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Abstract—Currently, there are many Research Computing
(RC) communities that support RC professionals by providing
opportunities for connecting and collaborating with peers, shar-
ing information, and developing professional skills. However, the
RC landscape is vast, and a newcomer to the RC profession can
easily become lost trying to understand where s/he best fits. The
Community of Communities (CoCo)1 is a working group whose
purpose is to act as a bridge connecting these RC communities,
and to provide RC professionals with a map for navigating the
RC landscape. CoCo includes representatives from across the RC
landscape, including individuals that participate in the Science
Gateways Community Institute (SGCI), the National Science
Foundation (NSF) Center of Excellence for Science Gateways
(SGX3), the NSF Advanced Cyberinfrastructure Coordination
Ecosystem: Services and Support (ACCESS) program, the US
Research Software Engineer Association (US-RSE), Campus
Research Computing Consortium (CaRCC), Virtual Residency,
Campus Champions, The Carpentries, the Workflows Com-
munity Initiative and more. This paper introduces CoCo and
provides a brief overview of its history, goals, and activities,
and extends an invitation to other RC communities and RC
professionals to participate in CoCo and take advantage of CoCo
services.

Index Terms—communities, RC professionals, working group,

1CoCo Community of Communities website -
https://coco.cyberinfrastructure.org/

education, training, collaboration

I. INTRODUCTION

Novel hardware, software and advanced cyberinfrastructure
is enabling researchers to answer questions that could not even
have been asked 20 years ago, without the methods, data, and
computational resources available today in Research Comput-
ing (RC). RC professionals and their knowledge are crucial
for accelerating research that relies on such computational
methods - from complex research infrastructures to science
gateways to lab instruments. The Campus Champions [1],
for example, were founded in 2008 with the goal to provide
support for researchers using Teragrid2 high performance
computing (HPC) resources. Teragrid evolved into XSEDE3

which in turn evolved into ACCESS4 and the Campus Cham-
pion community of experts has grown to over 800 members,
with collective expertise extending far beyond HPC. The US
Research Software Engineers Association (US-RSE) [2] has
grown from 20 members in 2018 to over 1800 in 2023.

2https://www.teragrid.org/
3https://www.xsede.org/
4https://www.access-ci.org/



While the need for RC professionals is becoming increasingly
important, appreciation of these professionals is not growing
commensurately, and the RC landscape often lacks incentives
and valuable career paths for RC professionals.

This gap has been recognized, and many organizations and
initiatives have started to form and be funded in support of RC
professionals. As mentioned above, the Campus Champions
and US-RSE are part of this ecosystem. Another early RC
project, the Advanced Cyberinfrastructure - Research and
Educational Facilitation (ACI-REF)5 project was funded in
2014 with the goal of analyzing the gaps in the RC ecosys-
tem and the steps needed to improve the situation for RC
professionals. In 2015, the Virtual Residency Program [3]
started to offer a week-long training for RC professionals with
topics ranging from communication between researchers and
RC professionals to an overview of the RC ecosystem. The
Science Gateways Community Institute (SGCI) [4] was funded
in 2016 and its services have been extended and partially taken
over by the NSF Center of Excellence for Science Gateways
(SGX3) since 2022. Services include a week-long Focus
Week that provide training on sustainability of projects [5],
workforce development with hackathons, internships and a
coding institute for science gateway creators.

The community of RC professionals continues to grow
steadily, as does the companion community of supporters
and allies. With this growth, the ecosystem is becoming
increasingly complex and difficult to understand and navigate.
Thus, there is a demand for initiatives to maximize the
positive impact on the community and to avoid redundant
efforts. While each project has its own focus and strengths,
collaborations can lead to synergistic effects and activities that
can complement one another.

To address this need, the Community of Communities
(CoCo) working group6 was formed as an outcome of the 2020
NSF Cyberinfrastructure Workforce Development Workshop7.
We will present CoCo’s goals and sample member communi-
ties in the next two sections and we will conclude with next
steps planned for the near future.

II. HOW COCO WORKS

CoCo’s goal is to better understand the array of RC
communities available to RC professionals, and to provide
a map of these organizations to help newcomers to better
acclimate to what is a very rich and vast landscape. The
CoCo website6 serves as this map, and any RC community
is welcome and encouraged to create a listing on the site. A
community’s listing may contain their website URL, a brief
description of the group, the community’s logo, and a means
to contact community representatives. This information is not
automatically harvested from the community’s website, but
instead is owned and managed by the community itself, thus
giving each community complete control over the message it
chooses to send to the broader community.

5https://aci-ref.github.io/
6https://coco.cyberinfrastructure.org/
7https://www.rcac.purdue.edu/ciworkforce2020/

The backbone of the CoCo website is the Con-
nect.Cyberinfrastructure.org (ConnectCI) community manage-
ment platform8. Communities utilize the ConnectCI Tag Tax-
onomy to classify and describe their organization to CoCo
website visitors [6]. This enables site visitors to understand the
specializations of each community and what is unique about
each community, which in turn helps visitors to better assess
where they fit and how they can contribute.

The CoCo team also curates a list of training opportuni-
ties and community events that RC professionals may wish
to participate in. The CoCo website will soon include this
event information thereby providing a central location for
these opportunities that spans multiple community websites.
Currently, this information is collected by ACCESS Support
and the Campus Champions, which also utilize the ConnectCI
platform, and can be found on respective events pages of these
websites.

By listing RC communities and aggregated community
events, the CoCo website acts as a central hub for community-
wide information, serving as a welcome mat at the door to the
RC landscape. The goal is not to duplicate the efforts of other
groups but instead to direct individuals to the communities and
events that best match their interests.

Currently, the CoCo team meets biweekly and business
includes discussion of outreach activities designed to engage
other communities; how best to promote member RC com-
munities and connect professionals to them; and plans for
broadening CoCo services and resources. Representatives from
all member communities are welcome to participate.

III. THE DIFFERENT FACES OF COCO

As stated previously, the CoCo team includes represen-
tatives from a growing list of RC communities. Each rep-
resentative brings their community’s voice to the table and
advocates for their community’s needs which then determines
the initiatives CoCo pursues. Key contributors currently in-
clude ACCESS9, Ask.CI10, Campus Champions, Campus Re-
search Computing Consortium (CaRCC)11, the Carpentries12,
CyberAmbassadors13, the Ecosystem for Research Network-
ing (ERN) [7], [8], Massachusetts Green High Performance
Computing Center (MGHPCC)14,SGX3/SGCI15, US-RSE16,
Virtual Residency17, Workflows Community Initiative18. A
sampling of these communities appears below.

A. ACCESS
The NSF-funded Advanced Cyberinfrastructure Coordina-

tion Ecosystem of Services and Support (ACCESS) program

8https://connect.cyberinfrastructure.org/
9https://access-ci.org/
10https://ask.cyberinfrastructure.org/
11https://carcc.org/
12https://carpentries.org/
13https://sites.google.com/msu.edu/cyberambassadors/?pli=1
14https://www.mghpcc.org/
15https://sciencegateways.org/
16https://us-rse.org/
17http://www.oscer.ou.edu/virtualresidency.php
18https://workflows.community/



encompasses a large and broadly-defined research computing
community. The community is supported by the ACCESS
Support [9] group which functions as the researcher-facing
arm of ACCESS. ACCESS Support (1) leverages modern
information delivery systems to simplify user interfaces; (2)
leverages experts from the community to develop training
materials that can dramatically reduce the researcher learning
curve; and (3) employs a matchmaking service that strives
to maintain a database of specialist consultants, mentors and
student-facilitators that can be matched with projects to pro-
vide the domain-specific expertise needed to effectively use
ACCESS resources.

B. Ask.CI

Ask.CI [10] seeks to streamline knowledge sharing and
encourage self-service learning through centralized aggrega-
tion of experience, lessons learned and best practices, by en-
couraging respectful discussion on research computing topics.
Through frequent updates to relevant topics, the goals for this
site are to have answers to most “of the moment” research
computing questions asked by the community and that these
answers will show first in search engine results.

C. Campus Champions

The Campus Champions are a group of 800+ RC profes-
sionals at 300+ US colleges, universities, and other research-
focused institutions, whose role is to help researchers at their
institutions to use research computing, especially (but not
exclusively) large scale and high-end computing. Champions
peer-mentor each other by exchanging ideas and helping each
other solve problems.

D. Campus Research Computing Consortium

The Campus Research Computing Consortium is an or-
ganization of dedicated professionals developing, advocating
for, and advancing campus research computing and data* and
associated professions. Current focus areas include building
community among research computing and data profession-
als, connecting the broader research computing and data
ecosystem, professionalization and workforce development,
and defining stakeholders and shared value propositions for
the community at a time of accelerating change.

E. The Carpentries

The Carpentries is an international community that builds
capacity for training in foundational computational and data
science skills. Instructors, certified through the organization,
create welcoming learning environments and deliver training
on a range of topics across multiple domains.

F. CyberAmbassadors

The National Science Foundation (NSF)-funded CyberAm-
bassadors program is focussed on building the professional
skills necessary for success in interdisciplinary research teams.
The CyberAmbassadors curriculum offers more than 20 hours
of training in communications, teamwork, and leadership
skills, with a focus on training STEM (science, technology,

engineering, math) students and professionals. Participants
who complete the full training program are recognized as Cer-
tified CyberAmbassadors, prepared to mentor and educate their
peers and colleagues, and help build collaborative teams to
promote the adoption of advanced infrastructure for scientific
research.

G. Ecosystem for Research Networks (ERN)

The Ecosystem for Research Networking (ERN19 is a con-
sortium of universities and regional network providers with a
vision to simplify, support, catalyze, and foster multi-campus
collaborations and partnerships between academic institutions
that advance the frontiers of research, pedagogy, and in-
novation. The ERN strives to provide standards, blueprints,
policies, and training associated with the design and im-
plementation of a democratized cyberinfrastructure within a
distributed federated environment. Working groups engage
with the research community through various outreach activ-
ities, and share pilot project developments through a Github
repository.

H. Massachusetts Green High Performance Computing Cen-
ter (MGHPCC)

An intercollegiate high-performance computing facility, the
MGHPCC20 is a joint venture of Boston University, Har-
vard, MIT, Northeastern, and the University of Massachusetts
system with three principal objectives: fostering collaborative
computationally intensive research, operation of a data center
dedicated to research computing, and positive impact in the
underserved community where the data center is located. The
MGHPCC user community spans more than 20,000 faculty
and students, more than a dozen small and mid-sized institu-
tions, and numerous cross-institutional research collaborations.
The MGHPCC also hosts the ConnectCI community manage-
ment platform and leads the ConnectCI Alliance and Ask.CI.

I. SGX3/SGCI

Launched in 2022, SGX3 is a 5-year NSF Center for
Excellence on Science Gateways. SGCI is the NSF Science
Gateways Community Institute, funded from 2016-2023, that
will continue to offer client-funded services such as UX
evaluation and design engagements to the community. SGX3
services include i) technology design and selection to help re-
searchers building science gateways to do so leveraging exist-
ing technologies where possible; ii) user experience design to
ensure that science gateways offer the lowest possible barrier
to their users; iii) educational services to train science gateway
professionals on sustainability and good practices for software
engineering; iv) workforce development to train faculty about
science gateways and their students to become science gateway
developers; v) outreach activities and a conference series to
catalyze the science gateway community; and vi) forward
looking activities to develop roadmaps that address the next

19Ecosystem for Research Networking - https://www.ernrp.org/
20Massachusetts Green High Performance Computing Center -

http://www.mghpcc.org/



generation science gateway technology advances necessary to
support new areas of science and engineering.

J. US Research Software Engineers (US-RSE)

US-RSE is a community-driven effort focused on the in-
creasingly important role of the Research Software Engineer.
It focuses efforts on four overarching goals: Community,
Advocacy, Resources, and Diversity, Equity, and Inclusion
(DEI). The US-RSE Association is committed to providing
an inclusive environment with equitable treatment for all and
to promoting and encouraging diversity throughout the RSE
community in the US.

K. The Virtual Residency Program (VRP)

The VRP trains pre-service and in-service Research Com-
puting and Data Facilitators, focusing primarily on profes-
sional/interpersonal skills and only secondarily on technical
skills. Founded in 2015, the VRP hosts an annual weeklong
summer workshop as well as several apprenticeships on Grant
Proposal Writing, Paper Writing and Grant Running, because
many RC Facilitators come from non-research-intensive back-
ground, including enterprise IT and RC professionals who
haven’t engaged in the full spectrum of research tasks.

L. Workflows Community Initiative

The Workflows Community Initiative is a collaborative
effort aimed at advancing the state-of-the-art in workflow
systems and related technologies. The initiative brings together
researchers, developers, and practitioners to foster commu-
nication and collaboration on important issues related to
workflow management, including workflow design, execution,
monitoring, optimization, and interoperability. One of the key
activities of the initiative is the Workflows Community Sum-
mits, which are international workshops that provide a forum
for participants to share their experiences, discuss emerging
trends and challenges, and develop new collaborations [11].

IV. OUTLOOK

CoCo continues to identify ways to provide linkages across
RC communities and leverage existing RC community re-
sources. Besides extending the list of communities on the
website, we will share a calendar of events organized by the
different communities. Future plans also include providing
a knowledge base (drawing from ConnectCI) of research
computing resources on the CoCo website. CoCo also intends
to make the job boards from ConnectCI and US-RSE available
on the website. In this way, the CoCo website will provide
a central place for accessing RC ecosystem knowledge. The
different communities vary in their interconnection and CoCo
can contribute to a closer collaboration. Currently, we are
relying on volunteer work and we will aim at applying for
seed funding to support some of the effort of the working
group.
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