @ 2021-10-04 04:00:00 to 2021-10-08 12:00:00 v > Q@ & ~ =}
bin 1h v vo atlas v activity All v protocol All v staging All v fts server All v src country All v dest country All v src tier All v dest tier All v
All v destsite | All v srcexp site | All v destexpsite | All v srerse | All v dstrse | All v filter.agg  + filter_raw =+ filter wleg  +

challenge was Oct
04-08

Goal was 240 Gbps -

from TO to T1’s and
fromT1’sto T2’s
involving primarily
ATLAS and CMS

The network was
NOT the bottleneck
in general!

Still doing the

analysis/post-mortem

Gb/s

Transfers Throughput for T1s

400
0b,
-400 Gb/s
10/04 08:00 0/04 16:00 10/05 00:00 10/05 08:00 10/05 16:00 10/06 00:00 10/06 08:00 10/06 16:00 10/07 00:00 10/07 08:00 0/07 16:00 0/08 00:00 10/08 08:00
avg v
outgoing (src:T1) (right-y 4796b/s  292Gb/s 234 Gb

incor

ming (dest:T1)

HEPiX Fall 2021 13



v’

" ESnet Monitoring for WLCG Data Challenge

o ’ 88 LHC Data Challenge / LHC Data Challenge Overview <3 © Lastéhours v Q & v B

LHC Data Challenge Overview

Menu: Overview | Interfaces | Sites | Transatlantic | LHCOPN

This dashboard shows an overview of statistics relevant to the LHC data challenge. It containes a combination of SNMP and flow statistics from ESnet's Stardust measurement system. Use the navigation menu above this text or
links in the data below to move to other dashboards that provide different views of the data.

o v SNMP Statistics
=
(0}
o : ’
o Top 10 Interfaces by Incoming Rate (SNMP) Top 10 Interfaces by Outgoing Rate (SNMP)
(7]
‘c
@ 350 Gb/s 350 Gb/s
c
)
Q
o 300 Gb/s | 300 Gb/s
@ 250 Gb/s a I 250 Gb/s
LM ﬂ 200 Gb/s
200 Gb/s ? 4. gi
- Ly
=
15} | K 150 Gb/s
=] 150 Gb/s W
=4 ) 100 Gb/s |
E 100 Gb/s
S { l i “ "
O | 50 Gb/s
L |
= 50 Gb/s
43
-] | 0b/s
H 0b/s 07:00 07:30 08:00 08:30 09:00 09:30 10:00 10:30 11:00 11:30 12:00 12:30
% 0 0 08:3 09:00 0 10:00 10:30 11:00 11:30 12:00 12:30 == wash-cr5::to_lhcone_internet2 cern-513-cr5::to_lhcone_geant == kans-cr5:to_lhcone_unl
(=}
= == star-cr55:to_fnal-site-lhcone newy32aoa-cré:mit_se-115 cern-513-cr5::to_lhcone_geant amst-cr5:to_lhcone_geant == star-cr55:to_lhcone_in-gpop-b == chic-cr55:ito_lhcone_uchicago-b_v4
== chic-cr55:to_lhcone_uchicago-b_v4 == kans-cr5:to_lhcone_unl == bnl515-cr6::bnl_se-105 == bnl515b-cr6:bnl_se-101 == atla-cr5:to_lhcone_flr-a == star-cr55:to_lhcone_aglt2-a
. == star-cr55:to_lhcone_aglt2-a == bnl515b-cr6::bnl_se-101 == chic-cr55::aglt2_se-591 pnwg-cr5::to_lhcone_canet chic-cr55::to_lhcone_uwmadison-b
Top Interfaces by Incoming Volume (SNMP) Top Interfaces by Outgoing Volume (SNMP)
HEPiX Fall 2021 14


https://public.stardust.es.net/d/IkFCB5Hnk/lhc-data-challenge-overview?orgId=1

New Applications and Analytics



.~ Motivation and History

@ Open Science

wWLCG
Worldwide LHC Computing Grid

i

As we have constructed our network monitoring infrastructure we have gotten
significant feedback from our users.

One of the most frequent requests is a mechanism to alert users when network
issues involving their infrastructure happen.

e This is more challenging than you might think

e \We want to alert users to issues they can address

e Need to ensure it is really a network problem and have it localized

One of the most important components delivered by SAND is a new Alerting
and Alarming Service which tries to address this need.

HEPiX Fall 2021 16




v g

- New Services

XA

“& With the AAAS service at hitps://aaas.atlas-ml.org/ we have a working

| prototype for network-related alerting

. S Users login with their institutional credentials and can choose which
types of events to subscribe to and with what filter and how often to be
notified.

e While we still have a significant amount of work to do to tune sensitivity vs
noise and add new types of alarms, we feel it has reached the “beta” stage
(feedback would be welcomel).

We also have a new dashboard application called pS-Dash that includes data
analysis and ranking and serves as the “alert” development platform for AAAS

&

Grid

@ Open Science

wWLCG
Worldwide LHC Computing Grid

These applications were developed in collaboration with students who have
been working on this from SAND and IRIS-HEP/OSG-LHC

o

HEPiX Fall 2021 17



https://aaas.atlas-ml.org/

The perfSONAR Toolkit Information Page

IRIS-HEP Fellow Working on OSG e
Network Data and user interfaces
Fellowship dates: May-August 2020

Home Institution: University of i

"N Michigan, Ann Arbor I B o

[. J The perfSONAR Toolkit Information Page Sﬂ.’\\‘s to
A8 el e
&?&?31;3.‘;?:;?;i‘.“.‘lf'f.‘.i:l’?;‘TS;Z_.‘ILT’.Z“&.,
Improving the User Interface to OSG-LHC Network Metrics Ot A R
Dashboards

The OSG-LHC Network Monitoring collects and manages many
different types of metrics related to network performance. My work Alarms RO 3
has created a system of user interfaces that are organized by data ATLAS Alarm And Alert

type, and filterable by the parameters of interest. Additionally, my work Components
on the 0SG Toolkit Information Page e
(http://toolkitinfo.opensciencegrid.org) has allowed users to easily
maneuver these interfaces dynamically with queried toolkit hosts,
organization by name or distance, and dynamical linking to user

interfaces. Furthermore, | also am working on the user interface for a \
new application that will provide customizable contacting for Alarms 0
and Alerts (AAAS) within the OSG-LHC Network. | work with many

different people and users to ensure that my work will be the most
optimized for the largest amount of possible use-cases.

HEPiX Fall 2021 18


http://toolkitinfo.opensciencegrid.org

’ Petya Vasileva and pS-Dash

| am a PhD student @ University of | have created a Plotly Dash
Plovdiv, Bulgaria (https://ps-dash.uc.ssl-hep.org/)

Currently, my project is focused on @Pplication which
implementing a method to find - Ranks Sites based on their measures

problems on the network by using -> Blacklists nodes and highlights the

the data from perfSONAR most problematic ones .
=> Provides plots for various selections

-> Prototypes alerting functions for AAAS

@S dosln SITES NODES PAIRS PS dasln SITES NODES PAIRS
Index Sourcy
Sites' ranking based on their measures pLOT
The darker the color, the worse their performance. Smaller points indicate missing set of measures. Click on a site in the map to see an overview over the past days

Issueforthistype of meastre

One-way delay: None found

7Adelay (ms)avg

Packet loss: None found
0%lost (packets) avg

HEPiX Fall 2021 19



https://ps-dash.uc.ssl-hep.org/
https://ps-dash.uc.ssl-hep.org/

ATLAS Alarms & Alerts Service

Alarmsg https://aaas.atlas-ml.org/

Alerts

Alarms . .
5 aveitcs Purpose: provides user-subscribable

5 Networking alerting for specific types of network

w Perfsonar

T r—— issues found by analyzing perfSONAR data

bad owd measurements

o Currently available:
= e Main packet loss issues
¥ high packet loss on multiple links o Maln throughput ISSUGS

W' large clock correction
¥ Throughput measures failure from/to multiple Future plans.

% Throughput measures failure

% Bandwidth decreased

% Bandwidth decreased from/to multiple sites L Add traCerOUte a|armSI
i o Destination never reached
% Bandwidth increased from/to multiple sites
Vil Placement o Path changes too often
SLATE o Node causes issues with
WFMS

multiple sites
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https://aaas.atlas-ml.org/
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packets

perfSONAR Toolkit Information

Kibana: Packet Loss in OSG/WLCG

Sites' ranking based on their measures

The darker the color, the worse their performance. Smaller points indicate missing set of measures.

IPv4
1

RRC-KI

Throughput hosts

IPv6
0

1Pv4
1

IPv6
0

Kibana: Packet Loss Tracking

PACKETLOSS (packets)

THROUGHPUT (MBps)

TODAY IN TODAY OUT TODAY IN TODAY OUT [ ] ® . °
(L
002 o 3577 10975 o¥s
Change over the past 3 days (%) Change over the past 3 days (%) L} L 3 ()
05/10  06/10  07/10 05/10  06/10 07110 Y
4073 +9.46  +12.13 -006 -015 -091
OUT +037 -091  +0.31 OUT +012  -0.38  -051
OWD (ms) RETRANSMITS (packets)
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MEPHi Tracer: Traceroute explorer

htps:/os-dash ue ssthep org

Click on a site in the map to see an overview over the past days
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Purpose: provides a user dashboard
to explore analyzed and summarized
perfSONAR data.

Currently:
e Allows users to monitor their sites
e Provides tools for detecting basic
problems

Future plans:
e Addtoday's Alarms
e Add traceroute data & plots
e Refineranks
e Deduce causes for found issues
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Next Steps



Worldwide LHC Computing Grid

Edoardo Martelli asked for updates to CRIC to register networking

information. Plan is for this to become the source of LHCONE/LHCOPN

details for networking. Extensions are planned to track perfSONAR as

well.
': ® Expot &  @Fitter | & Reload

See dev example https://atlas-cric-dev.cern. ch/oore/netsﬂe/hst/

Site

AGLT2
AGLT2
AGLT2
AGLT2
AGLT2
AGLT2
MWT2

MWT2
MWT2

Site

Showing 1 to 9 of 9 entries

w Columns (€40

|% primary NetSite |% spare NetSite

primary NetSite spare NetSite

ASN

229
237
229
237
229
237

10680

160
38

ASN

NetworkRoute list

Subnets

2001:48a8:68f7:4000::/50
192.41.236.0/23
2001:48a8:68f7:8000::/50
192.41.230.0/23
2001:48a8:68f7::/50

149.165.224.0/24, 149.165.225.0/24
149.165.236.64/29

192.170.224.0/19, 2605:9a00:10::/48

72.36.81.64/26, 72.36.96.0/24
2620:0:e01:4800::/56

Subnets

1
1
1
|
1
1
1

LHCONE
limit

A
-1

collaborations

US-ATLAS, WLCG, US-CMS
US-ATLAS, WLCG
US-ATLAS

US-ATLAS

US-ATLAS, WLCG
US-ATLAS, WLCG

US-ATLAS

DUNE
US-ATLAS, DUNE

LHCONE collaborations

limit
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" Network Information in CRIC (2/2)

@ Open Science

wWLCG
Worldwide LHC Computing Grid

o

Having network information in CRIC can help us better organize and identify
our sites and related networks.

CRIC may eventually host our perfSONAR registrations, currently in OSG
topology or GOCDB.

CRIC is also intended to provide a location where site’s can register a
site-specific URL that provides network monitoring, diagrams and details.

It is very important we have a single source of truth for networking details!

Once this is production, we will have a how-to guide about filling in data.
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" Machine Learning and a Network Database

PN
R

; 4@ Given the scope and duration of the SAND project, we were limited in what we could

~ & undertake. There are two specific areas that we feel would be valuable next steps:

o 1. Machine Learning (ML): Identifying network issues in “noisy” data, using packet
loss measurements to understand achievable bandwidth and looking for complex

interactions in network traffic are all areas that might benefit from ML
a. Requirement: cleaned, annotated data to make progress (significant effort)
b. Benefit: Anomaly detection could be a very fruitful area using throughput changes, routing
changes, packet loss and the associated time and space (topology) information.

2. Constructing and maintaining a network “Link” database: The full set of R&E
network paths use by our community is tractable (~50K links). It would be a
powerful resource to have each link recorded with owner of each end, associated
IPs, AS numbers, contact information AND dynamic information about min, max
and average traffic seen on the link.

a. Requirement: Would require continuous real time updates as metrics arrive
b. Benefit: Could quickly identify problematic links and track their history and performance.

+ W I—C: (3 @ Open Science Grid 6
Worldwide LHC Computing Grid :

HEPiX Fall 2021
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(3 @ Open Science Grid y
omputing Grid =

wWwLC
Worldwide LHC Computi

o

More work on network topology - cleaning, analyzing and visualizing.

Add site specific monitoring (from CRIC URLSs)
o Data will need to be “harvested” and integrated into our pipeline

Improving the latency and reliability of our pipeline by transitioning from a
primarily “pull” data model (collectors) to a secure “push” model.
Incorporating flow / packet marking accounting/monitoring (Marian’s talk)
Exploring packet pacing and traffic shaping to better match resources
Broadening the engagement with the Global research community

O  Access to R&E monitoring and integration with our tools and datastores

Others? Please suggest additional ideas :)
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@ Open Science

wWLCG
Worldwide LHC Computing Grid

o

The collaboration of OSG, WLCG and various research projects have
created an extensive, reliable infrastructure to monitor our networks, gather
metrics and provide analytics and visualization.

While making progress in evolving our tools and infrastructure, we need to
continue to monitor and maintain what we have built.

There are a number of challenges remaining, including the difficult
meta-challenge of making effective insights available for everyone to easily use.

Questions or Comments?
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+ W I—C: (3 @ Open Science Grid 6
Worldwide LHC Computing Grid

OSG/WLCG Networking Documentation

o https://openscienceagrid.github.io/networking/

perfSONAR Infrastructure Dashboard
o  https://atlas-kibana.mwt2.0rg:5601/s/networking/goto/9911c54099b2be4 7ff9700772c3778b7
perfSONAR Dashboard and Monitoring

o http://maddash.opensciencearid.ora/maddash-webui
o  https://psetf.opensciencegrid.org/etf/check mk

perfSONAR Central Configuration

o https://psconfig.openscienceaqgrid.ora/
Toolkit information page
o https://toolkitinfo.opensciencearid.org/

Grafana dashboards
o http://monit-grafana-open.cern.ch/

ATLAS Alerting and Alarming Service: https://aaas.atlas-ml.org/

The pS Dash application: https://ps-dash.uc.ssl-hep.org/

ESnet WLCG DC Dashboard:
https://public.stardust.es.net/d/IkFCB5HnNk/Ihc-data-challenge-overview?orgld=1

HEPiX Fall 2021
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Worldwide LHC Computing Grid

LHCONE - LHCONE Bandwidth IPv4 - Throughput

[l Throughput >= 1Gbps

Throughput < 1Gbps Throughput <= 5Gbps Unable to find

/! Found a total of 41 problems involving 29 hosts in the grid

Initiator

Midwest Tier2

Partner

UCsSD CMS T2

NDGF

Test Aust->ASGC
initiated/stored by Aust

Test ASGC->Aust
initiated/stored by Aust

HEPiX Fall 2021

31



' LHCONE 10th Oct 2021

4 (:é LHCONE - LHCONE Bandwidth IPv4 - Throughput

: L‘J .Thmughput >= 1Gbps Throughput < 1Gbps Throughput <= 5Gbps Unable to find test data
.. ! Found a total of 51 problems involving 30 hosts in the grid LOt’S Of mlSS'ng teSt I’eSUHIS |n thIS
a0, mesh, even more than in March!!

We have identified some issues
with the 4.4.1 perfSONAR toolkits

NDGF

m == = and hitting thread limits after some
& ~~SNEEEEEEEEES time operating normally.
. R P The perfSONAR developers have
u £ i INNEEENENEEEEE N been made aware of this and are
0 5 - working to identify and fix the
J E N . . -] =] - prObIem
% University of Nebraska-Lincoln = = : :: —t : - : =: : :
LB | =] . |
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