






TerraNova, a new open-source software 
from Energy Sciences Network (ESnet), 
addresses a long-standing problem with data 
network mapping: keeping maps accurate 
amidst frequent changes. This adaptable map 
generator can be used for both high-level and 
very detailed network cartography, improving 
situational awareness for engineers and 
network stakeholders by ensuring everyone 
has access to schematics with the appropriate 
level of detail.

A network map panel plugin for Grafana is 
currently available (grafana.com/grafana/
plugins/esnet-networkmap-panel); the full 
TerraNova suite is slated for open-source 
release this year. ESnet has been using the 

plugin to provide the mapping for my.es.net, 
a custom, public visualization of current and 
historical ESnet network traffic. With the full 
suite, network engineers will have access 
to more robust, adaptable tools to provide 
a consistently accurate and up-to-date view 
of their network while also being able to 
visualize the same data in multiple formats 
for different purposes and audiences.

Once embedded, TerraNova maps can be set 
to refresh automatically, which means any 
presentation, website, or customer portal 
can feature an accurate network map created 
that same day. The ease of map production 
reduces the tendency for obsolete versions 
to linger. Other Terranova features include 
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the ability to pull data automatically from 
existing sources such as the bundled Google 
Sheets plugin or a custom Python adapter 
for the organization’s institutional network 
database. Users also can create maintainable 
network traffic maps tailored to specific use 
cases, in combination with the software’s 
map definition outputs (wireframes) and the 
Grafana plugin, for real-time and historical 
operational visualizations. TerraNova also 
has multiple geographical and logical layout 
options, an easy interface for network 
engineers to maintain and update, multiple 
file formats for exported maps including 
SVG, Grafana and embed code, and different 
map views where previous versions can be 
named and automatically saved for historical 
archives.

Internal ESnet testers have found numerous 
use cases for TerraNova. Network engineers 
co-designing research data flows have 
saved time when dialing in schematics. 
The software allows engineers to create a 
rough draft, show it to stakeholders, quickly 
refine it as needed based on feedback, and 
then publish it and/or reuse it in multiple 
places, with consistent representation across 
multiple websites and tools. Other ESnet 
teams are using TerraNova to demonstrate the 
interconnectedness of all the institutions on 
a specific project to see where there might be 
bandwidth contention and then proactively 
address it.
“Visualizing a network has always been 
hard, but doing it well provides a lot of 
benefits, especially in building understanding 
and facilitating conversations across 
communities that are not familiar with 
how a network works,” summarized ESnet 
Executive Director Inder Monga. “We are 
pleased to offer this open-source tool to the 
national R&E networking community. We 
hope our colleagues find that TerraNova 
can serve as a single, trusted map resource 
that can be referenced, maintained, and 
updated automatically; thus helping all of 
our networks serve science as seamlessly as 
possible.”

Esnet is the U.S. Department of Energy (DOE)’s sole high-performance networking user facility, serving as the “data circulatory system” 
for tens of thousands of scientific researchers at all 17 national laboratories, 28 user facilities, and other scientific instruments in the U.S. 
and Europe, and peering with more than 270 research and education (R&E) and commercial networks. Visit www.es.net.

The TerraNova mapping software user interface.

ESnet network engineers produce site service diagrams such as this one to depict how routers managed by different 
organizations exchange information.



Last year’s Quilt Circle introduced the new 
MetrANOVA consortium, which is actively 
building a free, open-source pipeline for 
flow analysis, complete with enterprise-level 
features for the R&E networking community. 

In November 2025, the team deployed 
an early version of MetrANOVA at 
the International Conference for High 
Performance Computing, Networking, 
Storage, and Analysis (SC25), where it 
helped measure and visualize traffic on the 
SCinet network. The software is expected to 
be available in 2026, with details available on 
the MetrANOVA website.

“Being able to test MetrANOVA on the 
world’s fastest and most complex temporary 
network was a unique opportunity to see 
not only how the software held up in a 
demanding environment, but also how 
we could better visualize network data 
from a wide array of network equipment 
manufacturers,” said Doug Southworth, 
SCinet volunteer and Engineering Scientist 
at MetrANOVA member Texas Advanced 
Computing Center (TACC). “One of our 
core goals is for anyone to be able to deploy 
MetrANOVA on any network and gain 
valuable insights. What better place to test 
that than SCinet?” 

The MetrANOVA team is currently focusing 
on three key deliverables:

1.	 A scalable software stack for all sizes 
of network-based systems, leveraging 
existing open-source components. 

2.	 Full-featured measurement stack for 
network metrics, including flow data and 
network device statistics. 

3.	 Proven deployment patterns, including 
techniques for controlled data sharing 
and transparent testing results.

Available on GitHub (github.com/
MetrANOVA), these technical components, 
design patterns, and educational resources 
are designed to drive innovation in network 
observability and connect users to a global 
network of peers.

The working group last year also 
produced the 2025 MetrANOVA Datastore 
Comparison, which details an evaluation of 
various database technologies (datastores) 
– including ClickHouse, Elasticsearch, 
MongoDB, OpenSearch, and TimescaleDB 
– for the project’s long-term storage and 
access of time-series data. They also outlined 
MetrANOVA’s approach to enabling 
flexible, secure, and policy-based sharing of 
operational network data among participants, 
primarily focusing on federated data-sharing 
communities, in a MetrANOVA Data Sharing 
Considerations whitepaper. Both documents 
are available from the website. Indiana 
University and ESnet are both in the process 
of deploying the MetrANOVA stack.

The MetrANOVA team in 2026 is planning 
the beta release of a container-based version 
of the software stack (supporting both Docker 
and Kubernetes), as well as an analysis 
of SNMP (Simple Network Management 
Protocol) vs Streaming Telemetry-based 
measurement on different platforms. They 
are also seeking more participants, both 
as members (organizations) and affiliates 
(individual volunteers). 

“We’re looking for developers, testers, 
power users, and anyone who wants to help 

MetrANOVA Consortium hitting its stride after SC25 success

develop documentation –you name it,” said 
Edward Balas, MetrANOVA Consortium 
Lead and ESnet Measurement and Analysis 
Group Lead. “This is a great opportunity to 
contribute to a global effort and network with 
fellow engineers.”

The MetrANOVA consortium focuses on Advancing Network Observation, Visualization, and Analysis. Energy Sciences Network 
(ESnet), GÉANT, GlobalNOC at Indiana University, Internet2, and the Texas Advanced Computing Center Iaunched MetrANOVA in 2024.
Visit www.metranova.org to learn more and join in the effort.

MetrANOVA members (From Left) Katrina Turner, 
ESnet; Andy Lake, ESnet; and Doug Southworth, Texas 
Advanced Computing Center, show their implementation 
of MetrANOVA’s tools to measure and visualize SCinet 
at SC25 last November in St. Louis.

The same group also shared the latest developments in a MetrANOVA presentation at the 
SCinet booth.
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https://www.metranova.org/


About Us

The Quilt is a national coalition of non-profit U.S. regional research and education networks representing 43 networks across the country. 
Participants in The Quilt provide advanced network services and applications to over 900 universities and thousands of other educational and 
community anchor institutions. Our goal is to promote consistent, reliable, inter-operable and efficient advanced networking services that 
extend to the broadest possible community and to represent common interests in the development and delivery of advanced cyberinfrastructure 
that enables innovation through our education and research mission.

Our Mission

The Quilt: A collaboration of U.S. research and education networks committed to innovation and advancement of these purpose-built networks 
that empower our public service missions.

Our Name

Just like the various fabric patches of a quilt highlight different colors, patterns and textures, each regional network reflects the diversity and the 
unique qualities found in different parts of the country and the different institutions that particular network serves. Yet all regional patches must 
be stitched together seamlessly, coherently and interoperably to serve a larger purpose and community.

Layout and design of the 2026 Quilt Circle is by NGC Communications. Visit www.thinkngc.com and follow @ThinkNGC
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