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ABSTRACT
The Extreme Science and Engineering Discovery Environment
(XSEDE) connects cyberinfrastructure (CI) resources, software, and
services. One of XSEDE’s primary goals in supporting US research
generally is to “advance the ecosystem” - making use of XSEDE’s
leadership position to create software, tools, and services that lead
to an effective and efficient national cyberinfrastructure. Software
enables this endeavor in two very distinct ways: enabling the oper-
ation of XSEDE as a distributed yet integrated cyberinfrastructure
resource; and by providing access to a wide variety of software of
value to end user researchers and students, operators of campus
cyberinfrastructure resources, and to those considering to propose
new cyberinfrastructure resources to the National Science Founda-
tion (NSF). The Community Software Repository (CSR) provides
transparency about how XSEDE operates and provides access to
software of use and value to the US research community generally.
The CSR provides access to use cases that describe needs expressed
by the research community, capability delivery plans that describe
how XSEDE meets those needs, and the actual software that meets
those needs. Software is delivered in a variety of forms and formats.
The CSR also includes mechanisms for interaction between XSEDE
staff, software developers, and the end user community to acceler-
ate meeting of community needs and aid software developers in
finding audiences for their software. XCI’s long term goal is that
the XSEDE Community Software Repository will be widely used
and valuable to the national research community.

CCS CONCEPTS
• Software and its engineering → Software creation and man-
agement;
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1 INTRODUCTION
The Extreme Science and Engineering Discovery Environment
(XSEDE) [9] is currently the largest single cyberinfrastructure grant
award funded by the National Science Foundation. XSEDE, feder-
ated service providers (SPs) [12], and software partners integrate
software tools that enable users to access and use integrated cy-
berinfrastructure resources to accelerate open US research. One
of XSEDE’s primary goals in supporting US research generally is
to “advance the ecosystem” - making use of XSEDE’s leadership
position within the US cyberinfrastructure community to create
software, tools, and services that lead to an effective and efficient
national cyberinfrastructure. One part of XSEDE - the XSEDE Cy-
berinfrastructure Integration (XCI) team - is particularly focused on
creating and disseminating software tools that enable the entire US
cyberinfrastructure community to be as interoperable as possible,
while providing core services needed to make XSEDE and cyberin-
frastructure resources integrated and interoperable. In particular,
the mission of the XCI team is to integrate, adapt, and disseminate
software tools and related services across the national CI commu-
nity, building on and improving upon the efforts of XSEDE to enable
the creation of an integrated national cyberinfrastructure.

The XCI team activities are a response to much more than goals
set by XSEDE, or by the NSF for XSEDE. Our activities respond
to two sets of critical community needs: XSEDE operations trans-
parency, and community needs for better software to operate local
cyberinfrastructure resources.

A first critical need is for the software and services to be well
designed and well documented in a clear, transparent, publicly
accessible fashion. XSEDE represents a major investment in cyber-
infrastructure by the NSF. XSEDE as it currently exists will come to
an end roughly four years after the publication of this paper. It is im-
portant for XSEDE to openly document the software on which this
organization operates, so that those who wish to respond to NSF

https://doi.org/10.1145/3093338.3093373


solicitations for services that come after XSEDE can propose new
services with full knowledge of the internal operations of XSEDE.
And when a successor (or successors) to XSEDE is identified, then
the sustainability and re-usability of the investment in XSEDE will
depend significantly on the documentation and clear organization
of the software that XCI has produced and which serves as the
foundation for the operations of XSEDE.

A second need has to do with the general state of cyberinfras-
tructure software in the US. A 2011 report by a taskforce of the NSF
Advisory Committee on Cyberinfrastructure [cite] issued a number
of findings, including a finding that:

The current state of cyberinfrastructure software and
current levels of expert support for use of cyberinfras-
tructure create barriers in use of the many and var-
ied campus and national cyberinfrastructure facilities.
These barriers prevent the US open science and engineer-
ing research community from using the existing, open
US cyberinfrastructure as effectively and efficiently as
possible.

The report also made the following strategic recommendation:

The NSF should fund activities that support the evo-
lution and maturation of cyberinfrastructure through
careful analyses of needs (in advance of creating new
cyberinfrastructure facilities) and outcomes (during and
after the use of cyberinfrastructure facilities). The NSF
should establish and fund processes for collecting dis-
ciplinary community requirements and planning long-
term cyberinfrastructure software road maps to support
disciplinary community research objectives.

The activities of the XCI team generally, and the CSR specifically,
are one part of XSEDEâĂŹs response to this recommendation.

The most important, and publicly accessible, means by which
XSEDE and the XCI team responds to the community needs for
XSEDE operations transparency and for better cyberinfrastructure
software is via the Community Software Repository (CSR). The
Community Software Repository is a software tool of value to
cyberinfrastructure resources operators - whether or not they are
affiliated in any way with XSEDE; it provides services for end users
of cyberinfrastructure resources; and provides services for software
developers. (In this paper we will not discuss in depth the role of
the Community Software Repository in supporting XSEDE itself).

XCI’s long-term goal is that the XSEDE Community Software
Repository will be widely used and valuable to the national research
community. Our goals in this paper are to ensure that: potential con-
sumers and users of software in the CSR know what is available via
the CSR; that software developers recognize the CSR as a potential
tool for disseminating their software; and that individuals and insti-
tutional groups that may want to seek funding from the National
Science Foundation for large scale Major Research Instrumentation
proposals (greater than $1M total budget) [5] or proposals for a
large-scale HPC acquisitions for cyberinfrastructure resources to
be integrated with XSEDE can discover the software and services
that will enable integration. Of these various constituencies, we
think that the people who will find the most immediate value in
the CSR are end-user researchers and students, administrators of

campus cyberinfrastructure resources, and potential proposers to
the NSF MRI solicitation.

2 XSEDE CYBERINFRASTRUCTURE
INTEROPERABILITY STRATEGY

XSEDE creates very little software of its own. The XCI teamâĂŹs
strategy in particular is to adapt and integrate pre-existing software
to meet the needs of the US research community. We use what
we believe to be current best practices to carry out this mission,
involving:

• Documenting use cases. We use a very simple template to
document the needs of end users, CI resource managers,
and software developers. We developed this simple template
using expertise shared with us by the Systems Engineering
Institute of Carnegie Mellon University [1].

• Documenting software capability gaps. Given use cases, we
find the best software available to meet these use cases and
then document the gaps between the current state of the
software and the functionality that is needed to have such
software used either within XSEDE or as part of the wider
US research cyberinfrastructure community [4]. This is done
using Capability Delivery Plans (CDPs), which are concise
documents that describe what aspects of a Use Case are sup-
ported by a particular infrastructure, which aspects are not
supported, and an infrastructure projectâĂŹs plans to fill
those gaps. Infrastructures have to periodically prioritize
which use case support gaps they are going to work on. The
CSR includes the capability to survey stakeholder communi-
ties for their input on which use cases should be prioritized
to drive engineering effort to address capability gaps.

• Set priorities. To ensure that we focus on the most valuable
use cases within our budget and staff constraints, we work
with key stakeholders to prioritize our activities that deliver
software thru the CSR and that deliver services to XSEDE op-
erators. Stakeholders that provide input include the XSEDE
User Requirements Evaluation and Prioritization (UREP), the
SP Forum, and XSEDE Campus Champions.

• Security and Quality Assurance. We involve stakeholders
and experts to review software designs and security and to
conduct quality assurance testing.

• Share software.Wework to share software, primarily through
the Community Software Repository, so that members of the
US cyberinfrastructure and scientific communities can easily
find and use software that will help them do their research.

• Provide documentation. We work with the community as a
whole, software developers, and other XSEDE staff to provide
software documentation and training and through the course
of the four remaining years of current XSEDE funding, at
least, provide support for software deployment and use.

The CSR enables software sharing and discovery at all life-cycle
stages: software that is operational and ready to use, software that
first needs to be built before being installed, and software under
development or available in beta form. We also strive to enable
distribution of software in multiple forms and formats: in a conven-
tional package, as a build recipe, as a relocatable RPM, in a virtual
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machine (VM) or container, as an operational SaaS, or installed and
ready for use on XSEDE-supported cyberinfrastructure resources.

To help the community adopt the CSR web portal and to evolve it
to address the communityâĂŹs challenges we engage face-to-face
with software developers, integrators, operators, and consumers
through relevant events and meetings, and will provide documen-
tation and training on using the CSR. Our services are constantly
evolving as we attempt to understand how to best encourage adop-
tion [e.g. [3] [10]].

3 CONTENTS OF THE COMMUNITY
SOFTWARE REPOSITORY

There are many software management repositories and tools in
use in the community that satisfy project-specific, institutional,
research collaboration, and other needs. It is not our intent to du-
plicate or replace other existing repositories. The CSR is not a
replacement for these community-specific repositories and tools.
Instead, the CSR offers a public location to share research CI soft-
ware information in a consistent format that enables discovery
across the broadest possible community. The CSR provides the abil-
ity to reference external software repositories and catalogs where
more specialized or community-specific software information is
available. This will enable users who discover software through the
CSR to navigate to the repositories that CSR content came from. All
the software that XSEDE integrates for federated SPs, campuses,
and users is discoverable through the CSR. Our particular foci in
the early implementation of CSR has been the following:

• Software critical to the operation of XSEDE and to the oper-
ators of cyberinfrastructure resources that are interoperable
with and allocated via XSEDE;

• Software for end users
• Software for operators of cyberinfrastructure resources that
are NOT in any way integrated with XSEDE.

Note that we use the term cyberinfrastructure resource in this
document to refer to a wide variety of resources ranging from clus-
ters, supercomputers, storage systems, science gateways, and even
support services. The information in the CSR is of use to such cy-
berinfrastructure operators whether they have a relationship with
XSEDE or not. Operators of such cyberinfrastructure resources that
are integrated with XSEDE are called Service Providers in XSEDE
terminology. (These organizations are members of the XSEDE Fed-
eration [12]; such membership is how these organizations come
into relationship with XSEDE).

Information about the software enabling these capabilities is pro-
vided in the CSR. Using this information, XSEDE service Providers,
campus-based cyberinfrastructure resource providers that may
have no affiliation with XSEDE, and other community members
can learn about these software tools and deploy them on their own
systems. The CSR includes all the software tools that XSEDE has
integrated and made available in packaged formats for community
members.

All well managed software projects propose, prioritize, prepare,
and deliver new software products or enhancements to existing
products. The CSR includes information about XSEDE software
integration activities and how they map to use cases, packaged

Figure 1: A graphical depiction of the categories of software
CSR provides for use by the US research community.

software, and operational software. The CSR contains three types
of software information: global, packaged, and operational:

• Global Software Information is information that does not
change based on packaging format and operational status,
such as name, textual description, global categories/tags, and
vendor information.

• Packaged Software Information is information about soft-
ware that requires action to make it operational. Packages
may be in VM, container, RPM, tar, build recipe, or other for-
mat that can be instantiated. Package information includes
repository pointers; installation, build, and provisioning in-
structions; format; and package support contact information.

• Operational Software Descriptions is information about
âĂĲready-to-useâĂİ operational software available by com-
mand line (on an SP resource[2] or through a network in-
terface (SaaS, portal, gateway, etc.). Information includes
how to access and use the software and operational support
contact information.

A schematic representation of the Community Software Reposi-
tory is shown in Figure 1 and available online [13].

Each entry in the repository includes a description of a use case;
a capability delivery plan (once one has been developed); and for
software that has been prioritized and/or delivered, links to the
implementation plans or operational components. In general there
are also links to documentation and for discussion of particular
software needs. This information is available to all community
members and can be used to identify new features and services that
might be of value to the community. As of the writing of this report,
the CSR includes a total of 96 completed use case documents.

XSEDE has multiple goals set for itself and set by the NSF. One
of them is to run core XSEDE functions: supporting the service
providers funded by the NSF that are required to integrate with
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XSEDE, allocating those resources, and managing account access
and tracking of usage on each of these service providers. The puz-
zle pieces labeled XSEDE Enabling Functions and XSEDE account
management lead to information about software that meets these
needs and is thus at the core of the operation of XSEDE. Yet XSEDE
is explicitly intended by the NSF to be open and extensible. The
material in the XSEDE Enabling Functions and XSEDE Account
Management groups shown in Figure 1 are, in the end, potentially
useful to any organization operating a distributed or federated
cyberinfrastructure resource. Over time, we plan to add general
versions of the information included in these hierarchies, so that
these categories of software might be more generally be described
as “Distributed CI Enabling Functions” and “Distributed CI Account
Management.”

For the moment, software of interest and use to the researcher or
student end user is most likely described in the Scientific Computing
and Scientific Data elements of the CSR hierarchy. The Cyberinfras-
tructure Resource Operation part of the hierarchy is of greatest use
and interest to people operating CI resources ranging from science
gateways to supercomputers.

XSEDE gives community members access to a wide range of
software. This software includes compilers, applications libraries,
development and debugging tools, and other tools that enable users
to make effective use of CI. With these tools, for example, users
can authenticate and manage security credentials, login interac-
tively to resources, move data between distributed resources within
and outside of XSEDE, execute jobs or provision VMs, account for
allocations usage.

The CSR provides access to all the software tools that XSEDE
has integrated and made available in packaged formats for com-
munity members. These software tools enable activities by end
users, cyberinfrastructure service operators, software operators
and integrators, and software developers.

3.1 Enabling End Users
Individual end users - scientists and students - looking at XSEDE
face what may appear to be a large and complex organization.
The CSR provides a simple way for an individual end user to find
software that meets a current (or future) need, download it, and
use it. The CSR offers such end users tools to:

• identity software that supports specific user needs;
• find associated software documentation;
• navigate to software repositories to download, install, and
use the software

• access the systems where software has already been installed
For end users, we offer less by way of tools for discussing needs

than we offer to other communities of users of the CSR, because
such needs discussions are addressed through large scale surveys
of all users of XSEDE, or through short-term micro surveys.

As one very widely used example, the CSR offers multiple ways
to download and install the Globus Transfer personal endpoint
software. This is software usable on any personal workstation -
from laptop to beefy multiprocessor deskside system - and also
from within a VM - to easily move files from a local workstation
(or VM) to any other cyberinfrastructure resource on which the

user has âĂĲwriteâĂİ privileges. This is one of the most commonly
downloaded tools currently available via the CSR.

3.2 Enabling Cyberinfrastructure Service
Operators

For the national community of cyberinfrastructure service resources
the CSR offers the following:

• Sharing requirements and use cases that are enabled by their
software

• Identifying use case support gaps
• Providing XSEDE input on which gaps have the highest
priority

• Navigate to software repositories of software for operation
of cyberinfrastructure resources. Obtain software, download,
install, and use!

• Publishing the availability of packaged software in any form.
• Publishing the availability of operational ready-to-use soft-
ware in any form.

• Engaging in open discussion on software requirements, pri-
orities, deployment, and use of software for operating cyber-
infrastructure resources.

This part of CSR supports anyone from the lone (and often lonely)
cluster administrator at a small institution to large groups of peo-
ple creating and managing science gateways. Three of the critical
software tools available via the CSR are described below.

The XSEDE-Compatible Basic Cluster (XCBC) software toolkit
enables campus CI resource administrators to build a local clus-
ter from scratch, which is then easily interoperable with XSEDE-
supported CI resources. XCBC is very simple in concept: pull the
lever, have a cluster built for you complete with an open source
resource manager / scheduler and all of the essential tools needed
to run a cluster, and have those tools set in place in ways that mimic
the basic setup on an XSEDE-supported cluster. The XCBC is based
on the OpenHPC project [6], and consists of XSEDE-developed An-
sible playbooks and templates designed to ease the work required
to build a cluster.

The XSEDE National Integration Toolkit (XNIT). Suppose you
already have a cluster that you are happy with and you want to
add too it software tools that will allow users to use open sources
software like that on XSEDE, or other particular pieces of software
that you think are important, but you donâĂŹt want to blow up
your cluster to add that capability? XNIT is for you. You can add all
of the basic software that is in XCBC, as relocatable RPMs (Resource
Package Manager), via a YUM repo. (YUM Stands for Yellowdog
Updater, Modified). The RPMs in XNIT allow you to expand the
functionality of your cluster, in ways that mimic the setup on an
XSEDE cluster. XNIT packages include specific scientific, mathe-
matical, and visualization applications that have been useful on
XSEDE systems. Systems administrators may pick and choose what
they want to add to their local cluster; updates may be configured
to run automatically or manually. Currently the XNIT repository is
available for x86-64 systems running CentOS 6 or 7.

Apache Airavata Science Gateway Suite. Apache AiravataTM
is a software framework that enables you to compose, manage,
execute, and monitor large scale applications and workflows on
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distributed computing resources such as local clusters, supercom-
puters,computational grids, and computing clouds. If you would
like to create a science Gateway, the Apache Airavata is an excel-
lent tool and one commonly used by XSEDE-supported Science
Gateways.

3.3 Enabling Software Operators and
Integrators

For the software operators and integrators community the CSR
provides the following:

• Discovering software that enables use cases that they want
to support.

• Discovering resource integration, federation, and interoper-
ability options enabled by software [8].

• Discovering the availability of packaged software in any
form that they can adopt and deploy.

• Publishing the availability of operational ready-to-use soft-
ware in any form (which they may have discovered in the
CSR from a developer).

• Engaging in open discussion about requirements, priorities,
deployment, or use of software.

Software operators and integrators can pick a-la-carte which
of these CSR capabilities they want to leverage. They can consult
with the XCI team on how to effectively use the CSR capabilities
they choose and how those capabilities could be enhanced to better
support their software sharing need. For example, the initial goal
of XUP was to provide the XSEDE community and users compre-
hensive software information. Using the CSR API the XUP team
developed an easy-to-use user interface to search for XSEDE soft-
ware across sites. The initial interface enables to gather automated
software information from CSR and to add more static metadata
via an administrative interface. Users have the ability to search the
software catalog and filter by science domain, service provider, or
specific system. The XUP team will continue to work alongside CSR
to continue to promote and offer software and service information
to the end-user.

3.4 Enabling Software Developers
For the software developers community the CSR enhances the
following:

• Sharing requirements and use cases that are enabled by their
software

• Identifying use case support gaps
• Providing XSEDE input on which gaps have the highest
priority

• Publishing the availability of packaged software in any form
• Publishing the availability of operational ready-to-use soft-
ware in any form

• Engaging in open discussion on software requirements, pri-
orities, deployment, and use

Software developers can pick a-la-carte which of these CSR
capabilities they want to leverage. Software developers can consult
with the XCI team on how to effectively use the CSR capabilities

Figure 2: The CSR Integration Console.

they choose and how those capabilities could be enhanced to better
support their software sharing needs.

3.5 Enabling potential proposers who aspire to
operate a cyberinfrastructure resource
supported and allocated by XSEDE

We would be remiss if we did not discuss resources available to
those who wish to propose the creation of a cyberinfrastructure
resource funded by the NSF and supported or allocated via XSEDE.
There are at least three categories of such resources now:

• Level 1 Service Providers. These are the generally larger re-
sources, operated by service providers under funding and
cooperative agreements from the NSF that require such re-
sources to be supported and allocated via XSEDE. Such sys-
tems include as of the writing of this report: Bridges, Comet,
Jetstream, Stampede, and Wrangler.

• Large-scale Major Research Instrumentation (MRI) awards.
The NSF MRI funding program [5] includes multiple levels
of funding as options for proposers to put forth. The solicita-
tion states “Proposals requesting over $1 million should ad-
dress the potential impact of the instrument on the research
community of interest and at the regional or national level
when appropriate. For large multi-user instruments that pro-
vide service beyond a single institution, concrete plans for
enabling access by external users (including those from non-
Ph.D. and/or minority-serving institutions) through physical
or virtual access should be presented, and the uniqueness
of the requested instrument should also be described.” So
far, two institutions have successfully proposed such large-
scale MRI projects where the strategy for “enabling access
by external users” was to make the resource available with
XSEDE support and allocated via existing XSEDE processes.
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Figure 3: The CSR Operational Console.

• Other large scale cyberinfrastructure providers that have
integrated allocation processes with XSEDE, such as the
National Center for Atmospheric Research (NCAR).

To enhance the ability of cyberinfrastructure resource operators
to follow the steps appropriate to integrate into the XSEDE environ-
ment in ways appropriate for their own status, and to enable SPs
and the XSEDE integration coordinator to track integration status,
the CSR includes a Resource Integration Console [11] (see Fig. 2)
showing completed and outstanding steps for integrating CI HPC,
HTC, visualization, and storage resources into the XSEDE environ-
ment. This console includes details about required and optional
software that SPs can use or install to complete the integration.

To enhance the ability to track operational status, the CSR in-
cludes an Operational Status Console (see Fig. 3). The Operational
Status Console shows the declared operational status of a resource,
announced outage information, monitoring results, and resource
publishing status [7] (includes whether a resource has up-to-date
software availability information). These views of XSEDE and soft-
ware included in the Community Software Repository and other
information available via the CSR should be of assistance to in-
stitutions and PIs who wish to propose to the NSF funding for a
large-scale (> $1M) MRI award or for a Level 1 Service Provider
award (the most recent solicitation is [cite]; more are expected in
the future.

3.6 User satisfaction and usage of XCI services
generally and the Community Software
Repository particularly

XCI user survey and self-assessment efforts are still in an early stage.
During reporting year 1 of the second five years of XSEDE (from
September 1 2016 to April 30 of 2017) we set a number of goals for
XCI and its services. We set a user satisfaction goal of having an
average user satisfaction, across all XCI services, of at least 4.0 on

a 1-5 Likert scale (where 5 = extremely satisfied). During reporting
year (RY) 1, our actual average satisfaction was 4.5. In surveys of
people who operate a cyberinfrastructure resource allocated by and
integrated with XSEDE, our services received an average rating of
4.3. We did not set any specific goals for the Community Software
Repository during RY1, since simply getting it created was one of
our key goals. Some sense of the community usage, however, can
be gotten from usage of some of the software repositories accessed
via the CSR. A total of 21 Capability Delivery Plans were completed
in RY1. A total of six new capabilities were created by XCI and
are now delivered via the CSR. Taken together, these statistics
indicate high levels of activity meeting demands as expressed by our
various stakeholders and a high level of satisfaction with the tools
made available via the CSR for integration of cyberinfrastructure
resources with XSEDE.

We also have statistics regarding uptake, use, and impact of soft-
ware available via CSR beyond the organizational boundaries of
XSEDE. A total of at least 594 distinct systems use one or more
toolkits available through the CSR (“systems” here includes every-
thing from individual laptop computers used by researchers and
students to the former SDSC Trestles system now relocated at the
University of Arkansas). All cyberinfrastructure resource operators
whose resources are allocated via XSEDE processes use the tools
recommended for them and available via the CSR. 99 systems sub-
scribe to software updates delivered through the CSR via the XSEDE
National Integration Toolkit (XNIT) repository. And an aggregate
of at least 732 TeraFLOPS worth of campus-based computing clus-
ters are operating with software from the XSEDE-Compatible Basic
Toolkit (XCBC) and/or XNIT. These statistics indicate growing im-
pact of the software available via the CSR beyond the organizational
boundaries of XSEDE.

4 FUTUREWORK
While the prioritization of activities affects our work plan on an on-
going basis, the following steps have been identified as top priorities
for the next year of XSEDE:

• Creation of a global software descriptions repository that
includes information about software that is independent of
its status or availability, including software description, ven-
dor details, and global tags and categories. This feature will
include web forms for entering global software descriptions
and may introduce a vetting process so that CSR adminis-
trators can review and correct global software description
quality issues.

• Implementation of convenient means for Science Gateway
Operators to manually enter operational software descrip-
tions using web forms. This capability will enable science
gateways and XSEDE itself to advertise user- and developer-
facing software and service information.

• Engaging the community to add their software information
to the CSR. This will include creating mechanisms to enable
community software providers to automatically advertise the
software they have placed in XSEDE Community Software
Areas (CSAs).

Other activities will be added, depending upon availability of
additional funds via the XSEDE budget, funding from sources other
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than the NSF award to operate XSEDE, and prioritization of future
activities that can be done within the existing budget via XSEDE
for XCI.

5 CONCLUSIONS
XSEDE has many goals. One of these goals is simply to operate the
existing XSEDE resource as a front end for multiple NSF-funded cy-
berinfrastructure resources. To be most effective and sustainable in
the long run, this work must be done in ways that are transparent to
others and that allows others to offer their own solutions to unmet
community needs. The Community Software Repository is a critical
part of XSEDEâĂŹs conveyance of information about how XSEDE
operates, and a key vehicle for feedback from the research com-
munity about what XSEDE operational software priorities should
be. XSEDE will come to an end approximately four years after the
publication of this report. The information and software accessible
via the Community Software Repository will make it possible for
future cyberinfrastructure support organizations to build on the
foundation that XSEDE has created.

The CSR is a service designed to support one of XSEDEâĂŹs
primary goals - to âĂĲadvance the ecosystem.âĂİ CSR is the em-
bodiment and access mechanism for all of the work done by the
XSEDE Cyberinfrastructure Integration (XCI) team to integrate,
adapt, and disseminate software tools and related services across
the national CI community, building on and improving upon the
efforts of XSEDE to enable the creation of an integrated national
cyberinfrastructure. The CSR in particular provides mechanisms
for implementation of best practices in cyberinfrastructure services
in multiple regards. As described already, we employ best practices
in identifying needs and adapting software to meet those needs. In
addition, the software tools that we adapt for use to fulfill needs
identified by research community stakeholders is chosen specifi-
cally to be the best of breed for filling those needs.

Some of the software is of utility to (and directly installable
by) researcher and student end users. Much of the software and
tools provided via the CSR are of interest to people and groups
that operate cyberinfrastructure resources. In particular, we have
put considerable focus on the needs of those who operate cyber-
infrastructure resources beyond the organizational boundaries of
XSEDE.

The ACCI Campus Bridging taskforce report discussed in the
Introduction talked about the need for better cyberinfrastructure
software and discussed specifically the cost of needless diversity in
cluster management software, as well as the challenges presented
to users, support personnel, and cluster administrators in an envi-
ronment where many cluster administration tasks are needlessly
done by hand rather than by automated mechanisms. Without
trying to stamp out diversity and innovation, XNIT and XCBC
speak directly to these needs. Both tools make it easier for campus-
based system administrators to manage computing cluster with
current best of breed software - nothing that such software changes
over time. By virtue of similarities between the cluster setups in
XNIT and XCBC, local support personnel can re-use documenta-
tion created for XSEDE and re-purpose it to aid support of local
clusters. And from the standpoint of end users, the consistency that
is created between local campus clusters and XSEDE-supported

resources makes it easier to work simultaneously with local campus
resources and federally-supported resources. It is in these regards
that the Community Software Repository is a resource that is of
interest to the national research community generally. The CSR
offers also particularly valuable information for those institutions
not currently managing a cyberinfrastructure resource that is allo-
cated by XSEDE, but which would like to obtain federal funding
so to do. This is an important part of the transparency regarding
XSEDE that the CSR creates.

Wewelcome community suggestions aboutwhat priorities should
be for the Community Software Repository. To submit a sugges-
tion send email to help@xsede.org with a subject that begins with
“Suggestions regarding CSR”. The XSEDE Cyberinfrastructure In-
tegration (XCI) team will be best able to improve and expand the
Community Software Repository to serve the national research
community as a whole with the benefit of your suggestions!
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