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Importance of Measuring Our Networks
●

End-to-end network issues are diﬃcult to spot and localize
○
○
○

●
●

Network problems can severely impact experiments workﬂows and
have taken weeks, months and even years to get addressed!
perfSONAR provides a number of standard metrics we can use
○
○

●

Network problems are multi-domain, complicating the process
Performance issues involving the network are complicated by the number of components
involved end-to-end
Standardizing on speciﬁc tools and methods focuses resources more eﬀectively and
provides better self-support.

Latency, Bandwidth and Traceroute
These measurements are critical for network visibility

Without measuring our complex, global networks we wouldn’t be able
to reliably use those network to do science
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OSG/WLCG Networking Activities
●

OSG is in its 8th year of supporting WLCG networking focused on:
○
○
○

●

Assisting its users and aﬃliates in identifying and ﬁxing network bottlenecks
Developing and operating a comprehensive Network Monitoring Platform
Improving our ability to manage and use network topology and network metrics for
analytics

WLCG Network Throughput Working Group was established to ensure
sites and experiments can better understand and ﬁx networking issues:
○

○

Oversees the WLCG perfSONAR infrastructure
■ Core infrastructure for taking network measurements and performing low-level
debugging activities
Coordinates WLCG network performance incidents - runs a dedicated support unit
which involves sites, network experts, R&Es and perfSONAR developers
■ Many issues are potentially resolvable within the working group
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Networking Projects
There are now 4
coupled projects
around the core OSG
Network Area
1.

SAND (NSF)
project for analytics

2.

HEPiX NFV WG

3.

perfSONAR
project

4.

WLCG Throughput
WG
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perfSONAR deployment
261 Active perfSONAR instances
- 207 production endpoints
- 173 running 4.2; 138 on 4.2.1 (latest)
- 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 - tests can be scheduled by
anyone who participates in our network and
runs perfSONAR
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Platform Overview
●

Collects, stores, conﬁgures and transports all network metrics
○

●

Distributed deployment - operated in collaboration

All perfSONAR metrics are available via API, live stream or directly on the
analytical platforms
○

Complementary network metrics such as ESNet, LHCOPN traﬃc also via same channels
Collector
(NEW)

Experiments

Store (long-term)

pS Conﬁguration

pS Monitoring

Store (short-term)

MONIT-GRAFANA

Tape

pS Dashboard
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Platform Use
●

WLCG and OSG operations
○
○
○

●

Analytical studies and diagnostics
○
○
○

●

perfSONAR part of the standard benchmarking tools, developed as part of EU OCRE

Collaboration with GridPP and CCSTAR communities
○

●
●

Providing derived metrics that will make it easier to diagnose issues
Alerting and notiﬁcations
Advanced visualisation of network paths

Cloud testing - HNSciCloud - testing commercial cloud providers
○

●

Baseline testing and interactive debugging for incidents reported via support unit
Regular reports at the WLCG operations coordination and WLCG weekly operations
Providing Grafana dashboards that help visualise the metrics

Common platform for conﬁguration, collection and storage of network measurements

HEPiX IPv6 WG - now testing bandwidth and paths over IPv6
Collaboration with other science domains deploying perfSONAR
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The NSF SAND
This is

a NSF funded project (award #
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SAND Project Vision

E-F 1%

D-C 2%

A-B 3%
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Students Working with SAND
During the spring of 2019 we engaged a group of students to work on analysis and
visualization of our network metrics
● At Chicago we have Sushant Bansal (Master’s student in UC Computer Science)
focusing on machine learning
● At Michigan we have Manjari Trivedi (Undergraduate) and Yuan Li (recent Master’s
graduate UM School of Information) focusing on path analysis
● In Bulgaria we have Petya Vasileva (PhD student) working on R&E network
analytics
The students have worked independently
over the summer learning about the data we
have and the analytics platform itself
For this Fall, the goal is to clean up and
annotate the path information, ﬁltering out
bad or incomplete traceroute measurements
and then work on analyzing, organizing and
displaying path information with
corresponding network metrics like
packet-loss, throughput or delay

Prototype path display using network metrics from ES
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Evolution
●
●
●
●

Providing new features that will make it easier to integrate with other
communities
EU projects ARCHIVER and ESCAPE plan to use our infrastructure
ALICE, StashCache and CC* communities will continue to evolve
100G and experimental testing - planning 100G testbed and evaluations
○

●

If interested please join perfsonar-100g mailing list (subscription link is in the references)

Working closely with the SAND (https://sand-ci.org/ ) project on analytics
○
○
○

SAND plans to continue hardening the data pipeline while also continuing to work on
extracting value from the various network metrics being gathered
The students associated with the project are working on cleaning, annotating and using
the data to provide useful tools to better understand our networks and localize problems.
The SAND project goals in its ﬁnal year are to provide near real-time network problem
identiﬁcation, path correlation and problem localization through the use of analytics and
visualization and this is well-aligned with OSG and WLCG needs.
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Summary
●
●
●
●
●
●

OSG in collaboration with WLCG are operating a comprehensive network
monitoring platform
Platform has been used in a wide range of activities from core OSG/WLCG
operations to Cloud testing and IPv6 deployment
Providing feedback to LHCOPN/LHCONE, HEPiX, WLCG and OSG
communities
Next version of perfSONAR will enable additional functionality as well as
improve overall stability and performance
IRIS-HEP and SAND will contribute to the operations and R&D in the
network area
Further analytical studies are planned to better understand our use of
networks and how it could be improved
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Network Operations
●

○
○

Please include as many details as possible (include any existing tickets with R&Es)
For list of existing and recently resolved issues see this link

LHCONE operations - support for establishing and operating LHCONE
infrastructure - regular meetings and support mailing list

●

LHCOPN/LHCONE community - organised bi-annually - good place to
meet R&Es and discuss architecture and plans
○

Architecture,
Infrastructure

●

Operations

●

Sites experiencing network issues should ﬁrst contact their local network
team or directly their regional and backbone (R&E) providers
A group focusing on helping sites and experiments with network
performance using perfSONAR - WLCG Network Throughput

Next one is at CERN (https://indico.cern.ch/event/828520/)
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