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ABSTRACT
ACCESS is a program established and funded by the National Sci-
ence Foundation to help researchers and educators use the NSF na-
tional advanced computing systems and services. Here we present
an analysis of the usage of ACCESS allocated cyberinfrastructure
over the �rst 16 months of the ACCESS program, September 2022
through December 2023. For historical context, we include analyses
of ACCESS and XSEDE, its NSF funded predecessor, for the ten-year
period from January 2014 through December 2023. The analyses in-
clude batch compute resource usage, cloud resource usage, science
gateways, allocations, and users.
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1 INTRODUCTION
ACCESS [1] is a program established and funded by the U.S. Na-
tional Science Foundation (NSF) to help researchers and educators
use the NSF national advanced computing systems and services.
ACCESS consists of a variety of diverse cyberinfrastructure (CI)
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resources including compute resources, storage systems, and net-
working infrastructure; the main focus of this paper is compute
resources. This paper provides a series of usage analyses intended
to illuminate ACCESS usage and contextualize it with its predeces-
sor program XSEDE. These types of study are important to show
how well programs such as ACCESS are serving the scienti�c re-
search and education community, pointing out both strengths and
weakness, and to provide insight how to improve the program as it
progresses.

2 BACKGROUND
The ACCESS program is composed of several tightly-coupled teams
that provide services to the U.S. research community. As of March
2024, there are �ve teams: Allocations, Operations, Support, Metrics,
and a Coordination O�ce. ACCESS follows the highly successful
NSF eXtreme Science and Engineering Discovery Environment
(XSEDE) [9] and XD Metrics Service (XMS) programs that provided
access to and monitoring of national CI resources, respectively. The
ACCESS program (and XSEDE previously) does not directly manage
national CI resources. These are typically NSF-funded resources
run by various resource providers (RPs) at di�erent institutions
across the U.S.

The ACCESS program awards began in April 2022, and there
was a six-month transition period from XSEDE to ACCESS. The
switchover from XSEDE to ACCESS occurred on September 1, 2022,
when XSEDE-operated services shut down and ACCESS entered
national production. The transition from XSEDE to ACCESS was
structured to make it as seamless as possible for the researchers
using CI. There were numerous changes to services; such as web-
sites, login mechanisms, and allocation policies. However, many
components remained; for example, the various resources that were
integrated with XSEDE continued to be allocated under ACCESS.
Researchers who had existing active allocations under XSEDE could
continue to use them under ACCESS.

The ACCESS Monitoring and Measurement Services (Metrics)
team serves in the important role of monitoring ACCESS-integrated
CI to ensure optimal performance, robustness, and usage (including
compute, cloud, storage, networking, software/data services, etc.).
ACCESS Metrics also provides services to several other related NSF-
funded programs such as Campus Cyberinfrastructure (CC*) [7] and
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Cyberinfrastructure for Sustained Scienti�c Innovation (CSSI) [8].
ACCESS Metrics follows the successful Technology Auditing Ser-
vice (TAS) and XD Metrics Service (XMS) programs that monitored
the resources allocated by XSEDE and tracked historical usage data
dating back as far as the NSF TeraGrid [2] program. The main
utility ACCESS Metrics uses for ingesting and reporting data is XD-
MoD [4], which provides a web-based portal with capabilities for
data exploration, visualization, and export. The ACCESS XDMoD
data warehouse contains information about the usage and perfor-
mance of ACCESS allocated resources and the historical usage data
collected under both the XMS and TAS programs. This facilitates
analysis of usage trends over a large time period (the earliest data
are from January 2004).

3 METHODS
The main tool used for the data analysis in this paper is ACCESS
XDMoD, whose graphical interface allows users to make charts
rapidly and easily, export data, and construct reports on various
aspects of CI usage and functionality. A recent major addition to
XDMoD is the Data Analytics Framework [10], which provides
API access to the XDMoD data warehouse via Python and Jupyter
Notebooks.

The data in ACCESS XDMoD are obtained from a variety of
sources. These include information about project allocations from
the ACCESS Allocations eXtensible Resource Allocation Service
(XRAS) database, information about compute usage reported to
the ACCESS Allocations service by RPs, job scheduler log �les for
batch (HPC and HTC) resources provided to ACCESS Metrics from
RPs, OpenStack usage logs from cloud resources, node-level job
performance data �les provided to ACCESS Metrics from RPs, sci-
ence gateway usage information, and resource speci�cation data
from ACCESS Operations’ CyberInfrastructure Description Reposi-
tory (CiDeR). The ACCESS XDMoD data warehouse also contains
information curated by the Metrics team from publicly available
datasets and from information exchanged directly between RPs and
ACCESS.

In this paper, usage information is presented for multiple di�er-
ent compute resources with di�erent hardware capabilities. In order
to make meaningful comparisons of compute usage on disparate
systems, we use the ACCESS Credit Equivalent service unit (ACE
SU). One ACCESS Credit Equivalent is de�ned as one CPU Hour on
the Expanse resource from San Diego Supercomputer Center, which
is a compute resource based on AMD EPYC 7742 processors. Each
RP determines the exchange rate between an ACCESS Credit and
a service unit on their CI resources. RPs in ACCESS de�ne a base
(constant) exchange rate. ACCESS also supports variable exchange
rates so that RPs can change the e�ective cost of their resource to
help manage demand. The �xed base ACCESS Credit exchange rate
is the value used in this paper to compute the ACCESS Credit Equiv-
alent conversion for each resource. The ACCESS Credit Equivalent
allows comparison between usage of node-allocated, core-allocated
and GPU-allocated compute resources. It also allows a comparison
between resources with di�erent compute power per core.

This paper will generally cover the 16-month period of time
from the start of ACCESS production in September 2022 through
December 2023. To present ACCESS in the historical context of

NSF sponsored computational resources, we also display a ten-year
history of usage, metrics and the various analyses that covers the
period of XSEDE and the starting 16 months of ACCESS where
such data are available.

4 RESULTS
The ecosystem of ACCESS allocated resources consists of a diverse
variety of di�erent types of cyberinfrastructure (CI) including batch
HPC/HTC compute, clouds, storage hardware, associated software,
allocations procedures, and the user base. It is not possible in a single
paper to present a comprehensive analysis of all of these systems
and sub-systems. This paper will focus on a broad overview of batch
compute, gateway, and cloud usage; brie�y discuss allocations and
innovative CI systems; and present some features of users and usage
patterns.

4.1 Batch Compute Usage
In this section we present compute usage from batch processing
compute resources, which includes large compute clusters designed
to support large parallel compute jobs (high performance comput-
ing HPC resources such as TACC Stampede2) and batch computing
clusters tuned to support large numbers of serial compute jobs
(high throughput computing HTC tuned resources such as SDSC
Comet). Figure 1 shows the ten-year history of HPC/HTC usage
for both number of jobs and the ACCESS Credit Equivalent SUs
consumed by those jobs; these data are from the Jobs realm in AC-
CESS XDMoD. There are two main features to note in this �gure.
Interestingly, the two plots are reasonably linear with '2 values of
0.97 and 0.87 for the jobs and ACE data respectively. The second
feature is that the numbers of jobs and ACEs track together over
the ten-year period including XSEDE and ACCESS. Dividing the
ACEs by the number of jobs to obtain a mean job size, ACE per job,
produces a plot (not shown) with some scatter but no signi�cant
trend. It is worthy of note that over the ten-year span, with the
many changes in resources and user base, that the mean job size
should remain so stable.

A similar plot of the ten-year history of GPU usage is shown
in Figure 2. Note that the GPU ACEs and jobs run over the last
three years have increased rapidly as GPU resources have become
increasingly available and have been increasingly adopted by users.
In contrast to the batch compute CPU usage, the GPU mean job
size has increased signi�cantly over the ten-year period by approxi-
mately a factor of three as seen in Figure 3. The GPU jobs and GPU
ACEs are still a relatively small fraction of the total batch compute
usage as seen in Figure 4. However, partly due to the increase in
GPU job size, the fraction of GPU ACE usage is growing rapidly; it
has increased by a factor of three in the last three years.

Application usage is tracked by the Job Performance (SUPREMM)
realm in XDMoD. Unfortunately, historically not all resources have
reported performance data. However, comparisons of the Jobs realm,
which essentially does have universal reporting, and the Job Per-
formance realm show similar historical trends. Therefore, we will
use the Job Performance realm application usage as representative
of the full ACCESS ecosystem. As shown in Figure 5, the fractions
of Python jobs and ACEs are growing rapidly. Figure 6 shows that
the fraction of Python GPU usage compared to all usage is growing
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Figure 1: XDMoD plot of the ten-year history of HPC/HTC
compute usage.
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Figure 2: Plot of the ten-year history of batch compute usage
on GPU resources.

Figure 3: GPU mean job size in ACEs per job. The solid line
is a linear regression with ? = 0.0001 and '2 = 0.86. Note the
increasing trend in job size.

very rapidly. Finally, Figure 7 shows that the Python GPU job size
is much larger than the Python CPU job size and is also increasing.
Note that the Job Performance Python GPU usage data are only
acquired for the Bridges-2 GPU resource from Pittsburgh Supercom-
puting Center. If one looks at the trend for other non-Python jobs
for applications such as molecular dynamics, one does not see this

Figure 4: Fraction of GPU jobs and ACEs of total batch com-
pute jobs. Although the GPU usage is relatively small, the
fraction of ACEs it is growing rapidly. In the last three years
the fraction of GPU jobs has gone up by a factor of three.

Figure 5: The fraction of Python usage compared to all usage.

Figure 6: The fraction of Python GPU jobs and ACEs is in-
creasing rapidly.

trend of increasing job size and usage. For example, for the NAMD
and GROMACS molecular dynamics codes, which both have e�-
cient GPU versions, there is very little growth in usage or change
in job size. We think the trend in Python GPU usage is likely due
to Arti�cial Intelligence (AI) code usage such as Keras (the Python-
based API for TensorFlow), PyTorch, and other Python-based AI
codes.
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Figure 7: The job size of Python GPU jobs is increasing.

4.2 Cloud usage
Cloud resources were �rst made available in XSEDE with the Jet-
stream resource from Indiana University and the Texas Advanced
Computing Center (TACC), which was in production from 2016
to 2022. The successor Jetstream2 resource entered production in
2022. Cloud resources only represent a small fraction of the total
ACCESS usage (for example, in 2023 there were ~120 M ACCESS
Credit Equivalents in cloud usage compared to ~2,600 M for batch
compute jobs); however, cloud resources ful�ll a need to support sci-
ence gateways (see Section 4.3); provide an interactive, as opposed
to batch, computational option; and support scaling for specialized
projects. ACCESS cloud usage is shown in Figure 8.

The breakdown of allocation types using cloud resources is fun-
damentally di�erent from the breakdown using batch compute
resources (see Section 4.5 for details on the di�erent XSEDE and
ACCESS allocation types). Figure 9 shows the breakdown of batch
compute usage by allocation type. It is dominated by the larger
allocation types, Maximize and Research. In contrast, the break-
down of cloud usage, shown in Figure 10, is much more balanced
among the various allocation types. This could be a re�ection of
the di�erent users and project types on the cloud vs batch compute.
HPC batch users tend to do larger, more heavily computational
projects, whereas cloud compute may be doing smaller projects
that support users’ domain work.

4.3 Science gateway usage
Science gateways are services that provide access to CI tailored to
the needs of a speci�c scienti�c community. Gateways typically
have a web-based front end that is used for interacting with the
service and software that manages scienti�c computations and
data �ows. There are two main mechanisms for gateway usage
in ACCESS: gateways can run batch compute jobs on HPC and
HTC resources, and/or gateways can use persistent cloud virtual
machines (VMs) to run the web services and/or the compute jobs.

The numbers of gateway end users are provided directly from
gateway providers (gateway compute usage as seen on a batch
resource is all executed under a single “Community User” account).
Not all gateways report user identities for the jobs that were run;
this means some results in this section under-count users. There is
also no federated identity provider between gateways; this means
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Figure 8: ACCESS cloud usage, inACEs from2016 to 2023. The
Jetstream resource was in production from 2016 to 2022, and
Jetstream2 entered production after Jetstream was retired.

Figure 9: ACCESS batch compute usage broken down by allo-
cation type. The batch compute usage is dominated by the
larger allocation types.
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Figure 10: ACCESS cloud usage broken down by allocation
type. In contrast to the batch compute usage, the cloud usage
is much more balanced among the ACCESS allocation types.

some results in this section count some users multiple times if they
submitted jobs via multiple gateways.

4.3.1 Batch compute jobs submi�ed via gateway. Gateways running
batch compute jobs on ACCESS allocated resources from September
1, 2022, through December 31, 2023, supported a relatively small
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number of jobs but a large number of users. A total of 2,122,560
batch jobs were run on ACCESS allocated resources via gateways
during this period. This is 9% of the total number of batch jobs run
on ACCESS allocated resources during this period. The gateway
jobs consumed 122,328,421 ACCESS Credit Equivalents (ACEs),
which is 3% of the total ACEs consumed by batch jobs during this
period. Figure 11 shows the monthly counts of ACEs consumed for
gateway batch jobs and overall.

The jobs were run on 25 di�erent gateways by 35,185 users,
which is three times the number of users who ran non-gateway
batch jobs during this period (11,524). Figure 12 shows the number
of gateway users running jobs month by month eclipsing the num-
ber of users running non-gateway jobs. The University of Michigan
hosted two of the gateways (I-TASSER and COSMIC2) that together
constituted 77% of the jobs and 21% of the ACEs. UC San Diego
hosted �ve of the gateways that together constituted 11% of the
jobs and 17% of the ACEs. The remaining gateways were hosted by
16 other institutions across 10 U.S. states.

The gateway that ran the largest number of jobs and reported
the largest number of users running jobs was I-TASSER (76% of
gateway jobs; 17,577 users) followed by the Cipres gateway from
UC San Diego (10% of gateway jobs; 12,180 users). The remaining 23
gateways each ran fewer than 3% of the jobs. Two of these reported
a relatively large number of users: COSMIC2 (3,123) and Chem-
Compute from Sonoma State University (1,873). Of the remaining
21 gateways, eight reported fewer than 120 users running jobs, and
13 did not provide user information.

94% of the gateway jobs and 97% of the reported users ran on
SDSC Expanse. There were �ve other ACCESS allocated resources
on which jobs were run (PSC Bridges-2, TACC Stampede2, Anvil
from Purdue University, Rock�sh from Johns Hopkins University,
and Delta from the National Center for Supercomputing Applica-
tions), each with fewer than 3% of the jobs. 54% of the ACEs charged
for gateway jobs were on SDSC Expanse, 24% were on PSC Bridges-
2, 17% were on Purdue Anvil, and the remaining three resources
each had fewer than 4%.

93% of the jobs and 43% of the ACEs charged via gateway were
for projects in the Biological Sciences. 48% of the ACEs charged
were for projects in the Physical Sciences. The largest jobs in terms
of ACEs charged per job were in the Physical Sciences (1,861 ACEs
per job); other science areas each charged fewer than 300 ACEs per
job.

4.3.2 Gateways running on cloud VMs. Therewere 22,759,887 ACEs
consumed by ACCESS gateway allocations running on virtual ma-
chines on the Jetstream2 resource from Indiana University from
September 1, 2022, through December 31, 2023. This is 14% of the
total ACEs consumed by ACCESS allocations running VMs on Jet-
stream2 during this period. There were 53 gateway allocations
running on cloud VMs, which is twice the number of gateways
running batch compute jobs. The top four gateway allocations; to-
gether consuming 41% of the ACEs run via gateway on cloud VMs;
were Galaxy (16%), EDGE COVID-19 (10%), brainlife.io (8%), and
tRFtarget (7%).
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Figure 11: Batch compute jobs run via gateway only consume
3% of the ACCESS Credit Equivalents (ACEs) consumed by
batch compute jobs overall.
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Figure 12: Gateways serve a disproportionately large user
community compared to their moderate computational foot-
print. Starting in February 2023, the monthly number of AC-
CESS users running batch compute jobs via gateway eclipsed
the number of users running batch jobs not via gateway.

4.4 Innovative Compute
NSF supports a number of smaller resources whose main function is
to test how a variety of innovative computational modalities could
provide complementary services to the user community. A number
of these types of resources are included in the ACCESS program.
Their role is not to compete with the larger mainstream resources in
providing more compute hours but to serve specialized user needs
and/or provide test beds for future CI. Examples include FASTER
from Texas A&M University with its composable GPUs (~370,000
ACEs reported), and the ARM-based Ookami HPC resource (~5.4
M ACEs reported) in the Institute for Advanced Computational
Science at Stony Brook University. Purdue Anvil and SDSC Expanse
have Kubernetes composable subsystems that support container-
based scienti�c work�ows. These are not yet fully integrated into
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Figure 13: ACCESS Credit Equivalents allocated per month
from the start of ACCESS September 2022 through December
2023.

ACCESS reporting. The SDSC Expanse Kubernetes cluster has only
reported test jobs at the time of writing (~390 ACEs reported as of
March 2024).

ACCESS supports allocations of distributed High Throughput
Computing (dHTC) jobs on theOSG [5] Open Science Pool Resource.
OSG also allows researchers to sign up directly for compute without
interacting with ACCESS. Only a tiny fraction of the hundreds of
millions of core hours on OSG Open Science Pool are via ACCESS
allocations (OSG has reported ~53,000 ACEs consumed between
September 2022 and December 2023).

4.5 Allocations
In XSEDE, the majority of service units were awarded via an al-
locations process that required PIs to write a detailed multi-page
proposal that was reviewed by an allocations board (these alloca-
tions labelled Research in Figure 13 ). The board met quarterly to
review proposals and award allocations. XSEDE also had Startup
allocations to award small amounts of resources for researchers
to get started and Education allocations for class instruction. In
ACCESS, the allocation request procedure changed. Requests for
large amounts of resource time (Maximize allocations) are now
managed via bi-annual board reviews, and three other allocation
types (Discover, Accelerate, and Explore) have a lightweight appli-
cation process with smaller award amounts. Figure 13 shows the
breakdown of active allocations each month by allocation type
since ACCESS began. The plot shows the steady decrease in active
allocations from XSEDE and a steady growth in the new ACCESS
allocation types. There has been a steady, linear growth of Explore
~1.5MACE permonth ('2 = 0.99),Accelerate ~2.6MACE permonth
('2 = 0.98), and Discover ~3.3 M ACE per month ('2 = 0.99) allo-
cations. The majority of allocations are awarded via the Maximize
review process.

4.6 Users and Usage Patterns
The number of active batch compute users, de�ned to be users
who have submitted one or more batch compute jobs, has been
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Figure 14: ACCESS Credit Equivalent usage grouped by aca-
demic status. Clearly graduate usage is increasing rapidly
compared to all other categories.

increasing linearly over the past ten years, as seen in the blue trace
in Figure 15. This plot is strictly batch compute users and does
not include cloud usage. While it does include gateway usage, as
described in Section 4.3, the gateway usage is a very small portion
of the total usage. In contrast, the number of active PIs, de�ned as
the principal investigator associated with submitted compute jobs,
is �at, as seen in the red trace in Figure 15. The mean group size,
de�ned to be the number of active users per active PI, is therefore
also linearly increasing, as shown in Figure 16. We can dig down
further into the details of this increase by plotting user academic
status as a function of time over the same ten-year period, as shown
in Figure 14. It seems the increase in active user group size is mainly
due to graduate student compute usage, as there are only moderate
increases in usage by postdoc and faculty numbers. Unfortunately,
the information requested from new users during account regis-
tration changed between XSEDE and ACCESS; under XSEDE the
academic status was a required �eld for all users, but in ACCESS
this �eld has to date been optional. Data for user academic status
has not been acquired, hence the rise in the “Unknown” status for
the ACCESS period. The two outstanding features of this user anal-
ysis are the growth in mean group size and the growth of graduate
usage. There are two possible explanations which both may con-
tribute to these increases. First, computing research groups may
simply be growing larger with more graduate students per group.
Second, there may be a change in the way research computing is
performed over the years with more graduate students and even
undergraduate students submitting jobs relative to the professors
doing the submissions themselves.

Figure 17 shows the number of PIs and active allocations over
time from Jan 2014 through Dec 2023. In XSEDE a PI was only
permitted one allocation of each type so the ratio of allocations to
PIs was not larger than 1.1. ACCESS permits PIs to have multiple
allocations of the same type. Figure 18 shows an uptick in the allo-
cation PI ratio indicating that the number of PIs who are receiving
multiple allocations is increasing.

The batch compute jobs submitted by each of the ~11.5K ACCESS
users and the ACEs consumed by those jobs were acquired from
the XDMoD data warehouse for the period of time from September
1, 2022, through December 31, 2023. A histogram of the number of
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Figure 15: The number of active users (blue) and active PIs
(red), that is, those users and PIs associated with submitted
batch compute jobs. The lines are linear regressions. Note
that while the number of users has increased over the ten
year period, the number of PIs has remained constant.

Figure 16: Since the number of active users has been increas-
ing while the number of PIs has remained constant, themean
group size has increased substantially. The line is a linear
regression.
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Figure 17: Number of active PIs and active allocations over
time from Jan 2014 through Dec 2023. The two vertical lines
indicate the time when the projects changed from XSEDE to
XSEDE2 and from XSEDE2 to ACCESS.

2015 2016 2017 2018 2019 2020 2021 2022 2023

1

1.05

1.1

1.15

1.2

Time

R
at

io
 o

f A
llo

ca
tio

ns
 to

 P
Is

Start of
ACCESS

Start of
XSEDE2

Figure 18: Ratio of number of allocations to PIs over time
from Jan 2014 through Dec 2023. The two vertical lines in-
dicate the time when the projects changed from XSEDE to
XSEDE2 and from XSEDE2 to ACCESS.

jobs submitted by each user is shown in Figure 19. Most users have
submitted fewer than 50 jobs with very few submitting more than
a few hundred. A histogram of the number of jobs submitted under
the auspices of each ACCESS PI, which gives a more project-centric
view, is shown in Figure 20. The broader distribution re�ects that
multiple users are required to accomplish research project goals.

The job usage was ordered from largest to smallest, and a cumu-
lative plot was made of user jobs submitted and ACEs consumed
(Figure 21). Both traces show a similar trend in that a small major-
ity of the users, approximately 10%, submit the large majority of
the jobs, approximately 90%, and consume the large majority of
the ACEs, approximately 90%. This is a familiar usage pattern to
that of XSEDE users [6]. A more project-centric view of job sub-
missions can be obtained by looking at the PI on each job rather
than the user since, to a large extent, each PI is in charge of one
project/allocation. Figure 22 shows the PI job submissions and the
ACEs consumed by the jobs. The PI job submissions show a sharp
rise with approximately 10% of the PIs accounting for 90% of the
jobs submitted. The PI ACE curve rises a bit slower with a bit fewer
than 80% of the ACEs consumed by 10% of the PIs. It should be
emphasized that Figure 21 and Figure 22 are applicable only to the
batch compute resource usage. They do not include cloud usage.
More importantly, they do not include all of the gateway external
users; they group each gateway’s users into a single “Community
User” for that gateway. We also did the analogous cumulative user
analysis, �ltering out the gateway usage. The curves change a little,
becoming a bit less steep, but the main conclusion does not change.
Looking at the cumulative curves for the number of jobs run, one
would conclude that the usage is dominated by a small number of
users running a large number of possibly small jobs. This is partly
con�rmed by the fact that the ACE curve does not rise as fast as
the jobs curve since the larger number of small jobs is partly o�set
by the larger ACE consumption of the larger jobs. This conclusion
is supported by a a cumulative usage analysis we did on individual
resources for TACC Stampede2, which runs primarily larger jobs,
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Figure 19: Histogram of the number of jobs submitted by
ACCESS users. Most users have submitted fewer than 50 jobs
with very few submitting more than a few hundred.

Figure 20: Histogram of the number of projects binned by
the total number of jobs that were submitted for each project.
The project histogram is substantially broader than the User
histogram due to multiple users for each project.

and SDSC Expanse, which on average runs signi�cantly smaller
jobs. As expected, the SDSC Expanse slope, especially for the job
analyses, was signi�cantly steeper than the TACC Stampede2 slope.

ACCESS is a national-level NSF program, and the geographic
distribution of the projects and PIs supported is therefore of interest.
The ACE usage of PI institution locations was grouped by U.S.
state and is displayed in Figure 23. Note that the usage by state is
dominated by populous states such as California, Illinois, and New
York. To remove the population factor, the per capita usage by state
was also computed, see Figure 24. Although there are still disparities
in the geographic distribution of usage, the per capita usage is more
uniform and re�ects real di�erences rather than simply higher state
populations.

Figures 25 and 26 show the user count and ACEs for batch jobs
by the Carnegie 2021 Basic Classi�cation [3] of the institution of
U.S. based users. The “N/A” category includes organizations such as
government labs, private companies, and private institutions that
do not have Carnegie Classi�cations. The majority of the usage
and users are based in Doctoral Universities with high or very high
research activity (R1 and R2).

Figure 21: Cumulative plot of the fraction of jobs submitted
(red) and ACEs consumed (blue) by ACCESS users. 0.9 of the
ACEs are consumed by 0.1 of the users. For jobs even more
than 0.9 are submitted by 0.1 of the users.

Figure 22: Cumulative plot of the fraction of jobs submitted
(red) and ACEs consumed (blue) by ACCESS PIs. 90% of the
jobs are submitted under the auspices of 10% of the PIs. For
ACEs it is somewhat less steep with less than 80% of the ACEs
consumed by the top 10% active PIs.
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Figure 23: The usage of PIs is grouped by the location of their
home institute and displayed on the U.S. map in millions of
ACEs.
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Figure 24: The usage of PIs is grouped by the location of their
home institute. The usage is then divided by state population,
that is, the per capita usage is displayed on the U.S. map in
millions of ACEs.
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Figure 25: Pie chart of the number of active users grouped
by the Carnegie 2021 Basic Classi�cation of their Institution
from January 2014 through December 2023.
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Figure 26: Pie chart of the amount of ACCESS Credit Equiv-
alents grouped by the Carnegie 2021 Basic Classi�cation of
the Institution of the user who ran the jobs from January
2014 through December 2023.

5 CONCLUSIONS
ACCESS is still a relatively new program; the current analysis
covers only the �rst 16 months of operation. In many ways, the
usage shows a linear continuation of the XSEDE program. Many of
the ten-year historical plots, such as the simple increase in ACEs,
show linear increases as may be expected from improving com-
putational hardware. Of particular interest is the increased usage
of GPUs coupled with increased Python usage as an indicator of
the growing importance of AI projects. Cloud usage is seen to be
increasingly supportive of science gateways. Cloud usage is more
balanced among the various allocation types as opposed to batch
compute usage which is dominated by the two largest allocation
types.

This study also focused on users and usage patterns. Although
the number of PIs and projects has remained steady, the size of PI
groups has increased mainly due to the increased usage of ACCESS
computational resources by graduate and undergraduate students.
Other usage patterns have remained similar to those of the XSEDE
program. A relatively small fraction of the users submit most of
the jobs and consume most of the ACEs. The geographical usage
pattern of ACCESS usage is similar to that of XSEDE. The usage is
primarily dominated by R1 institutions as classi�ed by the Carnegie
Classi�cation.

6 FUTUREWORK
The current study provides an initial baseline to judge future progress
on how well ACCESS serves the community. This study must be
regarded as preliminary both from the point of view of the short
time span of the program and the broad but shallow scope of the
study. In addition to the desirability of doing a future study further
into the program, almost every aspect of this study could easily
be expanded into a full length study. In addition, other aspects of
research work�ows should be examined, such as data storage, the
NSF Awards database, and data transfer/networking data now being
acquired from NetSage.
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