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Reading this Report 

This report is the result of an ongoing process of improving reporting on progress in delivering 
on our mission and realizing our goals thus communicating the value XSEDE bring towards 
enhancing the productivity of a growing community of scholars, researchers, and engineers. For 
a large, complex, highly-distributed project such as XSEDE, this is a considerable undertaking. 
This process has helped XSEDE improve as an organization and as a provider and broker of 
services to the compute- and data-enabled science and engineering research and education 
community.  

XSEDE reports on its activities and progress by using a metrics-based approach complemented 
by illustrations through our science and engineering highlights. Based on feedback from our 
review panels, advisory bodies, the NSF, and other stakeholders, we have defined KPIs (Key 
Performance Indicators) that measure progress toward our high-level strategic goals.  

The key concept is not that the metrics (KPIs) themselves have a direct causal effect on eventual 
outcomes, but rather that the metrics are chosen so that actions and decisions which move the 
metrics in the desired direction also move the organization in the direction of the desired outcomes 
and goals. 

KPIs at the project and Work Breakdown Structure Level 2 areas are intended to focus the 
attention of external stakeholders on what we believe to be the best (key) indicators of progress 
toward our long-term strategic goals. 

The Executive Summary (§1) is intended to effectively and concisely communicate the status of 
the project toward delivery of the mission and realization of the vision by reaching three 
strategic goals. Stoplight indicators (§1.1) are used to visually provide a quick understanding of 
our assessment of overall project progress with respect to the strategic goals in light of our KPIs. 

The Science and Engineering Highlights (§2) section provides a small selection of a continuing 
series of scientific and engineering research and education successes XSEDE has enabled. These 
successes are an ongoing testament to the importance of our services to the research 
community.  

The Discussion of Strategic Goals and Key Performance Indicators (§3) section provides the next 
level of detail in understanding project progress. It decomposes the strategic goals into sub-
goals and discusses progress toward each of the sub-goals using KPIs that, where possible, 
represent measures of impact to the communities XSEDE supports.  

These first three sections take a project-wide view. A more detailed analysis of progress from 
the view of the areas responsible for supporting each of the sub-goalsɂand contributing toward 
the KPIs associated with those sub-goalsɂis provided by looking at each of the areas of the 
project and financial information in the remaining sections (§4, §5, §6, §7, §8, §9, §10, and §11). 
These sections also contain area highlights and Key Performance Indicators (KPIs) that are 
deemed important, along with links to corresponding sections of the XSEDE KPIs & Metrics wik i 
page. The metric tables on the wiki page contain definitions, descriptions, and collection 
methodology information about each metric in the tables. When a new metric is added, table 
cells from previous reporting periods will contain an asterisk (*) to designate that data for that 
metric was not being collected at that time. Prior to the RY2 Annual Report, we have reported on 
metrics at the Work Breakdown Structure Level 3. Based on feedback from reviewers and 
discussion with the Cognizant Program Officer, we will discontinue this to reduce duplication 
and improve readability of the document. 
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Note that XSEDE Project Years (PY) run September-August and Report Years (RY) run May-April. 
The table below lists the schedule for Reporting Periods (RP) within each RY, including RY1 and 
RY5 which are slightly altered due to a shorter RY1 and a longer RY5. 

 RP1 RP2 RP3 
RP4 (Included in 
Annual Report)  

Typical Schedule  May 1- July 31 Aug. 1- Oct. 31 Nov. 1- Jan. 31 Feb. 1- Apr. 30 

RY1 

Sept. 2016 -April 
2017  

Period doesÎȭÔ ÅØÉÓÔ 
due to shortened 
first year. 

Sept. 1- Oct. 31, 
2016 (Abbreviated 
due to shortened 
year)  

Nov. 1, 2016- Jan. 
31, 2017  

Feb. 1- Apr. 30, 2017 
(Included in Annual 
Report) 

RY2 

May 2017-April 
2018  

May 1- July 31, 2017 Aug. 1- Oct. 31, 2017 Nov. 1, 2017- Jan. 
31, 2018 

Feb. 1- Apr. 30, 2018 
(Included in Annual 
Report) 

RY3 

May 2018-April 
2019  

May 1- July 31, 2018 Aug. 1- Oct. 31, 2018 Nov. 1, 2018- Jan. 
31, 2019 

Feb. 1- Apr. 30, 2019 
(Included in Annual 
Report) 

RY4 

May 2019-April 
2020  

May 1- July 31, 2019 Aug. 1- Oct. 31, 2019 Nov. 1, 2019- Jan. 
31, 2020 

Feb. 1- Apr. 30, 2020 
(Included in Annual 
Report) 

RY5 

May 2020-Aug. 
2021 

May 1- July 31, 2020 Aug. 1- Oct. 31, 2020 Nov. 1, 2020- Jan. 
31, 2021 

Feb. 1- Aug. 31, 
2021 (Longer 
period included in 
Final Report)  

 

It is anticipated that this report is read in electronic form (PDF) using Adobe Reader®. There is 
extensive cross-linking to facilitate referencing content across the document. In general, all text 
that has blue underlining (e.g., §2) is clickable. Clicking on the underlined text will take you to 
the referenced section. These are set up to facilitate moving back and forth between the high 
level discussions in §1 and §3, to more detailed discussions regarding specific project areas and 
financial information in §4, §5, §6, §7, §8, §9, §10, and §11.  

As noted, this represents an ongoing effort at improvement, and we welcome comments on how 
to improve any and all aspects of our reporting process. 
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1. Executive Summary 

Computing across all fields of scholarship is becoming ubiquitous. Digital technologies underpin, 
accelerate, and enable new, even transformational, research in all domains. Researchers 
continue to integrate an increasingly diverse set of distributed resources and instruments 
directly into their research and educational pursuits. Access to an array of integrated and well-
supported high-end digital services is critical for the advancement of knowledge. XSEDE (the 
Extreme Science and Engineering Discovery Environment) is a socio-technical platform that 
integrates and coordinates advanced digital services within the national ecosystem to support 
contemporary science. This ecosystem involves a highly distributed, yet integrated and 
coordinated, assemblage of software, supercomputers, visualization systems, storage systems, 
networks, portals and gateways, collections of data, instruments, and personnel with specific 
expertise. XSEDE supports the need for an advanced digital services ecosystem distributed 
beyond the scope of a single institution and provides a long-term platform to empower modern 
science and engineering research and education. As a significant contributor to this ecosystem, 
driven by the needs of the open research community, XSEDE substantially enhances the 
productivity of a growing community of scholars, researchers, and engineers. XSEDE federates 
with other high-end facilities and campus-based resources, serving as the foundation for a 
national e-science infrastructure with tremendous potential for enabling new advancements in 
research and education. Our vision is a world of digitally-enabled scholars, researchers, and 
engineers participating in multidisciplinary collaborations while seamlessly accessing computing 
ÒÅÓÏÕÒÃÅÓ ÁÎÄ ÓÈÁÒÉÎÇ ÄÁÔÁ ÔÏ ÔÁÃËÌÅ ÓÏÃÉÅÔÙȭÓ ÇÒÁÎÄ ÃÈÁÌÌÅÎÇÅÓ. 

Researchers use advanced digital resources and services every day to expand their 
understanding of our world. More pointedly, research now requires more than just 
supercomputers and XSEDE represents a step toward a more comprehensive and cohesive set of 
advanced digital services through our mission: to substantially enhance the productivity of a 
growing community of scholars, researchers, and engineers through access to advanced digital 
services that support open research; and to coordinate and add significant value to the leading 
cyberinfrastructure resources funded by the NSF and other agencies. XSEDE has developed its 
ÓÔÒÁÔÅÇÉÃ ÇÏÁÌÓ ÉÎ Á ÍÁÎÎÅÒ ÃÏÎÓÉÓÔÅÎÔ ×ÉÔÈ .3&ȭÓ strategic plan, Building the Future: Investing in 
Discovery and Innovation - NSF Strategic Plan for Fiscal Years (FY) 2018 - 20221ȟ .3&ȭÓ strategies 
stated broadly in the Cyberinfrastructure Framework for 21st Century Science and Engineering2 
vision document, and, the more specifically relevant, Advanced Computing Infrastructure: Vision 
and Strategic Plan3 document. 

1.1. Strategic Goals 

To support our mÉÓÓÉÏÎ ÁÎÄ ÔÏ ÇÕÉÄÅ ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÁÃÔÉÖÉÔÉÅÓ ÔÏ×ÁÒÄ ÔÈÅ ÒÅÁÌÉÚÁÔÉÏÎ ÏÆ ÏÕÒ ÖÉÓÉÏÎȟ 
three strategic goals are defined: 

Deepen and Extend Use: XSEDE will deepen the useɂmake more effective useɂof the 
advanced digital services ecosystem by existing scholars, researchers, and engineers, and 
extend the use to new communities. We will contribute to preparationɂworkforce 
developmentɂof the current and next generation of scholars, researchers, and engineers 
in the use of advanced digital services via training, education, and outreach; and we will 
raise the general awareness of the value of advanced digital services. 

                                                             
1 https://www.nsf.gov/ pubs/2018/nsf18045/nsf18045.pdf   
2 https://www.nsf.gov/cise/aci/cif21/CIF21Vision2012current.pdf  
3 http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf12051  

https://www.nsf.gov/cise/aci/cif21/CIF21Vision2012current.pdf
http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf12051
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Advance the Ecosystem: Exploiting its internal efforts and drawing on those of others, 
XSEDE will advance the broader ecosystem of advanced digital services by creating an 
open and evolving e-infrastructure, and by enhancing the array of technical expertise and 
support services offered. 

Sustain the Ecosystem: XSEDE will sustain the advanced digital services ecosystem by 
ensuring and maintaining a reliable, efficient, and secure infrastructure, and providing 
excellent user support services. XSEDE will further operate an effective, productive, and 
innovative virtual organization. 

The strategic goals of XSEDE cover a considerable scope. To ensure we are delivering on our 
mission and to assess progress toward our vision, we have identified key metrics to measure our 
progress toward meeting each sub-goal. These Key Performance Indicators (KPIs) are a high-
level encapsulation of our project metrics that measure how well we are meeting each sub-goal. 
Planning is driven by our vision, mission, goals, and these metricsɂwhich are in turn rooted in 
the needs and requirements of the communities we serve. 

The key concept is not that the KPIs themselves must have a direct causal effect on eventual 
outcomes, or measure eventual outcomes or long-term impacts, but rather that the KPIs are 
chosen so that actions and decisions which move the metrics in the desired direction also 
move the organization in the direction of the des ired outcomes and goals. 

As discussed in our preceding report, the XSEDE Reporting Year 2 Annual Report and Project 
Year 8 Program Plan4, a significant review of our KPIs and metrics was conducted in the latter 
half of calendar year 2017. This resulted in considerable changes in metrics as we refined them. 
Table 1-1 reflects the revised summary of KPIs against which we will be reporting in this and 
subsequent reports.  

Table 1-1 bÅÌÏ× ÓÈÏ×Ó ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÐÒÏÇÒÅÓÓ ÔÏ×ÁÒÄ ÔÈÅ ÔÈÒÅÅ ÓÔÒÁÔÅÇÉÃ ÇÏÁÌÓ ÁÎÄ ÁÓÓÏÃÉÁÔÅÄ 
sub-goals. Status icons are used in the table as follows: 

 
A green status is defined as a strategic goal for which at least 90% of the targets 
for all KPIs are met. 

 
A yellow status is defined as a strategic goal within which at least 60% of the 
targets for all KPIs are met.  

 
A red status is a strategic goal with less than 60% of the KPI targets met.  

 
A white status indicates there are currently no metrics tracked for this sub-goal or 
there is not complete data for any of the metrics tracked. 

Multiple indicators represent a strategic goal that has sub-goals for which there is incomplete 
data or that have metrics not currently tracked. In these cases, the second indicator is a 
qualitative assessment of the status provided in lieu of sufficient data or a formal metric being in 
place. 
  

                                                             
4 http://hdl.handle.net/2142/100097   
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Table 1-1: Summary of Key Performance Indicators (K PIs) for XSEDE.  

Strategic 
Goals 

Sub-goals KPIs 

Deepen and Extend Use (§3.1) 

 

Deepen use (existing 
communities)  (§3.1.1) 

 Number of sustained users of XSEDE resources and services via the portal 
 Number of sustained underrepresented individuals using XSEDE 

resources and services via the portal 
 Percentage of sustained allocation users from non-traditional disciplines 

of XSEDE resources and service 

 

Extend use (new 
communities)  (§3.1.2) 

 Number of new users of XSEDE resources and services via the portal 
 Number of new underrepresented individuals using XSEDE resources and 

services via the portal 
 Percentage of new allocation users from non-traditional discipl ines of 

XSEDE resources and services 

 

Prepare the current 
and next generation  
(§3.1.3) 

 Number of participant hours of live training delivered by XSEDE 

 

Raise awareness of the 
value of advanced 
digital services  (§3.1.4) 

 Aggregate mean rating of user awareness of XSEDE resources and 
services 

 Percent increase in social media impressions over time 

Advance the Ecosystem (§3.2) 

 

Create an open and 
evolving e -
infrastructu re  (§3.2.1) 

 Total number of capabilities in production 

 

Enhance the array of 
technical expertise and 
support services  (§0) 

 Aggregate mean rating of user satisfaction with XSEDE technical support 
services 

Sustain the Ecosystem (§3.3) 

 

Provide reliable, 
efficient, and secure 
infrastructure  (§3.3.1) 

 Mean composite availability of core services (%) 

 

Provide excellent user 
support  (§3.3.2) 

 Mean time to ticket resolution (hours) 
 Aggregate mean rating of user satisfaction with allocations process and 

support services 
 Percentage of research requests successful (not rejected) 

 

Operate an effective 
and productive  virtual 
organization  (§3.3.3) 

 Mean rating of importance of XSEDE resources and services to researcher 
productivity  

 Percentage of users who indicate the use of XSEDE-managed and/or 
XSEDE-associated resources in the creation of their work product  

 

Operate an innovative 
virtual organization  
(§3.3.4) 

 Percentage of Project Improvement Fund proposals resulting in 
innovations in the XSEDE organization 

 Mean rating of innovation within the organization by XSEDE staff 

 

 

 



 

RY3 IPR 7 Page 4 

1.2. Summary & Project Highlights 

The XSEDE project continues to provide significant value to the national research community by 
enabling high-impact scientific advances across a broad range of disciplines. In our continuing 
documentation of science success, we have selected a few key examples of efforts that have been 
enabled by XSEDE in conjunction with our Service Provider partners. These are highlighted in §2 
of this report and span a range of domains including: nanopore simulations that could help 
improve medical diagnostics, modeling inositol phosphate interactions with HIV-1 structural 
proteins, simulations of cell movement that is upending scientific expectations, identification of 
cosmic-ray source by IceCube Neutrino Observatory, accurately simulating an EF-5 tornado in 
Joplin, MO from 2011, and using frog neuromuscular junction to shed light on human disease. 
Notable partnerships with research teams and the ECSS team are called out in §5. A continually-
updated collection of these successes is ÄÏÃÕÍÅÎÔÅÄ ÏÎ 83%$%ȭÓ ×ÅÂÓÉÔÅ ɉÓÅÅȡ 
https://www.xsede.org/science -successes). 

This reporting period included a number of notable contributions to the community. In an effort 
to more broadly publicize popular trainings, the Community Engagement & Enrichment (CEE) 
training team introduced the XSEDE YouTube channel last quarter. Subscription is already up to 
400 subscribers and we expect this number to grow over time. The Resource Allocation Service 
(RAS) officially published the first XSEDE data set in the Illinois Data Bank (see 
https://doi.org/10.13012/B2IDB -4817808_V1) and finalized a process to guide the publication 
of future XSEDE data sets. In addition, the RAS group collaborated with the CEE UII team on 
enhancements to the Resource Selector, notably the integration of software information 
published by SPs for their resources. 

Internally, the project continues to work on improving efficiency as well as resources for the 
community. The Systems Operations Support (SysOps) group has been working closely with 
Cybersecurity (SecOps), RAS, and XSEDE Cyberinfrastructure Integration (XCI) to migrate 
XSEDE services to Amazon Web Services (AWS) in a secure manner. SecOps has been leading the 
security audit front, while RAS and XCI have been working with SysOps to migrate their 
respective services, including the XSEDE Central Database (XDCDB), to AWS. This transition 
includes moving their current service workflows into the production configuration management 
software, Ansible.  

XCI demonstrated a preliminary Community Software Repository (CSR) redesign to the Senior 
Management Team (SMT). Very favorable comments were received on all changes: renaming the 
ÓÅÒÖÉÃÅ ÔÏ ÂÅ Ȱ2ÅÓÅÁÒÃÈ 3ÏÆÔ×ÁÒÅ 0ÏÒÔÁÌȱ (RSP) once complete and in production; the new 
visual/graphical design; and the organization and navigation centered around the communities, 
the software life-cycle, and available software and software-based services. The three main 
users of the new RSP are expected to be software users, software developers, and software 
integrators and service providers.  

The Strategic Planning, Policy & Evaluation (SPP&E) team released and presented the 2018 
XSEDE Staff Climate Study results and recommendations during the August XSEDE Quarterly 
meeting (https://confluence.xsede.org/display/XT/XSEDE+Quarterly+Meeting+-+August+27-
29%2C+2018). The findings and recommendations will be a source of consideration in 
preparing the plans for Project Year 9. 

Also during this reporting period, there were multiple leadership changes throughout the 
project. These changes are called out in the L2 areas where they occurred. 

 
  

https://www.xsede.org/science-successes
https://doi.org/10.13012/B2IDB-4817808_V1
https://confluence.xsede.org/display/XT/XSEDE+Quarterly+Meeting+-+August+27-29%2C+2018
https://confluence.xsede.org/display/XT/XSEDE+Quarterly+Meeting+-+August+27-29%2C+2018
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2. Science and Engineering Highlights 

This section provides a select set of science and engineering highlights from the community of 
researchers with whom we collaborate. These are drawn from the most recent reporting period 
(RP2 of RY3). A complete collection of highlights can be found at: 
https://www.xsede.org/science -successes.  

2.1. Simulations Show New Phenomenon with Nanopore DNA Sequencing 

XSEDE nanopore simulations could help improve medical diagnostics 

Any truck operator knows that hydraulics do the heavy lifting. Water does the work because it's 
nearly incompressible at normal scales. But things behave strangely in the control of materials at 
the scale of atoms and moleculesɀthe scale of nanotechnology. 

Scientists discovered a surprising amount of water compression at the nanoscale by using 
XSEDE supercomputing resources. The findings could help advance medical diagnostics through 
the creation of nanoscale systems that detect, identify, and sort biomolecules. 

The unexpected effect comes from the action of an electric field on water in very narrow pores 
and in very thin materials. That's according to research by Aleksei Aksimentiev and James 
Wilson of the Department of Physics at the University of Illinois at UrbanaɀChampaign. They 
published their results in Physical Review Letters in June 2018. 

"We found that an electric field can compress water locally, and that water compression would 
prevent molecules from being transported through small pores," Aksimentiev said. "This is a 
very counterintuitive effect, because usually it is assumed that a higher electric field would 
propel molecules faster through the pore. But because the electric field also compresses water, 
the outcome would be the opposite. That is, the higher electric field would not allow molecules 
to pass through." In effect, the water compression generated by the higher electric field pushed 
DNA molecules away from the nanopore channels. 

Aksimentiev and Wilson worked with a one-atom-thick graphene membrane. They poked a hole 
in it 3.5 nanometers wide, just wide enough to let a strand of DNA through. An external electric 
field pulled the DNA through the hole, like threading a needle. The nucleotide letters A-C-T-G 
that make the rungs of the double-stranded DNA produce signals as they go through the pore, 
analogous to playing a tape in a tape recorder. This method being developed, called nanopore 
sequencing, is an alternative to conventional sequencing. It does not depend on polymerase 
chain reaction enzymes to amplify DNA and in theory, allows for much longer reads (see Figure 
1). 

"We've been working in the study of nanopore sequencing for some time already, and the goal of 
the field is to use nanotechnology to read the sequence of DNA, RNA, and proteins directly, 
without using any kind of enzymes." 

Aksimentiev and Wilson were initially trying to quantify how frequently DNA gets captured by 
graphene pores. Their overall goal is to increase the capture and in turn, the yield of DNA 
sequenced through the nanopore. 

"Surprisingly, as we were increasing this field to increase the rate of DNA capture, we found that 
it actually doesn't go through after a certain threshold voltage, which was a bit shocking," 
Aksimentiev said. 

"We started looking for all possible things that could go wrong with our simulations," 
Aksimentiev explained. "We checked everything, and we convinced ourselves that this was 
indeed a real thing. It's physics speaking to us through all-atom simulations." 
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They measured the force from the electric field on 
the DNA molecules, using different DNA constructs 
and varying the concentration of electrolyte solution 
and the size of the pores and of the membrane. 
"From these measurements, we came up with this 
idea that it is water compression that prevents DNA 
from going through," Aksimentiev said. 

Size is everything when it came to the 
computational challenges of simulating the 
nanopores. "The problem is that we have to take 
into account the motion of every atom in our 
system," Aksimentiev said. "The systems typically 
are comprised of 100,000 atoms. That was critically 
important for the discovery of the phenomenon that 
we have done." 

Allocations of supercomputer time awarded 
through XSEDE allowed the researchers use of the 
Stampede1 and Stampede2 systems at TACC. These were complemented by allocations of time on 
Blue Waters at NCSA. 

Aksimentiev credited XSEDE with a lion's share of the nanoscale study.  

"I would say that without XSEDE we would not be where we are in our project. Without XSEDE, I 
don't see how we would be able to accomplish the work that we do. It's not just this project. It's 
not just this system, but there are so many different systems that our group and other groups 
are investigating. What I like about XSEDE is that it gives access to diverse systems. The XSEDE 
portal itself is another benefit, because in one portal I can see everything that happens on all the 
machines. That makes it very easy to manage allocations and jobs," Aksimentiev said. 

James Wilson, a postdoctoral researcher working with Aksimentiev, added that "by running the 
simulations on Stampede2, I was able to finish twenty simulations in a couple of days, cutting 
down my time to solution immensely." He explained that just one NAMD molecular dynamics 
simulation would take about two weeks on local workstations. 

The next step in this work, furthered Aksimentiev, is to see if the effect also occurs in biological 
channels and not just with the graphene membrane. They're also exploring the degree of sorting 
and separation possible for proteins, the cellular machinery of life. "Already in this paper, we 
show that for one protein we were able to differentiate variants. We'd like to apply it to more 
complex systems and also find conditions where the effect manifests at lower fields, which 
would expand its application to detection of biomarkers," Aksimentiev said. 

The study, "Water-Compression Gating of Nanopore Transport," (doi: 
10.1103/PhysRevLett.120.268101) was published June of 2018 in Physical Review Letters. The 
authors are Aleksei Aksimentiev and James Wilson of the University of Illinois at Urbanaɀ
Champaign. This work was supported by grants from the National Institutes of Health (Grants 
No. R01-GM114204 and No. R01 HG007406), and through a cooperative research agreement 
with the Oxford Nanopore Technologies. The authors gladly acknowledge supercomputer time 
provided through XSEDE Allocation grant MCA05S028 and the Blue Waters petascale 
supercomputer system (UIUC). 

 

 

 

Figure 1: Molecular dynamics simulation of DNA 
capture and translocation through a graphene 
nanopore. Supercomputer simulations helped 
reveal a new phenomenon of water compression at 
the nanoscale. 
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2.2. Supercomputer Simulations Show New Target In HIV-1 Replication 

XSEDE-allocated resources at TACC and PSC, together with other national resources, model inositol 
phosphate interactions with HIV-1 structural proteins 

HIV-1 replicates in ninja-like ways. The human immunodeficiency virus slips through the 
membrane of vital white blood cells. Inside, HIV-1 copies its genes and scavenges parts to build a 
protective bubble for its copies. Scientists do not understand many of the details of how HIV-1 
can fool our immune system cells so effectively. The virus infects 1.2 million people in the U.S. 
and 37 million people worldwide in 2018. XSEDE awarded supercomputer time that helped 
model a key building block in the HIV-1 capsid, its protective shell, and its interaction with a 
family of small molecules critical for viral function. The discovery could lead to novel strategies 
for potential therapeutic intervention in HIV-1 replication.  

Scientists found that the naturally occurring compound inositol hexakisphosphate (IP6) 
promotes both assembly and maturation of HIV-1 (see Figure 2). "We discovered, in 
collaboration with other researchers, that HIV uses this small molecule to complete its function," 
said Juan R. Perilla, Department of Chemistry and Biochemistry, University of Delaware. "This is 
a molecule that's extremely available in human cells and in other mammalian cells. HIV has 
evolved to make use of these small molecules present in our cells to essentially be infectious." 
Perilla co-authored the study in the journal Nature in August 2018. 

Perilla ran simulations of inositol phosphate interactions with HIV structural proteins CA-CTD-
SP1 using the Nanoscale Molecular Dynamics (NAMD) software through allocations awarded by 
XSEDE. "XSEDE provides a unique framework which allows us to use computational resources 
that are tailored to the needs of a particular scientific problem. In addition, we benefit from the 
HPC training opportunities provided by XSEDE, which allows us to develop novel analysis tools," 
Perilla said. 

The Perilla group used the XSEDE-allocated systems Stampede2 at TACC and Bridges at PSC, as 
well as other national resources, to run simulations of the inositol phosphates IP3, IP4, IP5, IP6 
and their interactions with HIV proteins CA-CTD-SP1. "What these systems allowed us to do is 
establish what the molecular interactions are between the HIV proteins and this small molecule. 
With them, we were able to test the hypothesis that it was stabilizing a particular part of the 
protein using molecular dynamics. I think Stampede2 and Bridges are great machines, and it's 
extremely beneficial to the scientific community to have resources like these available on a 
merit -based system," Perilla said. 

"What I would like the public to know is that it's important that these large-scale machines are 
ÁÖÁÉÌÁÂÌÅȟȱ ÈÅ ÁÄÄÅÄȢ Ȱ4ÈÅÙ ÁÒÅ ÎÏÔ ÊÕÓÔ Á ÒÅÐÌÁÃÅÍÅÎÔ ÏÆ Á ÓÍÁÌÌ ɍÃÁÍÐÕÓɎ ÃÌÕÓÔÅÒȢ 4ÈÅÓÅ 

machines really enable new science. If you 
didn't have machines of this scale, you 
ÃÏÕÌÄÎͻÔ ÄÏ ÔÈÅ ËÉÎÄ ÏÆ ÓÃÉÅÎÃÅ ÔÈÁÔ ×Å ÄÏȢȱ 

Perilla described the increasing use of the 
'computational microscope,' the combination 
of supercomputers with laboratory data. 
"With the computational microscope, you can 
see how things move. Many experimental 
techniques are just a snapshot. With the 
computational microscope, you can actually 
see how things are moving," he said. 

 

Figure 2: The naturally-occurring compound IP6 (red) 
facilitates the formation and assembly of HIV-1 
structural proteins. 
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Supercomputer modeling of how building blocks of HIV-1 move in time made a difference in this 
study. "That discovery opens a door for development of new treatments. It's a therapeutic target. 
Because of that, it makes it very appealing for drug development and therapeutic development," 
Perilla said. 

There remains much to be learned about how HIV-1 behaves, said Perilla. "We're basic scientists. 
NSF's mission is to understand these systems as living organisms. The overall idea is that we 
want to understand the virus as a biological problem and ultimately this knowledge will be used 
to derive therapeutics," Perilla said. 

The study, "Inositol phosphates are assembly cofactors for HIV-1," was published in the journal 
Nature on August 1, 2018. The study authors are Robert A. Dick and Volker M. Vogt of Cornell 
University; Kaneil K. Zadrozny, Jonathan M. Wagner, Barbie K. Ganser-Pornillos, and Owen 
Pornillos of the University of Virginia; Chaoyi Xu and Juan R. Perilla of the University of 
Delaware; Florian K. M. Schur of the European Molecular Biology Laboratory and the Institute of 
Science and Technology Austria; Terri D. Lyddon, Marc C. Johnson, and Clifton L. Ricana of the 
University of Missouri. The National Institutes of Health funded the research. This work was 
made possible through XSEDE grant MCB170096. The work also relied on computation on the 
special-purpose Anton 2 system, which is made available without cost by D.E. Shaw Research 
and hosted by PSC with funding from grant R01-GM116961 from the National Institutes of 
Health. 

2.3. Lamellipodium Is a Myosin-Independent Mechanosensor 

XSEDE resources help University of Chicago team simulate cell movement, upending scientific 
expectations 

Cancer, immune, and developmental therapeutics could all depend on the ability to regulate 
ÃÅÌÌÓȭ ÅØÔÒÕÓÉÏÎ ÏÆ ÔÈÅ ÌÁÍÅÌÌÉÐÏÄÉÕÍȟ ÔÈÅ ÃÅÌÌȭÓ ÍÏÔÏÒ ÄÕÒÉÎÇ ÍÉÇÒÁÔÉÏÎ ÉÎÖÏÌÖÅÄ ×ÉÔÈ ÔÈÅ ÑÕÉÃË 
repair of wounds. A host of critical biological functions including migration of cell lineages in 
embryonic development, movement of macrophages to fight infection, and the pathology of 
cancer metastasis depend on cells first extruding a lamellipodium as a first step in cytotaxis. 
Researchers have long expected that formation of lamellipodia would depend on myosin, a chief 
motor in cell movement. But the data were ambiguous. Gregory A. Voth of the University of 
Chicago and colleagues there and at the University of Rochester determined to settle the 
question using a combination of laboratory and computer modeling studies. To facilitate the 
ÌÁÔÔÅÒȟ ÐÏÓÔÄÏÃÔÏÒÁÌ ÆÅÌÌÏ× 4ÁÍÁÒÁ "ÉÄÏÎÅ ÉÎ 6ÏÔÈȭÓ ÇÒÏÕÐ ÍÁÄÅ ÕÓÅ ÏÆ 83%$%ȭÓ ÏÎÌÉÎÅ ÔÕÔÏÒÉÁÌÓ 
to prepare her code for use on XSEDE HPC resources. Wet-lab work by Patrick W. Oakes at the 
University of Rochester established that the lamellipodium attachment was biphasic, with the 
movement of the organelle depending on the resistance of the underlying substrate. More 
surprisingly, Oakes found that inhibitors of ATPase enzymatic function did not prevent the 
process. This suggested myosin, which depends on ATP hydrolysis to function, was not involved. 
Further lab work implicated the protein integrin, more known for its function as part of an 
anchoring network of the cell to the substrate, as necessary. This suggested that the energy of 
the biphasic attachment came from the binding and dissociation energies of integrin with an 
ÅØÔÅÒÎÁÌ ÐÒÏÔÅÉÎȟ ÆÉÂÒÏÎÅÃÔÉÎȟ ÏÎ ÔÈÅ ÓÕÂÓÔÒÁÔÅȢ )Î ÏÒÄÅÒ ÔÏ ÕÎÄÅÒÓÔÁÎÄ /ÁËÅÓȭÓ ×ÏÒËȟ "ÉÄÏÎÅ 
employed the XSEDE-allocated Bridges system at PSC to model lamellipodia formation and 
attachment. The work required roughly 300 seconds of virtual lamellipodium behavior in three 
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dimensions, under thousands of different 
assumptions for how the components worked. 
Each simulation took three to four hours to 
compute, employing about 2,000 of "ÒÉÄÇÅÓȭ 
computational cores. Further, the simulation 
showed similar behavior to the lab results 
when the biphasic interaction with the 
ÓÕÂÓÔÒÁÔÅ ÕÓÅÄ Á ȰÃÁÔÃÈ ÂÏÎÄȱ ÍÅÃÈÁÎÉÓÍɂthe 
larger the surface resistance, the longer the 
connections holding integrin to fibronectin 
persisted. It also reproduced the wet-lab 
behavior of mutant cells with altered catch 
bonds. The team reported their results in the 
journal Proceedings of the National Academy of 
Sciences USA in March. Future work will aim for 
drug therapies targeting cell movement in 
cancer and other disease processes. (see Figure 
3.) 

This work was supported through internal 
funds from the University of Rochester 
(P.W.O.); National Institute of General Medical 
Sciences Grant GM085087 (to M.L.G.); and the 
Department of Defense/Army Research Office 
through a Multidisciplinary University Research Initiative Grant W911NF1410403 (to M.L.G. and 
G.A.V.). This work was also partially supported by the University of Chicago Materials Research 
Science and Engineering Center, which is funded by National Science Foundation Award DMR-
1420709. The NSF-funded computational time on XSEDE resources at PSC was provided through 
grant MCA94P017. 

2.4. Multimessenger Observations of a Flaring Blazar Coincident with High-
Energy Neutrino IceCube-170922A 

Identification of cosmic-ray source by IceCube Neutrino Observatory depended on global 
collaboration, XSEDE resources 

First identified as of cosmic origin a century ago, the source of the charged particles that make 
up cosmic rays has long been unknown. Due to the electrical charge of these particles, they 
follow peripatetic paths through the cosmos and their points of origin cannot be determined by 
backtracking their path of incidence with a detector. Particle physics theory, however, offers a 
remedy: The preponderant component of a cosmic ray is protons, which close to the source 
would likely collide with surrounding matter or light, providing a shower of secondary particles, 
including gamma rays, X-rays and neutrinos. The latter, because of their neutral charge and 
limited interaction with matter in the intervening universe, would be expected to follow a 
straight-line path from the point of origin to Earth. To detect such cosmic neutrinos, scientists at 
the University of Wisconsin-Madison lead an international collaboration that built the IceCube 

 

Figure 3: Soft substrates do not inhibit lamellipodia 
protrusion dynamics. (A and B) Contours of a cell 
expressing a GFP membrane marker plated on soft and 
stiff substrates. (C) Protrusive regions were identified 
by overlaying successive contours and identifying new 
areas. Inset shows how the average width of the 
contour was calculated. (D) Schematics of the 
computational model. Integrins at the lamellipodium 
protrusions bind and unbinding the underlying 
substrate. The substrate resists this binding by 
opposing a force. This force determines the duration of 
the lamellipodium attachment, by modulating integrin 
unbinding energy. 
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Neutrino Observatory out of a square 
kilometer of Antarctic ice (see Figure 4). 
Modeling interactions of neutrinos and 
detectable secondary particles resulting 
from their rare interaction with water 
molecules in the ice, however, required 
massive computation. Parts of the workflow 
run 100 to 300 times faster on GPU clusters 
relative to traditional CPUs, but the team 
found that the limited availability of GPUs 
was hindering their progress. Gonzalo 
-ÅÒÉÎÏȟ )ÃÅ#ÕÂÅȭÓ ÃÏÍÐÕÔÉÎÇ ÍÁÎÁÇÅÒȟ 
×ÏÒËÅÄ ×ÉÔÈ 83%$%ȭÓ .ÏÖÅÌ ÁÎÄ )ÎÎÏÖÁÔÉÖÅ 
Projects Lead Sergiu Sanielevici of PSC and 
other ECSS experts to refine the IceCube 
workflow so that it could take advantage of 
ÍÕÌÔÉÐÌÅ 83%$% ÒÅÓÏÕÒÃÅÓȟ ÉÎÃÌÕÄÉÎÇ 03#ȭÓ 
Bridges, Comet at SDSC, XStream at Stanford 
University and the collection of clusters 

available through the Open Science Grid Consortium. The incorpoÒÁÔÉÏÎ ÏÆ 83%$%ȭÓ '05 ÁÎÄ #05 
ÃÁÐÁÂÉÌÉÔÉÅÓ ÉÎ )ÃÅ#ÕÂÅȭÓ ×ÏÒËÆÌÏ× ÐÒÏÖÅÄ ÐÁÒÔÉÃÕÌÁÒÌÙ ÓÍÏÏÔÈȟ ÔÈÁÎËÓ ÔÏ ÔÈÅ ÈÅÌÐ ÏÆ %#33 
expertise. In September 2017, IceCube detected a very high energy neutrino and sent a 
subsequent alert to the international astrophysics community. Follow up observation across the 
electromagnetic spectrum allowed the identification of the point of origin of the neutrinoɂthe 
ÂÌÁÚÁÒ 483 πυπφϹπυφȟ σȢψ ÂÉÌÌÉÏÎ ÌÉÇÈÔ ÙÅÁÒȭÓ ÄÉÓÔÁÎÃÅ ÆÒÏÍ %ÁÒÔÈȢ 4ÈÉÓ ÉÓ ÔÈÅ ÆÉÒÓÔ ÃÏÎÆÉÒÍÅÄ 
source of very high energy neutrinos and a success for multimessenger astrophysics. 

The work resulted in two high-profile articles in Science ÉÎ *ÕÌÙ ςπρψȠ Ȱ-ÕÌÔÉÍÅÓÓÅÎÇÅÒ 
observations of a flaring blazar coincident with high-energy neutrino IceCube-ρχπωςς!ȱ 
(authors the IceCube, Fermi-LAT, MAGIC, AGILE, ASAS-SN, HAWC, H.E.S.S, INTEGRAL, Kanata, 
Kiso, Kapteyn, Liverpool telescope, Subaru, Swift/NuSTAR, VERITAS and VLA/17B-403 teams) 
ÁÎÄ Ȱ.ÅÕÔÒÉÎÏ ÅÍÉÓÓÉÏÎ ÆÒÏÍ ÔÈÅ ÄÉÒÅÃÔÉÏÎ ÏÆ ÔÈÅ ÂÌÁÚÁÒ 483 πυπφϹπυφ ÐÒÉÏÒ ÔÏ ÔÈÅ )ÃÅ#ÕÂÅ-
170922! ÁÌÅÒÔȱ ɉÁÕÔÈÏÒÓ ÔÈÅ )ÃÅ#ÕÂÅ #ÏÌÌÁÂÏÒÁÔÉÏÎɊȢ 4ÈÉÓ ÓÔÕÄÙ ×ÁÓ ÆÕÎÄÅÄ ÂÙ Á ÎÕÍÂÅÒ ÏÆ 
sources, which can be found here and here, respectively. Computational time on NSF-funded 
XSEDE resources was provided through grant PHY150040.  

2.5. XSEDE researchers visualize massive Joplin, Missouri tornado 

5ÓÉÎÇ 83%$% ÓÅÒÖÉÃÅÓ ÁÎÄ ÒÅÓÏÕÒÃÅÓ ÁÎÄ ÔÈÅ ÐÏ×ÅÒ ÏÆ .#3!ȭÓ $ÁÔÁ !ÎÁÌÙÓÉÓ ÁÎÄ 6ÉÓÕÁÌÉzation 
group, a pair of Illinois researchers were able to accurately simulate an EF-5 tornado in Joplin, MO 
from 2011 

What if we could peer into the formation of a tornado in hopes of better understanding it? Better 
yet, what if we could look into one of the deadliest and most unpredictable storm cells in recent 
memory? 

Thanks to XSEDE, visualization expert David Bock (National Center for Supercomputing 
Applications) and atmospheric science researcher Brian Jewett (University of Illinois) are doing 
just that, by working together to visualize a unique tornado that wreaked havoc on Joplin, 
Missouri in 2011 (see Figure 5). 

 

Figure 4: IceCube detector schematic: Detector By NASA-
VERVEɂIceCube Science TeamɂFrancis Halzen, 
Department of Physics, University of Wisconsin 
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The tornado, which lasted for 38 minutes on May 11, 2011, claimed 158 lives and resulted in 
over 16,000 insurance claims totaling more than $2 billion dollars, more than any other single 
event in the history of Missouri. 

But how can we gain present-day insights from a storm that happened over seven years ago? 

With the power of data visualization, data becomes explicitly visible, leading to new insights into 
atmospheric behaviors that were not previously obtainable. So long as relevant data exists 
(radar imagery, temperature and humidity data, etc.), it can be molded into something visible. 

Thanks to an allocation from XSEDE, Brian Jewett, a professor of Atmospheric Science at the 
University of Illinois, has been able to collaborate with NCSA visualization expert David Bock to 
help to reveal insights from merging storms, an ongoing mysterious atmospheric phenomenon. 

Ȱ83%$% ÍÁËÅÓ ÉÔ ÓÏ ÅÁÓÙȢ 7Å ÃÁÎ ÇÅÔ ÔÏ ×ÏÒË ÏÎ ÓÏÍÅÔÈÉÎÇ ÉÍÍÅÄÉÁÔÅÌÙȟȱ ÓÁÉÄ "ÏÃËȢ Ȱ7Å ÈÁÖÅ ÁÔ 
our disposal not just visualization capabilities, but computational help. It created a conduit for us 
ÔÏ ×ÏÒË ÔÏÇÅÔÈÅÒȢȱ 

With the help of XSEDEȭs Extended Collaborative Support Services (ECSS) team, which provides 
the framework for researchers to find relevant collaborators, Jewett was able to connect with a 
dedicated visualization expert (Bock) to make his data come to life. Due to ECSSȭs robust 
collaboration structure, this project was relatively seamless. 

Ȱ&ÏÒÍÁÌÌÙȟ ×Å ÁÒÅ ×ÏÒËÉÎÇ ÔÈÒÏÕÇÈ 83%$%ͻÓ %#33 ÔÅÁÍȟȱ ÓÁÉÄ *Å×ÅÔÔȢ Ȱ)ȭÖÅ ×ÏÒËÅÄ ×ÉÔÈ 83%$%ȭÓ 
%#33 ÔÅÁÍ ÂÅÆÏÒÅ ÏÎ ÔÈÅ ÃÏÍÐÕÔÁÔÉÏÎÁÌ ÓÉÄÅȟ ÂÕÔ )ȭÖÅ ÎÅÖÅÒ ÇÏÔÔÅÎ ÔÏ ×ÏÒË ÏÎ ÔÈÅ ÖÉÓÕÁÌÉÚÁÔÉÏÎ 
side. ECSS provides a formal procedure where I can put in a request to work with someone like 
$ÁÖÅ "ÏÃËȟ ÒÉÇÈÔ ÄÏ×Î ÔÈÅ ÓÔÒÅÅÔ ÈÅÒÅ ÁÔ .#3!ȟ ÁÎÄ ÉÔ ÃÁÎ ÈÁÐÐÅÎ ÑÕÉÃËÌÙȢȱ 

This collaboration lets Bock and Jewett, two subject-matter experts in their respective fields, 
combine their skill sets to produce groundbreaking research - in this case, surrounding the 
formation of tornadoes. 

Ȱ4ÈÅÒÅ ÁÒÅ ÓÔÉÌÌ ÑÕÅÓÔÉÏÎÓ ÁÂÏÕÔ ÈÏ× Á ÔÏÒÎÁÄÏ ÓÔÁÒÔÓȟ ÁÎÄ ÎÕÍÅÒÉÃÁÌ ÓÉÍÕÌÁÔÉÏÎ ÉÓ ÃÒÉÔÉÃÁÌ ÔÏ 
ÁÄÄÒÅÓÓÉÎÇ Á ÌÏÔ ÏÆ ÔÈÏÓÅ ÑÕÅÓÔÉÏÎÓȟȱ ÓÁÉÄ *Å×ÅÔÔȢ Ȱ.ÕÍÅÒÉÃÁÌ ÍÏÄÅÌÓ ÇÉÖÅ ÙÏÕ Ô×Ï ÔÈÉÎÇÓȢ &ÉÒÓÔȟ 
ÔÈÅÙ ÇÉÖÅ ÙÏÕ ÁÎ ÉÎÃÒÅÄÉÂÌÙ ÄÅÔÁÉÌÅÄ ÐÉÃÔÕÒÅ ÉÎ ÔÉÍÅ ÁÎÄ ÓÐÁÃÅ ÏÆ ×ÈÁÔȭÓ ÇÏÉÎÇ ÏÎȟ ÓÏ ÁÓ ÏÆÔÅÎ ÁÓ 
one chooses to save the data, you can establish continuity, a vital aspect of a weather 
ÓÉÍÕÌÁÔÉÏÎȢȱ 

These models also give researchers like Jewett an extra tool in analyzing storms ɀ they allow for 
variables to be changed to observe storms under different conditions. 

Ȱ/ÎÅ ÃÁÎ ÁÌÓÏ ÇÏ ÉÎ ÁÎÄ Ô×ÅÁË ÔÈÉÎÇÓ ÉÎ ÎÕÍÅÒÉÃÁÌ ÍÏÄÅÌÓȟȱ *Å×ÅÔÔ ÓÁÉÄȢ Ȱ&ÏÒ ÅØÁÍÐÌÅȟ ÉÎ ÔÈÅ Ðast, 
if you wanted to study a warm case and a 
ÃÏÌÄ ÃÁÓÅȟ ÙÏÕȭÄ ÈÁÖÅ ÔÏ ÄÉÇ ÔÈÒÏÕÇÈ ×ÅÁÔÈÅÒ 
maps and find cases with identical 
conditions. With the model, we can control 
the amount of rain or sunshine or even the 
time of year, and see how a given storm 
reacÔÓȢȱ 

Now that numerical simulations can be run, 
the help of a visualization expert is needed 
to transform the data into something visible. 
4ÈÁÔͻÓ ×ÈÅÒÅ .#3!ȭÓ $ÁÖÉÄ "ÏÃË ÃÏÍÅÓ ÉÎȢ 
With the help of Jewett, he takes massive 

 

Figure 5: Visual representation of the Joplin Tornado. Full 
visualization available at  https://youtu.be/CQ3ccpdtoQc. 
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amounts of data and turns them into something we can see, and in turn, learn about, even when 
the concepts are novel. 

Ȱ)Î ÔÈÅ *ÏÐÌÉÎ ÓÔÏÒÍȟ ÔÈÅÒÅ ×ÅÒÅ ÁÃÔÕÁÌÌÙ Ô×Ï ÓÔÏÒÍÓ ÔÈÁÔ ×ÅÒÅ ÍÅÒÇÉÎÇȢ "ÅÆÏÒÅ ÔÈÉÓȟ ×Å ÈÁÄ 
visualized one big storm, but we never had to consider different regions of the same data 
ÍÏÄÅÌȟȱ ÓÁÉÄ "ÏÃË Ȱ(Ï× ÄÏ ÙÏÕ ÃÏÌÏÒ ÔÈÅÓÅ ÄÉÓÔÉÎÃÔ ÓÔÏÒÍÓ ÄÉÆÆÅÒÅÎÔÌÙ ÔÏ ÔÅÌÌ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅ 
ÂÅÔ×ÅÅÎ ÔÈÅÍȩ 7ÈÁÔ ÈÁÐÐÅÎÓ ×ÈÅÎ ÔÈÅÓÅ ÓÔÏÒÍÓ ÍÅÒÇÅȩ 7ÅȭÒÅ ÔÁÌËÉÎÇ ÁÂÏÕÔ ÈÏ× ÔÏ ÄÏ ÔÈÁÔȟ 
ÁÎÄ ÉÔȭÓ ÆÁÓÃÉÎÁÔÉÎÇ ÔÏ ÅØÔÅÎÄ ÍÙ ÓÏÆÔ×ÁÒÅ ÔÏ ÄÏ ÔÈÅÓÅ ÎÅ×ȟ ÃÏÍÐÌÅØ ÔÈÉÎÇÓȢȱ 

Both on the visualization and modeling ends, however, there is substantial work yet to be done. 

Ȱ!Ó ÙÏÕ ÓÁ× ×ÉÔÈ ÔÈÅ *ÏÐÌÉÎ ÓÔÏÒÍȟ ÌÏÏËÉÎÇ ÁÔ ÉÔ ÆÒÏÍ ÁÂÏÖÅȟ ÉÔͻÓ ÂÅÁÕÔÉÆÕÌȟȱ ÓÁÉÄ "ÏÃËȢ Ȱ"ÕÔ ×Å ÄÏ 
not have enough resolution to see the space where the tornado forms. We need more frames and 
we need more data, but to me, that is the exciting part. We figure out what combination of 
ÖÁÒÉÁÂÌÅÓ ×Å ×ÁÎÔ ÔÏ ÌÏÏË ÁÔȟ ÁÎÄ ÔÈÅÎ ×Å ÃÁÎ ÒÕÎ ÁÎÏÔÈÅÒ ÓÉÍÕÌÁÔÉÏÎ ÔÏ ÌÏÏË ÃÌÏÓÅÒȢȱ 

While this may not provide us all of the answers, visualizing the previously-un-visualized leads 
to important scientific insights ɀ ones that could help us better predict and prepare for deadly 
tornadic events like those in Joplin seven years ago. 

ȰDecades ago, scientists at NCAR (National Center for Atmospheric Research) developed 
simulations that showed splitting storms. After their work was released, people starting looking 
aÔ ÓÐÌÉÔÔÉÎÇ ÓÔÏÒÍÓ ÍÕÃÈ ÃÌÏÓÅÒȟȱ said Jewett. "In turn, simulations can inform the community 
with things to look out for, which has led to strides made in forecasting and warning. It has not 
painted the whole picture, but these sort of simulations can inform the general public's 
understÁÎÄÉÎÇ ÏÆ ÁÔÍÏÓÐÈÅÒÉÃ ÓÃÉÅÎÃÅÓȢȱ 

4ÈÅ ÓÔÕÄÙȟ ȰVisual Representation of the Joplin Tornadic Storm,ȱ was presented at the PEARC18 
Conference in July 2018 in the Proceedings of the Practice and Experience on Advanced 
Research Computing. The study authors are Brian Jewett of the University of Illinois at Urbana-
Champaign and David Bock of the National Center for Supercomputing Applications. XSEDE 
resources and services provided through grant No. ATM050014N. 

2.6. Transmitter release site organization can predict synaptic function at 
the neuromuscular junction 

Simulations on XSEDE resources plus lab work on frog neuromuscular junction sheds light on 
human disease 

&ÏÒ ÁÌÌ ÔÈÅ ÎÅÕÒÁÌ ÓÙÎÁÐÓÅȭÓ ÉÍÐÏÒÔÁÎÃÅ ÔÏ ÑÕÅÓÔÉÏÎÓ ÉÎ ÆÉÅÌÄÓ ÁÓ ÄÉÓÐÁÒÁÔÅ ÁÓ ÓÐÉÎÁÌ ÃÏÒÄ ÄÁÍÁÇÅȟ 
psychiatry and degenerative neuromuscular disease, scientists still face challenges in 
understanding the details of its function. Early researchers studied the frog neuromuscular 
ÊÕÎÃÔÉÏÎ ɉ.-*Ɋ ÂÅÃÁÕÓÅ ÏÆ ÔÈÉÓ ÓÙÎÁÐÓÅȭÓ ÌÁÒÇÅ ÓÉÚÅ ÁÎÄ ÅÁÓÅ ÏÆ ÍÁÎÉÐÕÌÁÔÉÏÎȢ "ÕÔ ÉÔÓ ÄÉÆÆÅÒÉÎÇ 
organization and behavior compared to mammalian synapses led many scientists to dismiss it as 
not relevant to mammalianɂand humanɂbiology. However, the chemical and subcellular 
components are identical in frog and mammalian synapses. This fact led the team of Stephen 
Meriney of the University of Pittsburgh; his graduate student Anne Homan; Rozita Laghaei at 
PSC; and colleagues at PSC and Pitt to use these systems as models to determine how structure 
influences function. Homan carried out a series of lab experiments on frog and mouse NMJs. 
Meanwhile, Laghaei used the MCell software (developed by the National Center for Multiscale 
Modeling of Biomedical Systems, made up of PSC, Pitt, the Salk Institute and Carnegie Mellon 
University) to create a nerve cell/muscle cell synapse running on XSEDE-allocated resources 
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Bridges at PSC, Comet at the SDSC, and 
Stampede1 at TACC. The massive Monte 
Carlo simulation was enabled in particular 
by "ÒÉÄÇÅÓȭ unique large-memory (3 TB) 
nodes. In the computer model, Laghaei 
reorganized the components of a frog NMJ 
so that they were laid out in the same 
geometric pattern as in a mouse NMJ. She 
found that the behavior of the new system 
was identical to what Homan saw in the 
real mouse. The difference between the 
two species lay entirely in how the NMJ 
components were organized, and not in a 
more fundamental difference; the frog 
system is, indeed, relevant to human 
synapses. Later simulations showed that 

the collaborators could tune the behavior of the NMJ at will, by changing the geometry of the 
components. (See Figure 6.) 

The group reported their results in two papers in the Journal of Neurophysiology in November 
ÁÎÄ $ÅÃÅÍÂÅÒ ςπρχȢ #ÏÌÌÅÁÇÕÅÓ ÉÎ 0ÉÔÔȭÓ $ÅÐÁÒÔÍÅÎÔ ÏÆ #ÈÅÍÉÓÔÒÙ ÁÒÅ ÎÏ× ÕÓÉÎÇ ÔÈÅ ÌÅÓÓÏÎÓ 
learned to design new drug candidates to treat neuromuscular diseases in humans. This work 
was supported by National Institute of Neurological Disorders and Stroke Grant R01 NS-090644 
(S. Meriney, R. Laghaei, and M. Dittrich). This work used XSEDE, which is supported by NSF 
Grant OCI-1053575, specifically, Comet, Stampede, and Bridges; awarded through XSEDE grant 
MCB160134. 

 

 

 

  

  

 

 

 
  

 

Figure 6: In the frog NMJ (A), neurotransmitter-containing 
packets (vesicles) waiting to be dumped into the synapse 
are arranged in two rows. (Vesicles are in red, calcium 
channels below the vesicles are small red dots, and the 
calcium ions diffusing in the nerve terminal are 
represented as small blue or yellow dots.) In the mouse 
(B), the vesicles are organized in clusters that each 
contain two vesicles. Simulations on Bridges showed that 
the frog system, when rearranged in clusters like the 
mouse, began to behave like the mouse NMJ. 
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3. Discussion of Strategic Goals and Key Performance Indicators 

The strategic goals of XSEDE (§1.1) cover a considerable scope. Additionally, the specific 
activities within our scope are often very detailed; therefore, to ensure that this significant and 
detailed scope will ultimately deliver our mission and realize our vision, we decompose the 
three strategic goals into components or sub-goals to be considered individually.  

In determining the best measures of progress toward each of the sub-goals, KPIs that correlate 
to impact on the scientific community are used. These often pair measurements of outcome with 
an assessment of quality or impact to provide both a sense of scope and significance of the 
supporting activities. 

3.1. Deepen and Extend Use 

XSEDE will 1) deepen the useɂmake more effective useɂof the advanced digital services 
ecosystem by existing scholars, researchers, and engineers and 2) extend the use to new 
communities. We will 3) contribute to preparationɂworkforce developmentɂof scholars, 
researchers, and engineers in the use of advanced digital technologies via training, education, 
and outreach; and we will 4) raise the general awareness of the value of advanced digital research 
services.  

3.1.1. Deepening Use to Existing Communities 

XSEDE engages in a range of activities that serve to deepen use including identifying new 
technologies and new service providers, evolving the e-infrastructure, and enhancing the 
research prowess of current and future researchers. However, the ongoing use of resources and 
services available via XSEDE is the key indicator of this deepening use. As a result, the project 
has chosen three KPIs (Table 3-1) that together measure the ongoing engagement with the 
community with an emphasis on exposing the diversity of those consuming these services: 1) 
Number of sustained users of XSEDE resources and services via the portal, 2) Number of 
sustained underrepresented individuals using XSEDE resources and services via the portal, and 
3) Percentage of sustained allocation users from non-traditional disciplines of XSEDE resources 
and services.  

Table 3-1: KPIs for the sub -goal of deepen use (existing communities).  

KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Number of 
sustained 
users of 
XSEDE 
resources and 
services via 
the portal  

RY5       
CEE (§4) 

RY4       

RY3 3,500/  
qtr  

4,196 4,089    

RY2 3,000/  
qtr  

3,962 3,754 2,488 3,020 4,527 

RY1 >5,000/ 
qtr  

* 4,755 4,446 4,924 6,186 

Number  of 
sustained 
underreprese
nted 
individuals 
using XSEDE 

RY5       
CEE (§4) 

RY4       

RY3 1,500/  
yr 

529 506    
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KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

resources and 
services via 
the portal  

RY2 1,500/  
yr 

490 408 296 402 1,640 

RY1 >1,000/ 
yr 

* 322 238 535 1,095 

Percentage of 
sustained 
allocation 
users from 
non-
traditional 
disciplines of 
XSEDE 
resources and 
services 

RY5       
ECSS (§5) 

 
 
 
 
 
 
 
 
 

RY4       

RY3 20/  
qtr  

22.1 20.7    

RY2  21.5 20.4 21.1 21.0 21.0 

RY1  * 18.2 19.9 18.6 18.9 

The number of sustained users continues to exceed the expected target and has grown 
significantly from the previous year. The number of sustained underrepresented users represent 
12.5% (506/4,089) of the sustained user community and is on track to meet the annual target. 
Given that the majority of our users are graduate students and faculty, we can do a rough 
comparison of this percentage given national averages. The National Center for Science and 
Engineering Statistics (NCSES) released a comprehensive report (2017 Women, Minorities, and 
Persons with Disabilities in Science and Engineering (WMPD)) on demographic groups in 
science and engineering education and employment. Shown in Table 3-1.1, we can see relative 
percentage participation from underrepresented communities in the predominant science and 
engineering disciplines for users in XSEDE. We can see that our current performance of 12.5% of 
our sustained user community coming from underrepresented communities, while low by any 
optical evaluation, indicates that we are performing relatively well as compared with national 
averages. We believe this is a reflection of a persistent focus on continuous engagement and 
deepening of the relationship with these communities. 

Table 3-1.1: Graduate student participation in science an d engineering -- U.S. citizens and permanent 
residents  

Graduate Disciplines  Total  Underrepresented Males  Females 

All Science and Engineering 601,883 (11%) 68,628 (42%) 253,493 

Computer Science 76,546 (8%)   5,835 (2%)      1,734 

Engineering 164,488 (6%) 10,645 (2%)      2,881 

Earth, Atmospheric and Ocean Sciences 15,710 (37%)   5,835 (4%)         675 

Physical Sciences 40,332 (7%)   2,798 (3%)     1,106 

Biological Sciences 78,490 (12%)   9,520 (8%)     5,915 
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3.1.2. Extending Use to New Communities 
New communities are defined as fields of science, industry, and underrepresented communities 
that represent less than one percent of XSEDE Resource Allocation Committee (XRAC) 
allocations. The Novel & Innovative Projects (NIP) team and the Broadening Participation team 
both work to bring advanced digital services to new communities. XSEDE measures both the 
number of new users and the number of new users on research projects from underrepresented 
communities and non-traditional disciplines of XSEDE resources and services as the indicators 
of progress (Table 3-2).  

Table 3-2: KPIs for the sub -goal of extend use (new communities).  

KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Number of new 
users of XSEDE 
resources and 
services via the 
portal  

 

RY5       
CEE (§4) 

RY4       

RY3 3,000/  
qtr  

1,095 2,743    

RY2 2,000/  
qtr  

2,305 2,813 2,346 2,917 10,381 

RY1 >1,000/ 
qtr  

* 1,973 1,849 2,359 6,181 

Number  of new 
underrepresented 
individuals using 
XSEDE resources 
and services via 
the portal  

RY5       
CEE (§4) 

RY4       

RY3 200/qtr  134 155    

RY2 150/qtr  251 175 222 234 950 

RY1 100/qtr  * 150 135 240 525 

Percentage of new 
allocation users 
from non -
traditional 
disciplines of 
XSEDE resources 
and services 

RY5       
ECSS (§5) 

 

RY4       

RY3 30/ yr 33.1 26.0    

RY2  24.8 26.0 26.6 33.9 27.8 

RY1  * 21.8 24.9 31.0 25.7 

The number of new users this quarter has not quite met the expected target but is usual for this 
time of year based on the overlap with summer. The number of new underrepresented users is 
under the target. It should be noted that we increased our metric on both targets from RY2. In 
addition to increasing efforts to increase our numbers, we continuously monitor our targets to 
determine whether they should be increased/decreased at the end of any given project year. 
Increasing underrepresented communities is a direct reflection of personal engagement. 
Conference exhibiting contacts take time to join the user community, and only one CEE-BP 
workshop was held this reporting period. New, underrepresented users should increase in the 
subsequent reporting periods as several workshops and additional conference exhibiting and 
presentations are planned for the winter and early spring. 
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3.1.3. Prepare the Current and Next Generation 

0ÁÒÔ ÏÆ 83%$%ȭÓ ÍÉÓÓÉÏÎ ÉÓ ÔÏ ÐÒÏÖÉÄÅ Á ÂÒÏÁÄ ÃÏÍÍÕÎÉÔÙ ÏÆ existing and future researchers with 
access and training to use advanced digital services via the sub-goal of preparing the current and 
next generation of computationally-savvy researchers. While many activities support this sub-
goal, such as the various Champion (§4.6), Student Engagement (§4.4), and Education (§4.2) 
programs, the training offered through Community Engagement & Enrichment (CEE) impacts 
the most people directly. Therefore, the key indicator (Table 3-3) of performance toward this 
goal, which is reflective of industry standards, is the number of participant hours of live training 
delivered by XSEDE.  

Table 3-3: KPIs for the sub -goal of preparing the current and next generation.  

KPI 
Report 
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Number of 
participant 
hours of live  
training 
delivered by 
XSEDE 

RY5       
CEE (§4) 

RY4       

RY3 
40,000/  

yr 
14,140 8,274    

RY2  * * * * * 

RY1  * * * * * 

The number of participant hours of live training delivered by XSEDE is lower for this quarter 
because training offered and/or attended is typically cyclical and in line with the school year. We 
would expect to meet our target for this KPI if the numbers recover and stay constant for the 
remainder of the reporting year, and we will continue monitoring this metric and performance 
to determine future courses of action. 

3.1.4. Raising Awareness 

While many activities led by teams throughout the XSEDE organization, such as our Workforce 
Development (§4.2), User Engagement (§4.3), Broadening Participation (§4.4), and Campus 
Engagement (§4.6) contribute to our ability to raise the general awareness of the value of 
advanced digital research services, we have chosen to focus on measures in two areas (Table 
3-4): user input and social media. Desirable trends in these key outcomes can be correlated to 
success for this sub-goal.  

Table 3-4: KPIs for the sub -goal of raise awareness of the value of advanced digital research.  

KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Aggregate mean 
rating of use r 
awareness of 
XSEDE resources 
and services 

 

RY5       
PgO (§9) 

RY4       

RY3 3.5 of 5/yr 3.69 -    

RY2  3.59 - - - 3.59 

RY1  * - - - NA 
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KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Percent increase 
in social media 
impressions over 
time  

RY5       
PgO (§9) 

RY4       

RY3 15/yr  62 14    

RY2 NA -14 -20 -2 93 9 

RY1 NA * NA 147 -37 NA 

- Data reported annually 

User Awareness is an annual KPI that has achieved the target for RY3. For percent increase in 
social media over time, we fell slightly below our target, most likely because we did not conduct 
any social media campaigns during this timeframe. However, we are still seeing an overall 
increase and expect this to rise above 15% next reporting pÅÒÉÏÄ ÁÓ ×ÅȭÌÌ ÂÅ ÈÅÁÖÉÌÙ ÐÒÏÍÏÔÉÎÇ 
83%$%ȭÓ ÐÒÅÓÅÎÃÅ ÁÔ 3#ρψ ÁÎÄ ÓÕÂÓÅÑÕÅÎÔ ÌÁÕÎÃÈ ÏÆ ÏÕÒ ÎÅ× Ȱ$ÉÓÃÏÖÅÒ -ÏÒÅȱ ×ÉÔÈ 83%$% 
campaign. 

3.2. Advance the Ecosystem 
Exploiting its internal efforts and drawing on those of others, XSEDE will advance the broader 
ecosystem of advanced digital services by 1) creating an open and evolving e-infrastructure, and 
by 2) enhancing the array of technical expertise and support services offered. 

3.2.1. Create an Open and Evolving e-Infrastructure 

There are a variety of factors that affect the evolution of the e-infrastructure. These range from 
external factors, such as the number of XSEDE Federation members and the variety of services 
they provide, to internal factors, like Operations (§7) of critical infrastructure and services and 
the evaluation and integration of new capabilities. While we actively seek new Federation 
members and Service Providers, as well as partnerships with national and international 
cyberinfrastructure projects, we view our role as connectors of these elements to have the most 
impact. Thus, XSEDE focuses on the number of new capabilities in production as an indicator of 
performance with respect to this sub-goal (Table 3-5).  

Table 3-5: KPIs for the sub -goal of create an open and evolving e -infrastructure.  

KPI 
Report 
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Total number 
of capabilities 
in production  

RY5       
XCI (§6) 

RY4       

RY3 81 76 86    

RY2 * 72 74 74 75 75 

RY1 * * 63 63 69 69 

XCI surpassed the target of 81 capabilities supported in production for the year and reached 86 
this quarter by completing 10 new capabilities. Eight capabilities that RACD has been working 
on since PY2 were delivered as part of the Community Software Repository, which will enhance 
the ability of XSEDE and its infrastructure collaborators to document user needs, manage 
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engineering efforts to deliver software supporting those needs, and discover software available 
in the XSEDE environment. One capability was provided by CRI to support monitoring and usage 
reporting of campus HPC resources, and one capability was provided jointly by the CEE, RAS, 
and RACD teams to provide guided resource discovery in the XSEDE User Portal. We anticipate a 
slowdown in new capabilities in the last half of the year, though we expect to end the year 
significantly surpassing the yearly target and will thus re-evaluate it. 

3.2.2. Enhance the Array of Technical Expertise and Support Services 

To enhance the technical expertise of our staff to offer an evolving set of support services, we 
will continue many activities including workshops, symposia, and training events hosted by 
Extended Collaborative Support Services (ECSS) and Service Providers (§5.6). The KPI for this is 
feedback provided from the XSEDE user-base through the annual user survey (Table 3-6). 

Table 3-6: KPIs for the sub -goal of enhance the array of technical expertise and support services.  

KPI 
Report 
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Aggregate 
mean rating of 
user 
satisfaction 
with XSEDE 
technical 
support 
services 

RY5       
PgO (§9) 

RY4       

RY3 
3.5 of 
5/yr  

3.64 3.69    

RY2 N/A  3.44 - - - 3.44 

RY1 N/A  * * * * * 

- Data reported annually.  

Users satisfaction has exceeded the target for RP2 and continues to trend well. If the trend 
continues, the target will likely be raised for RY4. 

3.3. Sustain the Ecosystem 

XSEDE will sustain the advanced digital services ecosystem by 1) ensuring and maintaining a 
reliable, efficient, and secure infrastructure, and 2) providing excellent user support services. 
Furthermore, XSEDE will operate an 3) effective, 4) productive, and 5) innovative virtual 
organization. 

3.3.1. Provide Reliable, Efficient, and Secure Infrastructure 

Many activities support the provisioning and support of reliable, efficient and secure 
infrastructureɂsuch as User Interfaces & Online Information (§4.5), Security (§7.2), Data 
Transfer Services (§7.3), Systems Operations and Support (§7.5), support for Allocations (§8.2), 
and Allocations, Accounting & Account Management (§8.3)ɂbut perhaps the truest measure of 
ÁÎ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȭÓ ÒÅÌÉÁÂÉÌÉÔÙ ÉÓ ÉÔÓ ÒÏÂÕÓÔÎÅÓÓ ÁÓ ÒÅÆÌÅÃÔÅÄ ÂÙ ÓÕÓÔÁÉÎÅÄ ÁÖÁÉÌÁÂÉÌÉÔÙȢ 4ÈÕÓȟ ÔÈÅ +0) 
for this sub-goal is the mean composite availability of core services, shown as a percentage 
(Table 3-7), measured as a geometric mean. This is a composite measure of the availability of 
critical enterprise services and the XRAS allocations request management service. 
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Table 3-7: KPIs for the sub -goal of provide reliable, efficient, and secure infrastructure.  

KPI 
Report 
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Mean 
composite 
availability of 
core services  
(geometric 
mean of critical 
services and 
XRAS) 

RY5       
XSEDE 
Operations (§7) 

RY4       

RY3 99.9/qtr  99.9 99.9    

RY2 99.9/qtr  99.8 99.9 99.9 99.9 99.9 

RY1 99.0/qtr  * 99.9 99.9 99.9 99.9 

Availability of core services continues to be outstanding, reaching 99.9 percent for the fifth 
consecutive reporting period. Sustained high availability demonstrates to users a continued 
commitment to providing reliable enterprise services. 

3.3.2. Provide Excellent User Support 

Although nearly every group in the organization has some support function, we have chosen to 
focus on metrics with respect to two primary support interfaces to the community: the XSEDE 
Operations Center (XOC) and the Resource Allocation Services (RAS) team. The XOC is the 
frontline centralized support group that either resolves or escalates tickets to the appropriate 
resolution center depending on the request. RAS is responsible for the allocations process and 
the allocation request system. These two support interfaces are the focus for gauging the 
progress towards achieving the sub-goal of providing excellent user support, specifically: 1) the 
mean time to resolution on support tickets that are resolved by the XOC or routed to, and 
resolved by, other XSEDE areas, 2) the aggregate mean rating of user satisfaction with 
allocations process and support services measured via a quarterly survey of users who have 
interacted with the allocations request system and the allocations process more generally; and 
3) the percentage of research requests successful (not rejected) determined following the 
quarterly allocations session (Table 3-8). 

Table 3-8: KPIs for the sub -goal of provide excellent user support.  

KPI 
Report  
Year 

Target RP1 RP2 RP3 RP4 Total  Owner  

Mean time to 
ticket resolution 
(hours)  

 

RY5       
XSEDE 
Operations 
(§7)  

 
RY4       

RY3 < 24 / qtr  12.3 18.5    

RY2 < 24 / qtr  26.0 20.1 22.8 15.0 21.0 

RY1 < 24 / qtr  * 24.0 28.2 23.1 25.1 

Aggregate mean 
rating of user 
satisfaction with 
allocations 
process and 
support services  

RY5       
RAS (§8) 

RY4       

RY3 4 of 5/ yr 4.06 4.16    

RY2 4 of 5/ yr 4.08 4.00 4.14 3.86 4.02 
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KPI 
Report  
Year 

Target RP1 RP2 RP3 RP4 Total  Owner  

RY1 4 of 5/ yr * 3.98 4.03 4.03 4.01 

Percentage of 
research requests 
successful (not 
rejected)  

RY5       
RAS (§8) 

RY4       

RY3 85.0 / qtr  65.0 70.0    

RY2 85.0 / qtr  70.0 69.0 72.0 68.0 69.8 

RY1 85.0 / qtr  * 76.0 75.0 74.0 75.0 

The target ticket resolution time was met once again this reporting period. However, because 
the times for three consecutive reporting periods have been substantially lower than the target, 
the target will be lowered for the next reporting period.  

RAS continues to deliver high user satisfaction for both the process and the supporting software 
services despite challenges with resource availability. For the successful research requests KPI, 
there was a slight improvement on this metric. As part of increasing its focus on this metric, A3M 
added a required field to the XRAS Submit for XSEDE that now requires users to address their 
access to other resources, which should significantly reduce rejections for this technicality. It is 
noted here, however, that reducing the rejection rates will result in greater post-review cuts to 
recommended allocations in order to fit within the envelope of available resources. 

3.3.3. Effective and Productive Virtual Organization 

During the first five years of XSEDE, in conjunction with developing a methodology for driving 
and assessing performance excellence, XSEDE adopted the Baldrige Criteria5 and has assessed 
and applied criteria from all seven criteria by that methodology. These include annual reviews of 
the vision, mission, strategic goals, project-wide processes and standards (KPIs); user and staff 
surveys (§4.3, §9.5); stakeholder communications (§9.1); advisory boards (§9.1); community 
engagement (§4); workforce development (§4.2); and the analysis of organizational data that 
leads to organizational learning, strategic improvement, and innovation. With this foundation, it 
is now appropriate to look to the XSEDE users to give us an indication of our effectiveness by 
rating the importance of the resources and services provided by XSEDE (Table 3-9).  

Table 3-9: KPIs for the sub -goal of operate an effective and productive virtual organization.  

KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Mean rating of 
importance of 
XSEDE resources 
and services to 
researcher 
productivity  

RY5       
PgO (§9) 

RY4       

RY3 4.2 of 5/yr 4.43 -    

RY2  4.412 - - - 4.41 

RY1  4.322 - - - 4.32 

                                                             
5 https://www.nist.gov/baldrige/  

Formatted:  Underline, Underline color: Blue, Font color:

Blue

Deleted: Table 3-9

https://www.nist.gov/baldrige/


 

RY3 IPR 7 Page 22 

KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Percentage of 
users who indicate 
the use of XSEDE-
managed and/or 
XSEDE-associated 
resources in the 
creation of their 
work product 1 

RY5       
PgO (§9) 

RY4       

RY3 79 - 79    

RY2 * * * * * * 

RY1 * * * * * * 

1 New KPI added in RY3 RP2. 

2 These historical numbers are based on other survey data that was vaguely related to this KPI. We created a new 
survey item in RY3 to address it directly. 

- Data reported annually.  

The importance of XSEDE resources and services to researcher productivity is reported annually 
via the XSEDE User Survey. The historical data provided is based on other survey data that was 
vaguely related to this KPI. We created a new survey item in 2018 to address it directly. The 
2018 survey results show this KPI exceeding its target, so we will consider increasing the target 
for PY9. The KPI for the percentage of researchers that used XSEDE in the generation of their 
work product is a new KPI. As we only have one data point for this KPI, we used that for our 
target.  

3.3.4. Innovative Virtual Organization 

Measuring innovation for an organization like XSEDE (or for organizations in general) is difficult 
and represents an area of open research. After much thought and discussion both internally and 
with external stakeholders and advisors, we have identified two indicators that correlate to 
innovation within the project: 1) percentage of Project Improvement Fund proposals resulting in 
innovations in the XSEDE organization and 2) mean rating of innovation within the organization 
by XSEDE staff (Table 3-10). The first indicator is a measurement of our ability to fund smaller 
innovative improvements within the project; the second measures how staff rate the level of 
innovation within the project. These KPIs will continue to be the subject of an open conversation 
within the organization and with stakeholders and advisors as XSEDE assesses these 
measurements and how to best quantify innovation.  

 

Table 3-10: New KPIs for the sub-goal of operate an innovative organization.  

KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Percentage of 
Project 
Improvement 
Fund proposals 
resulting in 
innovations in the 
XSEDE 
organization  

 

RY5       
PgO (§9) 

RY4       

RY3 60/yr  - -    

RY2  * * * * * 

RY1  * * * * * 
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KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Mean rating of 
innovation within 
the organization 
by XSEDE staff 

 

 

RY5       
PgO (§9) 

RY4       

RY3 3.5 of 5/ 
yr 

- 3.95    

RY2  * * * * * 

RY1  * * * * * 

- Data reported annually.  

The Project Improvement Fund innovations KPI is collected annually and will be reported in 
RP4. The innovations rating by staff is collected via the XSEDE Staff Climate Study and reported 
ÁÎÎÕÁÌÌÙȢ 4ÈÉÓ ÙÅÁÒȭÓ ÒÅÓÕÌÔÓ ÓÈÏ× ÔÈÅ ÒÁÔÉÎÇ ÅØÃÅÅÄÅÄ ÔÈÅ ÔÁÒÇÅÔȢ 4ÈÉÓ ÔÁÒÇÅÔ ×ÉÌÌ ÌÉËÅÌÙ ÂÅ 
increased for the next reporting year. Both KPIs are new in RY3, so historical data is not 
available. 
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4. Community Engagement & Enrichment (WBS 2.1) 

At the core of Community Engagement & Enrichment (CEE) is the researcher, broadly defined to 
include anyone who uses or may potentially use the array of resources and services offered by 
XSEDE. The CEE team is dedicated to actively engaging a broad and diverse cross-section of the 
open science community, bringing together those interested in using, integrating with, enabling, 
and enhancing the national cyberinfrastructure. Vital to the CEE mission is the persistent 
relationship with existing and future users, including allocated users, training participants, 
XSEDE collaborators, and campus personnel. CEE will unify public offerings to provide a more 
consistent, clear, and concise message about XSEDE resources and services, and bring together 
those aspects of XSEDE that have as their mission teaching, informing, and engaging those 
interested in advanced cyberinfrastructure.  

The five components of CEE are Workforce Development (§4.2), which includes Training, 
Education and Student Preparation, User Engagement (§4.3), Broadening Participation (§4.4), 
User Interfaces & Online Information (§4.5), and Campus Engagement (§4.6). These five teams 
ÅÎÓÕÒÅ ÒÏÕÔÉÎÅ ÃÏÌÌÅÃÔÉÏÎ ÁÎÄ ÒÅÐÏÒÔÉÎÇ ÏÆ 83%$%ȭÓ ÁÃÔÉÏÎÓ ÔÏ ÁÄÄÒÅÓÓ ÕÓÅÒ ÒÅÑÕÉÒÅÍÅÎÔÓȢ 4ÈÅÙ 
provide a consistent suite of web-based information and documentation and engage with a 
ÂÒÏÁÄ ÒÁÎÇÅ ÏÆ ÃÁÍÐÕÓ ÐÅÒÓÏÎÎÅÌ ÔÏ ÅÎÓÕÒÅ ÔÈÁÔ 83%$%ȭÓ ÒÅÓÏÕÒÃÅÓ ÁÎÄ ÓÅÒÖÉÃÅÓ ÃÏÍÐÌÅÍÅÎÔ 
those offered by campuses. Additionally, CEE teams expand workforce development efforts to 
enable many more researchers, faculty, staff, and students to make effective use of local, 
regional, and national advanced digital resources. CEE expands efforts to broaden the diversity 
of the community utilizing advanced digital resources. The CEE team tightly coordinates with 
the rest of XSEDE, particularly Extended Collaborative Support Service (ECSS) (§5), Resource 
Allocation Services (§8), XSEDE Cyberinfrastructure Integration (§6), and External Relations 
(§9.2).  

CEE is focused on personal interactions, ensuring that existing users, potential users, and the 
general public have sufficient access to materials and have a positive and effective experience 
with XSEDE public offerings and frontline user support. As such, the CEE Key Performance 
Indicators are designed to broadly assess this performance. CEE focuses on metrics that quantify 
how many users in aggregate are benefiting from XSEDE resources and services. Additionally, 
CEE focuses on how well the user base is sustained over time and how well training offerings 
evolve with changing user community needs. 

Key Performance Indicators for CEE are listed in the table below. Additional information about 
these KPIs can be found on the XSEDE KPIs & Metrics wiki page. For other metrics with respect 
to this WBS, see Appendix §12.2.2.1. 

Table 4-1: KPIs for Community Engagement & Enrichment.  

Area Metric  
Repor
t Year 

Target  RP1 RP2 RP3 RP4 Total  
Sub-goal 

Supported  
Number of 
students 
benefiting 
from XSEDE 
resources and 
services 
through 
training, 
XSEDE 
projects, or 
conference 
attendance  

RY5            
Deepen/ 
Extend ɂ 
Deepen/ 
Extend ɂ 
Deepen use 
to existing 
communities 
(§3.1.1) 

RY4            

RY3 1,250/  
qtr  1,613  1,666        

RY2 950/qtr  1,722 1,478 1,170 1,522 3,720 

RY1 50/qtr  * 997 815 2,679 4,824 

https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table3-1
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Area Metric  
Repor
t Year 

Target  RP1 RP2 RP3 RP4 Total  
Sub-goal 

Supported  
Percentage of 
under -
represented 
students 
benefiting 
from XSEDE 
resources and 
services 
through 
training, 
XSEDE 
projects, or 
conference 
attendance  

RY5            
Deepen/ 
Extend ɂ 
Deepen use 
to existing 
communities 
(§3.1.1) 

RY4            

RY3 50/ qtr   28 26        

RY2 50 / qtr  28 27 30 28 30 

RY1 50 / qtr  * 34  33 19 28 

Aggregate 
mean rating of 
training 
impact for 
attendees 
registered 
through the 
portal  

RY5            Deepen/ 
Extend ɂ 
Extend use 
to new 
communities 
(§3.1.2) 

RY4            

RY3 4.40 of 5 
/qtr  4.50   4.42       

RY2 4 of 5 
/qtr  4.29 4.34 4.57 4.50 4.42 

RY1 4 of 5 
/qtr  * 4.54 4.39  4.28 4.36 

Number of 
institutions 
with a 
Champion  

RY5            Deepen/ 
Extend ɂ 
Deepen use 
to existing 
communities 
(§3.1.1) 

RY4            

RY3 250 259   266       

RY2 240 218 238 239 246  246 

RY1 225 * 224 231 234 234 

Percentage of 
user 
requirements 
addressed  

RY5            
Sustain ɂ 
Provide 
excellent 
user support 
(§3.3.2) 

RY4            

RY3 100/  
qtr  

89 
(40/45)   

 90(47/
52)       

RY2 100/  
qtr  

78 
(36/44)  

102 
(47/46)  

86 
(32/37)  

93 
(41/44)  

91 
(156/157)  

RY1 100/  
qtr  * 50 

(16/32)  
89 

(40/45)  
75 

(40/53)  
74 

(96/130)  

CEE is meeting or exceeding most of its KPIs with the exception of (1) the percentage of 
underrepresented students benefiting from XSEDE resources and services through training, 
XSEDE projects, or conference attendance and (2) the percentage of user requirements 
addressed. The results for the percentage of underrepresented students benefiting from XSEDE 
resources and services through training, XSEDE projects, or conference attendance have 
consistently been lower than the target of 50%, which is ambitious, and well above the national 
average for any given underrepresented community in scientific computing. We continue to set a 
high bar in this area in an effort to move toward a more sustainable impact for 
underrepresented students.  
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While the goal of the percentage of user requirements addressed is to completely address all 
issues within the reporting period, we rely on SPs and other areas within XSEDE to engage most 
issues. This KPI metric value for the current reporting period is consistent with the value 
reported quarterly for the first two years of the project, however the KPI is being reviewed and 
will likely be changed in IPR8. 

Finally, for the metric ȰNumber of students benefiting from XSEDE resources and services 
through training, XSEDE projects, or conference attendance,ȱ we have been consistently doing 
better than the target and this will be re-evaluated in the coming reporting period. Likewise, the 
metric ȱ Number of institutions with a Champion,ȱ the target has already been surpassed this 
Reporting Year and the target will be re-evaluated in the next reporting period. 

CEE Highlights 

User Engagement and User Interface & Online Information continue to see high satisfaction 
ratings, which are considered a direct measurement of user satisfaction in general. Campus 
Engagement, in collaboration with the Strategic, Planning & Policy Evaluation team, conducted 
its first climate study. Final results are expected to be available next reporting period. 
Additionally, campus engagement has expanded to include not only campus champion activities, 
but to focus on long-term sustainability for the program and for champions as well. As part of 
this effort, campus engagement held Grant Proposal Writing and Paper Writing Apprenticeships 
arising from the Virtual Residency Workshops.  

CEE continues to see additional collaborations across L3 areas including personnel from every 
L3 area. Of note is a collaboration between Kate Cahill and Linda Akli funded from the National 
Science FoundatÉÏÎȭÓ CyberTraining program. While this work is in addition to the efforts in 
XSEDE, it is a direct reflection of the collaborations and innovation that continue to occur across 
the project. 

Karla Gendler, project manager for CEE, left the project and was replaced by Leslie Morsek. Chris 
Hempel retired from L3 area lead of User Engagement, and Bryan Snead from Texas Advanced 
Computing Center (TACC) is now the interim lead for this area.  

4.1. /99 5ƛǊŜŎǘƻǊΩǎ hŦŦƛŎŜ ό².{ нΦмΦмύ 

4ÈÅ #%% $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÈÁÓ ÂÅÅÎ Åstablished to provide the necessary oversight to ensure the 
greatest efficiency and effectiveness of the CEE area. This oversight includes providing direction 
to the L3 management team, coordination of, and participation in, CEE planning activities and 
repÏÒÔÓ ÔÈÒÏÕÇÈ ÔÈÅ ÁÒÅÁȭÓ 0ÒÏÊÅÃÔ -ÁÎÁÇÅÒ, and monitoring compliance with budgets, and 
retarget effort if necessaryȢ 4ÈÅ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÁÌÓÏ ÁÔÔÅÎÄÓ ÁÎÄ ÓÕÐÐÏÒÔÓ ÔÈÅ ÐÒÅÐÁÒÁÔÉÏÎ ÏÆ 
project level reviews and activities. 

4ÈÅ #%% $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÃÏÎÔÉnue to manage and set direction for CEE activities and 
responsibilities. They will contribute to and attend bi-weekly Senior Management Team calls, 
contribute to the project level plan, schedule, and budget, contribute to XSEDE quarterly, annual, 
and other reports as required by the NSF and attend XSEDE quarterly and annual meetings. 
,ÁÓÔÌÙȟ ÔÈÅ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÁÄÖÉÓÅ ÔÈÅ 83%$% 0) ÏÎ ÍÁÎÙ ÉÓÓÕÅÓȟ ÅÓÐÅÃÉÁÌÌÙ ÔÈÏÓÅ ÒÅÌÅÖÁÎÔ ÔÏ 
this WBS area. 

4.2. Workforce Development (WBS 2.1.2) 

The Workforce Development mission is to provide a continuum of learning resources and 
services designed to address the needs and requirements of researchers, educators, developers, 
integrators, and students utilizing advanced digital resources. This includes providing 
professional development for XSEDE team members. 
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Workforce Development fulfills its mission through an integrated suite of training, education, 
and student preparation activities to address formal and informal learning about advanced 
digital resources. CEEɀWorkforce Development provides business and industry with access to 
83%$%ȭÓ ×ÏÒËÆÏÒÃÅ ÄÅÖÅÌÏÐÍÅÎÔ ÅÆÆÏÒÔÓ ÉÎÃÌÕÄÉÎÇ ÔÒÁÉÎÉÎÇ ÓÅÒÖÉÃÅÓ ÁÎÄ ÓÔÕÄÅÎÔ ÉÎÔÅÒÎÓÈÉÐÓ ÔÈÁÔ 
have historically proven beneficial to industry. 

Workforce Development is comprised of three areas: Training, Education, and Student 
Preparation. The Training team develops and delivers training programs to enhance the skills of 
ÔÈÅ ÎÁÔÉÏÎÁÌ ÏÐÅÎ ÓÃÉÅÎÃÅ ÃÏÍÍÕÎÉÔÙ ÁÎÄ ÅÎÓÕÒÅ ÐÒÏÄÕÃÔÉÖÅ ÕÓÅ ÏÆ 83%$%ȭÓ ÃÙÂÅÒÉÎÆÒÁÓÔÒÕÃÔÕÒÅȢ 
The Education team works closely with Training and Student Preparation to support faculty in 
all fields of study with their incorporation of advanced digital technology capabilities within the 
undergraduate and graduate curriculum. The Student Preparation program actively recruits 
students to use the aforementioned training and education offerings to enable the use of XSEDE 
resources by undergraduate and graduate students to motivate and prepare them to pursue 
advanced studies and careers to advance discovery and scholarly studies.  
The XSEDE YouTube channel introduced last quarter by the Workforce Development Training 
team is now up to 400 subscribers. The total number of badges awarded is up to 264, and 
improvements were made to the hosting structure. One of the satellite sites that hosted the 
XSEDE Summer Boot Camp posted an article 
(https://news.psu.edu/story/535525/2018/09/10/academics/parallel -computing-boot-camp-
hundreds-learn-together-miles-apart) about the training. Multicast monthly workshops were 
held on Big Data, OpenMP, and MPI, in addition to six webcast events, including Programming 
for Advanced Architectures on Stampede2 and Introduction to Data Visualization on XSEDE 
Systems. Advanced Globus Data Transfer is a new topic available in online training, while two 
Python online topics had major updates. The Training team has begun including information on 
the Code of Conduct in training events. 

The Students Program had seven undergraduate students apply to participate in the fall XSEDE 
EMPOWER Program (http://computationalscience.org/xsede -empower), and all were accepted. 
Four are continuing from previous summers, semesters, or quarters of participation in the 
program. Five are from Minority-Serving Institutions and two are from institutions in EPSCoR 
states. All are male; two are ethnic minorities. Here are highlights from the activities of the fall 
student participants: 

¶ Jean Santiago, undergraduate student at University of Puerto Rico - Mayagüez, created a 
visualization presentation that was accepted to the Gallery of Fluid Motion at the 71st 
Annual Meeting of the American Physical Society Division of Fluid Dynamics, November 
18 ɀ 20, 2018, in Atlanta, GA. He also created a visualization that appears on the YouTube 
page for the HPC and visualization lab where he is working: 
https://w ww.youtube.com/watch?v=LaUYJ6NBKwE 

¶ David Hughes, undergraduate student at California State Polytechnic University - 
Pomona, created an XSEDE/Bridges user guide and gave a lecture about his project, 
Ȱ83%$%ȟ Bridges, and 3ÐÁÒËȱȟ to the Big Data Analytics course on his campus. 

¶ $ÉÅÇÏ ,ÏÓÁÄÁ 2ÕÂÉÏ ÁÎÄ 4ÁÅÙÏÕÎÇ 3ÈÉÎȟ ÕÎÄÅÒÇÒÁÄÕÁÔÅ ÓÔÕÄÅÎÔÓ ÁÔ 7ÏÆÆÏÒÄ #ÏÌÌÅÇÅȟ 
×ÅÒÅ ÆÅÁÔÕÒÅÄ ÆÏÒ ÔÈÅÉÒ %-0/7%2 ÐÁÒÔÉÃÉÐÁÔÉÏÎ ÏÎ ÔÈÅ 7ÏÆÆÏÒÄȢÅÄÕ ×ÅÂÓÉÔÅȡ 
ÈÔÔÐȡȾȾ×ÏÆÆÏÒÄȢÅÄÕȾÎÅ×ÓÒÏÏÍȾςπρψȾ0ÁÉÄȤÔÏȤÌÅÁÒÎȾ 

For other metrics with respect to this WBS, see Appendix §12.2.2.1.1. 

https://news.psu.edu/story/535525/2018/09/10/academics/parallel-computing-boot-camp-hundreds-learn-together-miles-apart
https://news.psu.edu/story/535525/2018/09/10/academics/parallel-computing-boot-camp-hundreds-learn-together-miles-apart
http://computationalscience.org/xsede-empower
https://www.youtube.com/watch?v=LaUYJ6NBKwE
https://www.youtube.com/watch?v=LaUYJ6NBKwE
http://wofford.edu/newsroom/2018/Paid-to-learn/
http://wofford.edu/newsroom/2018/Paid-to-learn/
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4.3. User Engagement (WBS 2.1.3) 

The mission of the User Engagement (UE) team is to capture community needs, requirements, 
ÁÎÄ ÒÅÃÏÍÍÅÎÄÁÔÉÏÎÓ ÆÏÒ ÉÍÐÒÏÖÅÍÅÎÔÓ ÔÏ 83%$%ȭÓ ÒÅÓÏÕÒÃÅÓ ÁÎÄ ÓÅÒÖÉÃÅÓȟ ÁÎÄ ÒÅÐÏÒÔ ÔÏ ÔÈÅ 
national community how their feedback is being addressed. XSEDE places an emphasis on 
maintaining consistent user contact, traceability in tracking user issues, and closing the feedback 
loop.  

This reporting period, User Engagement management transitioned from Chris Hempel to Bryan 
Snead. 

UE continues to connect with all active PIs quarterly to ensure their projects are progressing and 
any issues their teams may be encountering are identified and addressed. In the current 
reporting period, 2,467 enquiries were sent to 2,140 unique PIs: 162 responses were received, 
52 issues were identified. 90% of these issues were addressed (47/52). The goal is to completely 
address all issues within the reporting period, but UE relies on SPs and other areas within 
XSEDE to engage most issues. This KPI target value for the current reporting period is consistent 
with the value reported quarterly for the first two years of the project, however the KPI is being 
reviewed and will likely be changed in IPR8. 

Since IPR5, UE has assisted the Novel and Innovative Projects (NIP) project lead (Sergiu 
Sanielevici) by sending contact emails to NIP project PIs. 5%ȭÓ ÉÎÖÏÌÖÅÍÅÎÔ ÉÎ ÔÈÅ ÃÒoss-area 
effort to reduce the number of stale user accounts included reminders to renewal PIs to review 
the list of users with access to their projects; this task has also become a quarterly UE activity. 

UE continues to seek opportunities to assist the Campus Champions team with tasks related to 
user and champion engagement  

For other metrics with respect to this WBS, see Appendix §12.2.2.1.2.  

4.4. Broadening Participation (WBS 2.1.4) 

"ÒÏÁÄÅÎÉÎÇ 0ÁÒÔÉÃÉÐÁÔÉÏÎȭÓ ÍÉÓÓÉÏÎ És to engage underrepresented minority researchers from 
domains that are not traditional users of HPC and from Minority Serving Institutions. This target 
audience ranges from potential users with no computational experience to computationally 
savvy researchers, educators, Champions, and administrators who will promote change at their 
institutions for increased use of advanced digital services for research and teaching.  

The target for recruiting new underrepresented users was not met this quarter. Conference 
exhibiting contacts take time to join the user pool, and only one CEE-BP workshop was held this 
reporting period at Morgan State University. New underrepresented users should increase in the 
subsequent reporting periods as several workshops and additional conference exhibiting and 
presentations are planned for the winter and early spring. 

Compute4Change at SC18 will increase the pool of students from underrepresented and non-
traditional disciplines qualified and motivated to apply to the XSEDE EMPOWER and other 
computational and data science internships, REU and fellowship programs. Stacyann Nelson, 
Advanced Computing for Social Change (ACSC) alumna and PhD candidate in Physics at Florida 
A&M University helped staff our table at the 2019 ACM Tapia Celebration of Diversity in 
Computing in Orlando, Florida. Campus Champion Jerry Perez of University of Texas at Dallas 
helped staff the XSEDE table at the 2019 National SACNAS Conference in San Antonio, TX.  

The pilot collaboration with the California State University at Los Angeles DIRECT-STEM 
program that will train a cohort of 75 undergraduates and graduates is showing promise for 
replication at other institutions with grants to engage and retain underrepresented students in 
STEM disciplines. A former Advanced Computing for Social Change participant, Roberto 
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Camacho, who is a PhD candidate at University of Texas at El Paso, is co-teaching some of the 
Python modules.  

CEE-BP continues to expand the opportunities for students and Campus Champions to 
participate in XSEDE BP outreach activities, as near-peer mentors and as trainers. Their 
participation enriches the team and provides excellent role models for the new students and 
prospective users.  

For other metrics with respect to this WBS, see Appendix §12.2.2.1.3.  

4.5. User Interfaces & Online Information (WBS 2.1.5) 

User Interfaces & Online Information (UII) is committed to enabling the discovery, 
ÕÎÄÅÒÓÔÁÎÄÉÎÇȟ ÁÎÄ ÅÆÆÅÃÔÉÖÅ ÕÔÉÌÉÚÁÔÉÏÎ ÏÆ 83%$%ȭÓ ÐÏ×ÅÒÆÕÌ ÃÁÐÁÂÉÌÉÔies and services. Through 
5))ȭÓ ÏÎÇÏÉÎÇ ÅÆÆÏÒÔ ÔÏ ÉÍÐÒÏÖÅ ÁÎÄ ÅÎÇÁÇÅ Á ÖÁÒÉÅÔÙ ÏÆ ÁÕÄÉÅÎÃÅÓ ÖÉÁ ÔÈÅ 83%$% ×ÅÂÓÉÔÅ ÁÎÄ 
user portal, UII has an immediate impact on a variety of stakeholders including the general 
public, potential and current users, educators, services providers, campus affiliates, and funding 
agencies. These stakeholders will gain valuable information about XSEDE through an 
information rich website, the XSEDE User Portal, and a uniform set of user documentation.  

The UII team continues to actively engage with the wider XSEDE team to help advance the 
mission of the project. As reflected in the Appendix, the satisfaction ratings of the website, User 
Portal, and user documentation have improved since the last user survey. The UII team 
continually works on improving these three areas to create a positive and productive experience 
for the user. This reporting period, documentation improvements were made to various user 
guides including the DUO guide, Bridges, Stampede and more. The team worked closely with the 
Resource Allocation Service (RAS) group to create a comprehensive resource selector, which is 
an easy-to-use guide on the various levels of systems XSEDE has to offer. 

For other metrics with respect to this WBS, see Appendix §12.2.2.1.4.  

4.6. Campus Engagement (WBS 2.1.6) 

The Campus Engagement program promotes and facilitates the effective participation of a 
diverse national community of campuses in the application of advanced digital resources and 
services to accelerate discovery, enhance education, and foster scholarly achievement. 

Campus Engagement, via the Campus Champions, works directly with institutions across the U.S. 
both to facilitate computing and data-intensive research and education, nationally and with 
collaborators worldwide, and to expand the scale, scope, ambition and impact of these 
endeavors. This is done by increasing scalable, sustainable institutional uptake of advanced 
digital services from providers at all levels (workgroup, institutional, regional, national, and 
international ), fostering a broader, deeper, more agile, more sustainable and more diverse 
nationwide cyberinfrastructure ecosystem across all levels, and cultivating inter-institutional 
interchange of resources, expertise and support. Campus Engagement also aims to assist with 
the establishment and expansion of consortia (e.g., intra-state, regional, domain-specific) that 
collaborate to better serve the needs of their advanced computing stakeholders. 

Campus Champions continue to grow (517 champions at 266 institutions) and continue to have 
increasing participation in activities that help them be more effective helping researchers use 
research cyberinfrastructure. In addition to the monthly All Champions call and the Community 
Chat call, Champions are: collaborating to develop Ask.CI, a Q&A site; participating and leading 
efforts with the Campus Research Computing (CaRC) Consortium; and engaging with the 
networking community via conferences and workshops. Highlights for this period include the 
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Grant Proposal Writing Apprenticeship and the Paper Writing Apprenticeship that arose from 
the Virtual Residency Workshops: 

In spring 2017, the Virtual Residency (VR) program embarked on an additional activity, as a 
follow-on arising from a combÉÎÁÔÉÏÎ ÏÆ ÔÈÅ 62 ÐÒÏÇÒÁÍ ÕÎÄÅÒ /5 Ó #ÁÍÐÕÓ #) %ÎÇÉÎÅÅÒ ÇÒÁÎÔ 
and the XSEDE Campus Champions program. This ÁÃÔÉÖÉÔÙȭÓ goal was to teach CI Facilitators how 
to write grant proposals, by writing a grant proposal together, so that the participants would be 
able to learn from experienced PIs, not only the basic structures of grant proposal writing but 
also how to think strategically about proposals and projects. 

/ÒÉÇÉÎÁÌÌÙȟ ÔÈÅ 'ÒÁÎÔ 0ÒÏÐÏÓÁÌ 7ÒÉÔÉÎÇ !ÐÐÒÅÎÔÉÃÅÓÈÉÐ Ó ÁÐÐÒÏÁÃÈ ×ÁÓ ÔÏ ÄÅÖÅÌÏÐ ÁÎ .3& 
workshop proposal at mid-5-figures to fund a few intermediate-level VR summer workshops. A 
one-page precis of the intended workshop proposal was developed by the Apprenticeship and 
was sent to the relevant NSF program officer. Feedback on the one-page precis suggested that a 
full NSF CyberTraining proposal, with significantly expanded scope and scale, would be 
appropriate, and this became the new focus of the Apprenticeship. 

The CyberTraining proposal was developed by the Grant Proposal Writing Apprenticeship team 
over a period of many months, starting in summer 2017 (and submitted in mid-February 2018). 
The proposal was developed as an entirely volunteer effort. The proposal writing team had a 
total of 67 participants, from 52 institutions in 31 US states and territories and 1 other country, 
including 10 Minority Serving Institutions (MSIs), 12 non-PhD-granting institutions, and 19 
institutions in 13 EPSCoR jurisdictions. 

After the proposal was submitted, the Apprenticeship went on hiatus. The proposal was 
ultimately declined, so the Grant Proposal Writing Apprenticeship has been reactivated for 
2018-19 to submit a new CyberTraining proposal. 

During the 2018 Virtual Residency workshop, participants and leaders realized that CI 
Facilitators need capability in writing scholarly publications, at a level comparable to the need 
for grant proposal writing. Therefore, a new Paper Writing Apprenticeship has been established, 
currently focused on developing a paper about the 2018 VR workshop for the PEARC '19 
conference, using an approach similar to that of the Grant Proposal Writing Apprenticeship. If 
time permits, additional papers may be pursued as well. 

For other metrics with respect to this WBS, see Appendix §12.2.2.1.5.  
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5. Extended Collaborative Support Service (WBS 2.2) 

The Extended Collaborative Support Service (ECSS) improves the productivity of the XSEDE user 
community through meaningful collaborations and well-planned training activities. The 
objective is to optimize applications, improve work and data flows, increase effective use of the 
XSEDE digital infrastructure, and broadly expand the XSEDE user base by engaging members of 
underrepresented communities and domain areas. The ECSS program provides professionals 
who can be part of a collaborative teamɂdedicated staff who develop deep, collaborative 
relationships with XSEDE usersɂhelping them make best use of XSEDE resources to advance 
their work. These professionals possess combined expertise in many fields of computational 
science and engineering. They have a deep knowledge of underlying computer systems and of 
the design and implementation principles for optimally mapping scientific problems, codes, and 
middleware to these resources. ECSS includes experts in not just the traditional use of advanced 
computing systems but also in data-intensive work, workflow engineering, and the enhancement 
of scientific gateways.  

ECSS projects fall into five categories: Extended Support for Research Teams (ESRT), Novel and 
Innovative Projects (NIP), Extended Support for Community Codes (ESCC), Extended Support for 
Science Gateways (ESSGW), and Extended Support for Training, Education and Outreach 
(ESTEO). Project-based ECSS support is requested by researchers via the XSEDE peer-review 
allocation process, or, in some cases, suggested by reviewers as something that would benefit 
the researchers. If reviewers recommend support and if staff resources are available, projects 
progress through three activities. First, the project is assigned to an ECSS expert. Second, the 
project is quantified with the formation of a work plan through collaboration with the research 
group. The work plan includes concrete quarterly goals and staffing commitments from both the 
PI team and ECSS. Third, when the project is completed, the ECSS expert produces a final report 
with input from the research group. A successful project is the completion of all three phases. 
Each state of the progression is measured to provide an assessment of progress. Submission of 
work plans within  45 days of initial contact, 90% of projects with work plans completed, and 
85% of completed projects with final reports within three months are additional criteria for 
success. The ECSS managers review work plans and also track progress via Interim Project 
Reports.  

Key Performance Indicators for Extended Collaborative Support Service are listed in the table 
below. Additional information about these KPIs can be found on the XSEDE KPIs & Metrics wiki 
page. For other metrics with respect to this WBS, see Appendix §12.2.2.2. 

 

Table 5-1: KPIs for Extended Collaborative Support Service.  

KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Number of 
completed ECSS 
projects  

 

RY5       
Deepen/Extend 
ɂ Deepen use 
to existing 
communities 
(§3.1.1) 

RY4       

RY3 45/yr  17   10       

RY2 50/yr  16 9 10 12 47 

RY1 50/yr  * 10 13 25 48 

https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table4-1
https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table4-1
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KPI 
Report  
Year 

Target  RP1 RP2 RP3 RP4 Total  Owner  

Aggregate 
mean rating of 
ECSS impact by 
PIs 

RY5            
Deepen/Extend 
ɂ Deepen use 
to existing 
communities 
(§3.1.1) 

RY4            

RY3 4 of 5/yr   NA  3.93       

RY2 4 of 5/yr  4.11  4.03 3.82   4.31 4.03 

RY1 4 of 5 
/qtr  

* 4.56  4.61 3.29 4.14 

Aggregate 
mean rating of 
PI satisfaction 
with ECSS 
support  

RY5            
Deepen/Extend 
ɂ Deepen use 
to existing 
communities 
(§3.1.1) 

RY4            

RY3 
4.5 of 
5/yr  

 NA 4.31        

RY2 
4.5 of 
5/yr  

4.65 4.56 4.17  4.75 4.47  

RY1 
4.5 of 5 

/qtr  
* 4.86 4.72  4.64 4.54 

NA - There are no Impact and Satisfaction ratings as ECSS recently changed the way these assessments are recorded. 
Future ratings obtained from the PI interviews will be validated ÂÙ ÁÎ ÁÎÏÎÙÍÏÕÓ ÓÕÒÖÅÙ ÃÏÎÄÕÃÔÅÄ ÂÙ ÔÈÅ 83%$%ȭÓ 
Strategic Planning, Policy & Evaluation (SP&E) team.  

In this reporting period, the mean impact and PI satisfaction KPIs were slightly below the target 
values. This is partly due to several projects where the ECSS experts were not able to make 
significant progress in boosting code performance. Nonetheless, even these collaborations still 
produced valuable insights. For example, the PI ɉ*ÅÆÆÒÅÙ 0ÏÔÏÆÆɊ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔ Ȱ$ÅÖÅÌÏÐÍÅÎÔ ÏÆ Á 
High-0ÅÒÆÏÒÍÁÎÃÅ 0ÁÒÁÌÌÅÌ 'ÉÂÂÓ %ÎÓÅÍÂÌÅ -ÏÎÔÅ #ÁÒÌÏ 3ÉÍÕÌÁÔÉÏÎ %ÎÇÉÎÅȱ ÒÁÔÅÄ ÔÈÅ ÉÍÐÁÃÔ Á 
Ȭρȭ ÂÕÔ ÁÌÓÏ ÎÏÔÅÄ ÔÈÅ %#33 ÅØÐÅÒÔÓ ÄÉÓÃÏÖÅÒÅÄ ÔÈÁÔ ÍÏÒÅ ÔÈÁÎ χπϷ ÏÆ ÔÈÅ ÔÉÍÅ ×ÁÓ ÓÐÅÎÔ 
evaluating the computationally expensive error function, thereby limiting the potential for 
impact. While ECSS is not seriously concerned with the slight dip in the KPI results, ECSS will 
carefully review all recent PI interviews and look for opportunities for improvement. 

The XSEDE evaluation team (SP&E) has begun sending PIs an anonymous survey following their 
PI interview asking the same questions about ECSS satisfaction and impact that the ECSS 
directors ask during those interviews. While the ECSS team will continue to ask questions about 
ECSS satisfaction and impact during the PI interview and report those numbers in each IPR, 
SP&E plans to aggregate the anonymous survey responses yearly and compare those scores to 
the scores reported during the interviews. This will help ECSS determine whether allowing PIs 
to report these numbers anonymously affects ECSS metrics for satisfaction and impact. 

ECSS Highlights 

4ÈÅ Ȱ-ÏÒÅÌÌÉ -ÁÃÈÉÎÅȱȡ ! 0ÒÏÐÏÓÁÌ 4ÅÓÔÉÎÇ Á #ÒÉÔÉÃÁÌȟ !ÌÇÏÒÉÔÈÍÉÃ !ÐÐÒÏÁÃÈ ÔÏ !ÒÔ (ÉÓÔÏÒÙ 
This project was formulated in the fall of 2017 in consultations between Dr. Nygren, his 
colleague Dr. Alison Langmead, who had benefited from an earlier ECSS-supported XSEDE grant, 
and NIP digital humanities expert Dr. Alan Craig. The outcome is a startup grant with an ECSS 
project on which Drs. Nygren and Langmead collaborate with NIP and ESRT data analytics 
expert Dr. Paul Rodriguez and with Dr. Craig. This project has made significant progress in the 
current reporting period. 
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The goal for ECSS in this project is to aid the PIs in determining whether computers can be used 
to group old master paintings through formal means, including in terms of authorship. 
Specifically, the goal is to test the computational viability of an art-historical method proposed 
by Giovanni Morelli in the nineteenth century, which used segmented features to assign 
authorship to individual paintings that include humans. Features of interest include hands, 
fingers, fingernails, eyes, ears, earlobes, noses, lips, feet, and toes. 

The team set up a deep neural network on Comet that detects objects and their location within 
images. Dr. Rodriguez has made several adjustments to the facial-landmark process for the 
region around eyes, nose, and mouth, as suggested by the PIs. In combination with pose 
information and heuristics, the landmarks are expanded outward from certain axis and/or 
center points. This gives a final polygon mask that defines eyes, nose, and mouth regions. 

As a baseline analysis for showing how facial features can be distinguished, Dr. Rodriguez has 
also set up a feature extractor called histogram of gradients (HOG). The HOG is extracted from 
color-normalized pixels in the polygon mask and then summarized and normalized into a vector 
that represents edge strengths over the image. These are then clustered with k -means and 
projected onto two dimensions. The cluster assignments are used to color scatter plots in 2D, 
which can be evaluated and compared (see Figure 7). Up next is to do the same for mouths, 
create montages that summarize clusters, and continue with hand identification. 

 

Figure 7: Cluster assignments are used to color scatter plots in 2D, which can be evaluated and 
compared. 

Alpha-viscosity vs. General -Relativistic Magnetohydrodynamics (GRMHD)  
Patrick FraÇÉÌÅȭÓ ÆÉÒÓÔ %#33 ÐÒÏÊÅÃÔ ×ÉÔÈ $ÁÍÏÎ -Ã$ÏÕÇÁÌÌ ÂÅÇÁÎ ×ÉÔÈ ÔÈÅ ÇÏÁÌ ÏÆ ÉÍÐÒÏÖÉÎÇ ÔÈÅ 
scalability of his computational astrophysics code, Cosmos++, in response to comments from 
XRAC reviewers. Fragile is using Cosmos++ to compare accretion disk simulations in the 
radiation-pressure-dominated thin-disk regime, using either an alpha-viscosity prescription or 
full MHD. 

McDougall and Fragile decided that the addition of OpenMP directives would be a good option to 
improve scaling on Stampede2. However, projects do not always proceed according to the 
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original work plan. One year later, the code is still being analyzed to determine which pieces are 
thread safe and which pieces need to be modified. But, along the way this analysis and the 
suggested code changes have resulted in a 2x performance boost. 

 

 
Although the hybridization of the Cosmos++ code was not completed during this project, 
&ÒÁÇÉÌÅȭÓ ÒÅÓÅÁÒÃÈ ÉÓ ÎÏ× Ô×ÉÃÅ ÁÓ ÅÆÆÉÃÉÅÎÔ ÁÓ ÂÅÆÏÒÅȢ &ÒÁÇÉÌÅ ×ÉÌÌ ÃÏÎÔÉÎÕÅ ÔÏ ×ÏÒË ×ÉÔÈ %#33 
staff to implement OpenMP in his code under his renewed project. 

Staffing Update:  Marlon Pierce, the L3 manager for ESSGW, will be stepping down from his role 
at the end of the year. He has been working closely with his replacement, Robert Quick, over the 
last few months to ensure a smooth transition. Since Pierce and Quick are both at Indiana 
University, Pierce has agreed to provide guidance and advice as needed through the end of the 
year. Karla Gendler, the lead PM for ECSS, stepped down from her role in October. Duties have 
been taken over by Marques Bland, with additional assistance from Leslie Morsek and Sonia 
Nayak. 

5.1. 9/{{ 5ƛǊŜŎǘƻǊΩǎ hŦŦƛŎŜ ό².{ нΦнΦмύ 

4ÈÅ %#33 $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÈÁÓ ÂÅÅÎ ÅÓÔÁÂÌÉÓÈÅÄ ÔÏ ÐÒÏÖÉÄÅ ÔÈÅ ÎÅÃÅÓÓÁÒÙ ÏÖÅÒÓÉÇÈÔ ÔÏ ÅÎÓÕÒÅ ÔÈÅ 
greatest efficiency and effectiveness of the ECSS area. This oversight includes providing 
direction to the L3 management team, coordination of and participation in ECSS planning 
ÁÃÔÉÖÉÔÉÅÓ ÁÎÄ ÒÅÐÏÒÔÓ ÔÈÒÏÕÇÈ ÔÈÅ ÁÒÅÁȭÓ 0ÒÏÊÅÃÔ -ÁÎÁÇÅÒȟ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇ ÃÏÍÐÌÉÁÎÃÅ ×ÉÔÈ 
budgets, and retargeting eÆÆÏÒÔȟ ÉÆ ÎÅÃÅÓÓÁÒÙȢ 4ÈÅ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÁÌÓÏ ÁÔÔÅÎÄÓ ÁÎÄ ÓÕÐÐÏÒÔÓ ÔÈÅ 
ÐÒÅÐÁÒÁÔÉÏÎ ÏÆ ÐÒÏÊÅÃÔ ÌÅÖÅÌ ÒÅÖÉÅ×Ó ÁÎÄ ÁÃÔÉÖÉÔÉÅÓȢ 4ÈÅ %#33 $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÃÏÎÔÉÎÕÅ ÔÏ 
manage and set direction for ECSS activities and responsibilities. They will contribute to and 
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attend bi-weekly Senior Management Team calls, contribute to the project level plan, schedule, 
and budget, contribute to XSEDE quarterly, annual, and other reports as required by the NSF, 
and attend XSEDE quarterly and annual meetings. The DirectoÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÁÄÖÉÓÅ ÔÈÅ 83%$% 0) 
on many issues, especially those relevant to this WBS area. The office consists of two Level 2 Co-
Directors, Philip Blood, who manages ESRT and NIP activities, and Bob Sinkovits, who manages 
ESCC, ESSGW, and ESTEO activities. The office also has three project managers (Marques Bland, 
Sonia Nayak, and Leslie Morsek). As noted before, Nancy Wilkins-Diehr and Ralph Roskies have 
both stepped down from their roles in XSEDE. Wilkins-Diehr supported transition of leadership 
responsibilities through June 2018. 

Blood and Sinkovits carry out the post-project interviews with all project PIs who have received 
ECSS support, both to get their assessment of how the project went, and to hear and act on any 
concerns they may express. Sinkovits also organizes the monthly symposium series, serves as 
one of the contributors to staff training, and runs the Campus Champions Fellows program 
(§4.6). Blood convenes User Advisory Committee meetings and supports the User Advisory 
Committee Chair in his or her role. 

The project managers aid in the management of the day-to-day activities of ECSS, which includes 
the management of project requests (XRAC and startups), active projects, project assignments, 
and staffing. They continuously refine the ECSS project lifecycle, further defining processes to 
aid in the management of over 100 active projects. They also administer JIRA for the 
management and tracking of projects, both for the managers and directors of ECSS and for ECSS 
staff.  

5.2. Extended Support for Research Teams (WBS 2.2.2) 

Extended Support for Research Teams (ESRT) accelerates scientific discovery by collaborating 
with researchers, engineers, and scholars to optimize their application codes, improve their 
work and data flows, and increase the effectiveness of their use of XSEDE digital infrastructure. 

ESRT projects are initiated as a result of support requests or recommendations obtained during 
the allocation process. Most projects focus on research codes associated with specific research 
teams, as community codes fall under ESCC (§5.4), but are not exclusively restricted to this 
classification. The primary mandate of ESRT is the support of individual research teams within 
the context of their research goals. 

ESRT is currently on-track to meet targets on all KPIs. An average of 6.75 projects are needed 
each reporting period to meet the target of 27 completed projects per year. The currently 27 
active projects further supports this expectation. 

For other metrics with respect to this WBS, see Appendix §12.2.2.2.1. 

5.3. Novel & Innovative Projects (WBS 2.2.3) 

Novel and Innovative Projects (NIP) accelerates research, scholarship, and education provided 
ÂÙ ÎÅ× ÃÏÍÍÕÎÉÔÉÅÓ ÔÈÁÔ ÃÁÎ ÓÔÒÏÎÇÌÙ ÂÅÎÅÆÉÔ ÆÒÏÍ ÔÈÅ ÕÓÅ ÏÆ 83%$%ȭÓ ÅÃÏÓÙÓÔÅÍ ÏÆ ÁÄÖÁÎÃÅÄ 
digital services. Working closely with the XSEDE Outreach team, the NIP team identifies a subset 
of scientists, scholars, and educators from new communities, i.e., from disciplines or 
demographics that have not yet made significant use of advanced computing infrastructure, who 
are now committed to projects that appear to require XSEDE services, and are in a good position 
to use them efficiently. NIP staff then provide personal mentoring to these projects, helping 
them to obtain XSEDE allocations and use them successfully. 

XSEDE projects generated by, and mentored by, the personal efforts of the NIP experts should 
stimulate additional practitioner s in their field to become interested in XSEDE. Strategies used 
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include building and promotion of science gateways serving communities of end-users and the 
enhancement of the Domain Champions program by which successful practitioners spread the 
word about the benefits of XSEDE to their colleagues.  

In PY8, NIP is focused on generating and mentoring projects with significant data analytics 
components from all disciplines. There is a strong community interest in such projects, but most 
require significant guidance in implementing them on XSEDE resources. Many of these projects 
involve a small number of pioneering users, which is reflected in the NIP metrics for this 
reporting period. However, our KPIs are within their target ranges. We have created a dynamic 
list of projects to contact for needs analysis, as well as one for training resources NIP team 
members use to add data analytics skills to their expertise.  

For other metrics with respect to this WBS, see Appendix §12.2.2.2.2. 

5.4. Extended Support for Community Codes (WBS 2.2.4) 

Extended Collaborative Support for Community Codes (ESCC) extends the use of XSEDE 
resources by collaborating with researchers and community code developers to deploy, harden, 
and optimize software systems necessary for research communities to create new knowledge. 

ESCC supports users via requested projects and XSEDE-initiated projects. ESCC projects may be 
created in two different ways. Most ESCC projects are initiated as a result of requests for 
assistance during the allocation process. These projects are similar in nature to ESRT projects 
but involve community codes rather than codes developed for and by individual research 
groups. ESCC projects may also be initiated by staff to support a communiÔÙȭÓ ÎÅÅÄÓȢ 

ESCC is on track to meet its adjusted goal of nine projects per year with 10 active projects, 
although only one new project was initiated in this reporting period. If this continues, the team 
may have to increase its outreach efforts. The team will continue to monitor the number of new 
projects. 

The Satisfaction and Impact ratings for this quarter were below annual targets at 3.5 and 1, 
respectively. The low impact rating resulted from a project in which guidance regarding 
optimization was given to the PI, but the code was not modified. ECSS support could still be 
offered to help with code changes on a renewed project. 

For other metrics with respect to this WBS, see Appendix §12.2.2.2.3. 

5.5. Extended Support for Science Gateways (WBS 2.2.5) 

Extended Support for Science Gateways (ESSGW) broadens science impact and accelerates 
scientific discovery by collaborating in the development and enhancement of science-centric 
gateway interfaces and by fostering a science gateway community ecosystem. 

ESSGW is on track to meet its goal for completed projects and target KPIs for impact, 
satisfaction, and effort saved. The number of ESSGW projects (18) is currently above the normal 
capacity of 14 projects, potentially limÉÔÉÎÇ ÔÈÅ ÔÅÁÍȭÓ ÁÂÉÌÉÔÙ ÔÏ ÔÁËÅ ÏÎ ÎÅ× ÐÒÏÊÅÃÔÓȢ If 
necessary, the team will discuss mitigating actions with ECSS leadership. The transition of the L3 
manager role from Pierce to Quick will be extended to January 2019, giving Quick additional 
time to familiarize himself with ECSS processes.  

For other metrics with respect to this WBS, see Appendix §12.2.2.2.4. 
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5.6. Extended Support for Training, Education, & Outreach (WBS 2.2.6) 

Extended Collaborative Support for Training, Education & Outreach (ESTEO) prepares the 
current and next generation of researchers, engineers, and scholars in the use of advanced 
digital technologies by providing the technical support for Training, Education, and Outreach 
planned activities. 

Typical events include train-the-trainers events, on-site classes requested by Campus 
Champions, regional workshops, conferences, and summer schools (including the International 
HPC Summer School). Staff also create and review online documentation and training modules. 
This on-demand training is increasingly popular with the user community when both time and 
travel budgets are limited. 

ESTEO is on track to meet all targets, except for ECSS symposium attendees. ESTEO will work 
with the ECSS team as well as the External Relations team to find more effective ways to 
promote the ECSS symposium, which helps ESTEO let the larger community know about the 
impact of ECSS work. ESTEO continues to collaborate with CEE-Broadening Participation to 
deliver training workshops at schools serving underrepresented communities, including Morgan 
State University this reporting period, as well as California State University - Los Angeles and 
Clark Atlanta University/Spelman College next reporting period. ESTEO staff worked closely 
with the Workforce Development team to modernize the XSEDE New User Training. 
Modifications were made to reflect changes in XSEDE resources and availability of batch 
schedulers, along with a clearer explanation of ECSS, allocations and accounts, how to 
acknowledge XSEDE, modules and proper use of login nodes. ESTEO used this new slide deck in 
the October New User webinar. 

For other metrics with respect to this WBS, see Appendix §12.2.2.2.5. 
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6. XSEDE Cyberinfrastructure Integration (WBS 2.3) 

The mission of XSEDE Cyberinfrastructure Integration (XCI) is to facilitate interaction, sharing, 
interoperability, and compatibility of all relevant software and related services across the 
national CI community, building and improving upon the foundational efforts of XSEDE.  

XCI envisions a national cyberinfrastructure that is consistent and straightforward to 
understand, and practical for use by researchers and students. Service to XSEDE Service 
Providers (SPs) is a particulaÒÌÙ ÉÍÐÏÒÔÁÎÔ ÁÓÐÅÃÔ ÏÆ 8#)ȭÓ ÁÃÔÉÖÉÔÉÅÓȢ 3ÅÒÖÉÃÅ 0ÒÏÖÉÄÅÒÓ ÓÈÏÕÌÄ 
find it as simple as possible to provide resources to the national research community through 
shared expertise and, when appropriate, software and tools. We strive to make it possible for 
researchers and students to effortlessly use computational and data analysis resources ranging 
from those allocated by XSEDE to campus-ÂÁÓÅÄ #) ÆÁÃÉÌÉÔÉÅÓȟ ÁÎ ÉÎÄÉÖÉÄÕÁÌȭÓ ×ÏÒËÓÔÁÔÉÏÎȟ ÁÎÄ 
commercial cloud providers, and to interact with these resources via CI software services such 
as science gateways and Globus Online. Through XCI, XSEDE serves an aligning function within 
the nation, not by rigorously defining a particular architecture, but rather by assembling a 
technical infrastructure that facilitates interaction and interoperability across the national CI 
ecosystem. In turn, this infrastructure is adopted by campus, regional, and national CI providers 
because it makes their task of delivering services easier and the delivered services better. The 
suite of interoperable and compatible software tools that XSEDE will make available to the CI 
community will be based on those already in use, and services will be added that address 
emerging needs including data and computational services.  

The XSEDE User Requirements Evaluation and Prioritization Working Group (UREP) prioritizes 
ÕÓÅÒÓȭ ÎÅÅÄÓ ÆÏÒ 8#)Ȣ 4ÈÅ 52%0 ÐÒÏÖÉÄÅÓ ÔÈÅ ÐÒÉÍÁÒÙ ÄÉÒÅÃÔÉÏÎ ÁÎÄ ÐÒÉÏÒÉÔÉÚÁÔÉÏÎ ÆÏÒ ÔÈÅ 
Requirements Analysis and Capability Delivery team (RACD). Given that, as a source of 
prioritiza tion, the group of NSF-funded Level 1 SPs is generally customer number one for XCI. 
These are the nationally-accessible cyberinfrastructure resources created and operated by 
Service Providers that are required to be interoperable with XSEDE services in general, and to be 
allocated via the XRAC process. The Level 1 SPs, then, are the cyberinfrastructure Service 
Providers most invested in having important requirements from XSEDE and important 
requirements for XSEDE (and XCI) to fulfill. Level 2 and 3 SPs represent the next two most 
motivated and engaged groups of cyberinfrastructure providers in the US. The SP Forum is 
another source for user needs and priorities; the members of the SP Forum constitute national 
leaders and exemplars for the US national cyberinfrastructure community as a whole. By 
engaging with Level 1, 2, and 3 SPs and the SP Forum in particular, we believe that we can get 
the most detailed statements of needs and priorities. New tools implemented under the 
leadership of XCI are most likely to be widely and quickly adopted by the national community of 
CI providers if they are first adopted by members of the SP Forum. Because the XSEDE 
Cyberinfrastructure Resource Integration team (CRI) deals primarily with Level 1, 2, and 3 SPs, 
along with campus cyberinfrastructure administrators and support experts, the SP Forum and 
#ÁÍÐÕÓ #ÈÁÍÐÉÏÎÓ ÁÒÅ 8#)ȭÓ ÐÒÉÍÁÒÙ ÓÏÕÒÃÅÓ ÏÆ ÄÉÒÅÃÔÉÏÎ ÒÅÇÁÒÄÉÎÇ ÐÒÉÏÒÉÔÉÚÁÔÉÏÎ ÏÆ ÅÆÆÏÒÔÓȢ 

The Community Software Repository (CSR) is a new service and tool catalog for the national 
research community to facilitate connecting resources, software, and services into the broader 
cyberinfrastructure ecosystem.  

Key Performance Indicators for XSEDE Cyberinfrastructure Integration are listed in the table 
below. Additional information about these KPIs can be found on the XSEDE KPIs & Metrics wiki 
page. For other metrics with respect to this WBS, see Appendix §12.2.2.3. 

 

https://software.xsede.org/xcsr/xsede-use-cases
https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table5-1
https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table5-1
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Table 6-1: KPIs for XSEDE Cyberinfrastructure Integration (XCI).  

KPI 
Report  
Year 

Tar get RP1 RP2 RP3 RP4 Total  Owner  

Aggregate 
mean rating of 
satisfaction 
with XCI 
services 

 

RY5       
Advance ɂ 
Create an open 
and evolving e-
infrastructure 
(§3.2.1) 

RY4       

RY3 4.5 of 5 4.12   4.50       

RY2 4 of 5  4.25 4.50 4.40 4.65 4.45 

RY1 4 of 5 * 4.80 4.80 4.50 4.50 

Number of non -
XSEDE 
partnerships 
with XCI  

RY5            
Advance ɂ 
Create an open 
and evolving e-
infrastructure 
(§3.2.1) 

RY4            

RY3 8/year   12 4        

RY2 -  - - -  -  8  

RY1  *  - - -  8 

Mean time to 
issue 
resolution 
(days)  

RY5            
Sustain ɂ 
Provide 
excellent user 
support (§3.3.2) 

RY4            

RY3 14/qtr  22.3   7.3       

RY2 
<30 
days 

4.0 7.0 8.0 5.0 6.1  

RY1 
<45 
days 

* 7.0 4.0 16.0 9.0 

XCI continues to pursue community satisfaction with XCI services. A high satisfaction rating of 
4.5 out of 5 indicates that XCI offerings are useful and adopted by the community. 

XCI partnerships with non-XSEDE organizations represent relationships with 
cyberinfrastructure software developers, implementers at the campus and regional level, and 
with other cyberinfrastructure organizations. These partnerships allow XSEDE to extend and 
leverage its offerings successfully. XCI has conducted a number of activities with partners this 
reporting year and has exceeded the target. RACD anticipates a small and stable number of non-
XSEDE partnerships with one or two new partnerships by the end of the year.  

The measure of mean time to issue resolution indicates that XCI staff are able to quickly address 
ÉÓÓÕÅÓ ÂÒÏÕÇÈÔ ÔÏ ÔÈÅ ÔÅÁÍȭÓ ÁÔÔÅÎÔÉÏÎȟ ×ÈÉÃÈ ÅÎÓÕÒÅÓ ÔÈÁÔ ÔÈÅ 83%$% ÕÓÅÒ ÃÏÍÍÕÎÉÔÙ ÒÅÃÅÉÖÅÓ 
adequate service in a timely fashion in order to support its needs. So far, average time to issue 
resolution has remained well within the target range, and while individual issues can be highly 
variable in terms of time to resolution, both of the XCI teams have been able to exceed targets in 
this area. The target will be re-evaluated at the end of the project year. 

XCI Highlights  

All the Use Cases enabled by the current Community Software Repository (CSR) were 
documented this period. 

Lucille Jarzynka has replaced Deb Nigra as the XCI project manager. 
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6.1. ·/L 5ƛǊŜŎǘƻǊΩǎ hŦŦƛŎŜ ό².{ нΦоΦмύ 

4ÈÅ 8#) $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÈÁÓ ÂÅÅÎ ÅÓÔÁÂÌÉÓÈÅÄ ÔÏ ÐÒÏÖÉÄÅ ÎÅÃÅÓÓÁÒÙ ÏÖÅÒÓÉÇÈÔ ÔÏ ÅÎÓÕÒÅ ÔÈÅ 
greatest efficiency and effectiveness of the XCI area. This oversight includes providing direction 
to the L3 management team, coordination of and participation in XCI planning activities and 
ÒÅÐÏÒÔÓ ÔÈÒÏÕÇÈ ÔÈÅ ÁÒÅÁȭÓ project manager, and monitoring compliance with budgets, 
ÒÅÔÁÒÇÅÔÉÎÇ ÅÆÆÏÒÔȟ ÉÆ ÎÅÃÅÓÓÁÒÙȢ 4ÈÅ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÁÌÓÏ ÁÔÔÅÎÄÓ ÁÎÄ ÓÕÐÐÏÒÔÓ ÔÈÅ ÐÒÅÐÁÒÁÔÉÏÎ ÏÆ 
project level reviews and activities. 

4ÈÅ 8#) $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÃÏÎÔÉÎÕÅ ÔÏ ÍÁÎÁÇÅ ÁÎÄ ÓÅÔ ÄÉÒÅÃÔÉÏÎ ÆÏÒ 8#) ÁÃÔÉÖÉÔÉÅÓ ÁÎÄ 
responsibilities. They will contribute to and attend bi-weekly Senior Management Team calls; 
contribute to the project level plan, schedule, and budget; contribute to XSEDE IPRs, annual 
reports and other reports as required by the NSF; and attend XSEDE quarterly and annual 
ÍÅÅÔÉÎÇÓȢ ,ÁÓÔÌÙȟ ÔÈÅ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÁÄÖÉÓÅ ÔÈÅ 83%$% 0) ÏÎ ÍÁÎÙ ÉÓÓÕÅÓȟ ÅÓÐÅÃÉÁÌÌÙ ÔÈÏÓÅ 
relevant to this WBS area. 

6.2. Requirements Analysis & Capability Delivery (WBS 2.3.2) 

The Requirements Analysis & Capability Delivery (RACD) team facilitates the integration, 
maintenance, and support of cyberinfrastructure capabilities addressing user technical 
requirements. The process begins by preparing Capability Delivery Plans (CDPs) that describe 
ÔÈÅ ÔÅÃÈÎÉÃÁÌ ÇÁÐÓ ÉÎ 83%$%ȭÓ ÐÒÉÏÒÉÔÉÚÅÄ 5ÓÅ #ÁÓÅÓȢ 4Ï ÆÉÌÌ ÔÈÅ ÇÁÐÓȟ 2!#$ ÅÖÁÌÕÁÔÅÓ ÁÎÄȾÏÒ ÔÅÓÔÓ 
existing software solutions, engages with software providers, and facilitates software and 
service integration. To ensure software and service adoption and ROI, RACD will involve users, 
Service Providers, and operators in an integration process that uses engineering best practices 
and instruments components to measure usage. Once components are integrated, RACD will 
facilitate software maintenance and enhancements in response to evolving user needs and an 
evolving infrastructure environment.  

Important activity this reporting period includes:  

¶ Delivery of web single sign-on (Web SSO) implementation instructions to XSEDE and 
affiliated web server operators to streamline and standardize login to web sites  

¶ $ÅÌÉÖÅÒÙ ÏÆ ÔÈÅ Ȱ'ÌÏÂÕÓ )$ ÅØÐÌÏÒÅÒȱ ÉÄÅÎÔÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ÔÏÏÌ ÔÈÁÔ ÈÅÌÐÓ ×ÅÂ ÓÅÒÖÅÒ 
operators and developers debug user identity issues 

¶ Implementation of a new CDP tracking feature in the CSR that significantly improves the 
ÁÂÉÌÉÔÙ ÔÏ ÔÒÁÃË ÁÎÄ ÒÅÐÏÒÔ ÏÎ ÔÈÅ Ȱ4ÏÔÁÌ ÎÕÍÂÅÒ ÏÆ ÃÁÐÁÂÉÌÉÔÉÅÓ ÉÎ ÐÒÏÄÕÃÔÉÏÎȱ ÐÒÏÊÅÃÔ 
wide KPI, and which enables stakeholders to discover what software supports each Use 
Case, and what aspects of a Use Case are not supported 

¶ Provisioning of a new XCI usage metrics collection service for gathering usage 
information for instrumented software and services  

¶ Initial publishing of software and service information entered into the CSR by science 
gateways and service providers to information services which will enable more 
comprehensive software searching over the coming months 

¶ Participation in a REFEDS Assurance Framework PILOT that will help XSEDE to enhance 
security as it relates to user identities that are accepted by XSEDE 

¶ Testing of new Globus OAuth SSH software that will allow the introduction in the coming 
months of login capabilities based on newer internet OAuth-based user identity 
standards 

¶ Delivery of enhancements to the xdusage command line allocation lookup tool to help 
track usage 
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¶ Delivery of a significant upgrade to the Information Publishing Frame (IPF) tool, giving 
SPs a way to publish GPU information, community software area software, and user 
support contacts for advertised software 

This reporting period, RACD met its target to deliver a total of 15 significant fixes and 
enhancements to production components; the total for the year to date is 27, and our PY8 annual 
target is 48. Of the 15, two were to SP components, the IPF client and the xdusage tool, while 13 
were for XSEDE-operated central services like the Resource Description Repository (RDR), 
Information Services, the CSR, and the Globus Auth service. 

Although RACD did not finish instrumenting any new components for usage tracking during this 
period, there are several in the works and the team anticipates meeting the yearly target. 

RACD did not complete any new CDPs for UREP review this period. However, a UREP 
prioritization review will be condu cted in the next reporting period. That will involve preparing 
new CDPs, and the yearly target should be met. 

The average satisfaction rating of RACD services is currently on target with a rating of 4. This is 
ÔÙÐÉÃÁÌÌÙ ÂÁÓÅÄ ÏÎ ÒÁÔÉÎÇÓ ÂÙ 2!#$ȭÓ ÔÈÒÅÅ ÍÁin stakeholders: users, operators, and 
software/service providers. However, this period the rating is based on a single 
software/service provider rating of 4 for assistance integrating Level 3 Campuses into the Single 
Sign on (SSO) hub. The other software/service providers were queried within the past few 
quarters. 

RACD started a new engagement with XSEDE-affiliated web server operators to assist them in 
implementing Web SSO. So far this year, RACD has five non-XSEDE engagements and expects to 
meet the target of six this year. 

For other metrics with respect to this WBS, see Appendix §12.2.2.3.1. 

6.3. Cyberinfrastructure Resource Integration (WBS 2.3.3) 

The mission of the Cyberinfrastructure Resource Integration (CRI) team is to work with SPs, CI 
providers, and campuses to maximize the aggregate utility of national cyberinfrastructure. CRI 
will facilitate the incorporation of XSEDE software at SPs and encourage SPs to publish their 
ÉÎÆÏÒÍÁÔÉÏÎ ÉÎ ÔÈÅ 2$2Ȣ #2)ȭÓ ÁÃÔÉÖÉÔÉÅs are reflected in the uptake of CRI-integrated toolkits, 
such as the XSEDE Campus Bridging Cluster toolkit and XSEDE National Integration Toolkit, but 
also Globus Transfer clients and other toolkits as developed.  

CRI continues to pursue improvements that help campuses integrate local cyberinfrastructure 
with the national CI offerings. This period, CRI completed a site visit with Doane University that 
is the first high performance resource for that institution. That site visit was also notable in that 
it ÉÎÃÌÕÄÅÄ Á ȰÒÉÄÅ-ÁÌÏÎÇȱ ÆÒÏÍ 2ÉÃË -Ã-ÕÌÌÅÎ ÏÆ 4ÅØÁÓ !Ǫ- 5ÎÉÖÅÒÓÉÔÙ ÒÅÓÅÁÒÃÈ ÃÏÍÐÕÔÉÎÇ ÁÓ Á 
prelude to a possible implementation in 2019.  

In addition, CRI has released another toolkit that allows campus providers to easily integrate 
with allocated resources in Jetstream. Additional interest in using Jetstream as a virtual cluster 
computing resource, for example as computational resources supporting science gateways 
hosted in Jetstream, continues to drive development of technologies and toolkits which allow 
ease of use of Jetstream and the creation of integrated computational solutions including 
Jetstream and campus resources. Along with better use of Jetstream, in the next reporting period 
CRI plans to investigate containerization of difficult-to-install software and distribution through 
the Community Software Repository, allowing campus toolkit adopters easy access to difficult 
software packages. 
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CRI plans to continue the development of toolkits that integrate existing resources in the XSEDE 
federation and foster the development of campus cyberinfrastructure resources that are 
interoperable with XSEDE, as well as pursuing new contacts with campuses motivated to 
integrate with national CI. In addition, CRI continues to provide feedback from this community 
to the software development community via its seat on the OpenHPC Technical Council. This 
period also saw work completed in making CRI documentation more accessible, with a new 
documentation site at https://xcri -docs.readthedocs.io/en/latest/ . These efforts continue to 
broaden the reach of CRI toolkits and materials. 

For other metrics with respect to this WBS, see Appendix §12.2.2.3.2. 

  

https://xcri-docs.readthedocs.io/en/latest/
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7. XSEDE Operations (WBS 2.4) 

The mission of XSEDE Operations is to install, connect, maintain, secure, and evolve an 
integrated cyberinfrastructure that incorporates a wide range of digital capabilities to support 
national scientific, engineering, and scholarly research efforts. 

)Î ÁÄÄÉÔÉÏÎ ÔÏ ÔÈÅ /ÐÅÒÁÔÉÏÎÓ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ɉɘ7.1), Operations staff is subdivided into four 
teams based on the work breakdown structure: Cybersecurity (SecOps) (§7.2), Data Transfer 
Services (DTS) (§7.3), XSEDE Operations Center (XOC) (§7.4), and Systems Operational Support 
(SysOps) (§7.5). The Operations management team meets weekly and individual Operations 
groups meet approximately bi-weekly with all meeting minutes posted to the XSEDE wiki. 

Key Performance Indicators for Operations are listed in the table below. Additional information 
about these KPIs can be found on the XSEDE KPIs & Metrics wiki page. For other metrics with 
respect to this WBS, see Appendix §12.2.2.4. 

Table 7-1: KPIs for Operations.  

Area Metric  
Report 
Year 

Target  RP1 RP2 RP3 RP4 Total  
Sub-goal 

Supported  

Mean rating of 
user 
satisfaction 
with tickets 
closed by the 
XOC 

RY5       
Sustain ɂ 
Provide 
reliable, 
efficient, and 
secure 
infrastructure 
(§3.3.1) 

RY4       

RY3 4.5 of 5 / 
qtr  4.5  4.9       

RY2 4.5 of 5 / 
qtr  4.5 4.8 4.8 4.4 4.6 

RY1 4 of 5 / qtr  * 4.8 4.2 5.0 4.7 

Hours of 
downtime 
with direct 
user impacts 
from an 
XSEDE 
security 
incident  

RY5            
Sustain ɂ 
Provide 
reliable, 
efficient, and 
secure 
infrastructure 
(§3.3.1) 

RY4            

RY3 0 / qtr  0  0        

RY2 0 / qtr  0 0 0 0 0 

RY1 < 24 / qtr  * 0 146 0 146 

Both area KPI targets were met this reporting period. Another high mean satisfaction rating of 
closed XOC tickets continues to demonstrate that providing excellent user support is a priority. 
Operations will evaluate this target for a possible change. Again this reporting period there was 
no downtime from a security incident, which demonstrates infrastructure security. The fact that 
both KPI targets continue to be met and are on a trajectory to do so again in year three is a 
ÐÁÒÔÉÁÌ ÒÅÆÌÅÃÔÉÏÎ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÃÏÍÍÉÔÍÅÎÔ ÔÏ ÓÕÓÔÁÉÎ ÁÎ ÅØÃÅÌÌÅÎÔ ÎÁÔÉÏÎÁÌ 
cyberinfrastructure . 

Operations Highlights  

Of note this reporting period is a change in Cybersecurity (WBS 2.4.2) leadership. Adam Slagell 
(NCSA), who served as the XSEDE Security Officer (XSO) and co-manager of the group, has left 
XSEDE. Randy Butler (NSCA), who served these roles in XSEDE1, will do so again in the current 
project on an interim basis until a permanent replacement for Slagell is identified. 

 

https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table6-1
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7.1. hǇŜǊŀǘƛƻƴǎ 5ƛǊŜŎǘƻǊΩǎ hŦŦƛŎŜ ό².{ нΦпΦмύ 

4ÈÅ /ÐÅÒÁÔÉÏÎÓ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÈÁÓ ÂÅÅÎ ÅÓÔÁÂÌÉÓÈÅÄ ÔÏ ÐÒÏÖÉÄÅ ÔÈÅ ÎÅÃÅÓÓÁÒÙ ÏÖÅÒÓÉÇÈÔ ÔÏ 
ensure the greatest efficiency and effectiveness of the Operations area. This oversight includes 
providing direction to the L3 management team, coordination of and participation in Operations 
ÐÌÁÎÎÉÎÇ ÁÃÔÉÖÉÔÉÅÓ ÁÎÄ ÒÅÐÏÒÔÓ ÔÈÒÏÕÇÈ ÔÈÅ ÁÒÅÁȭÓ 0ÒÏÊÅÃÔ -ÁÎÁÇÅÒȟ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇ ÃÏÍÐÌÉÁÎÃÅ 
with budgets, retargeting effort if necessary. ThÅ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÁÌÓÏ ÁÔÔÅÎÄÓ ÁÎÄ ÓÕÐÐÏÒÔÓ ÔÈÅ 
preparation of project level reviews and activities. 

4ÈÅ /ÐÅÒÁÔÉÏÎÓ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÃÏÎÔÉÎÕÅ ÔÏ ÍÁÎÁÇÅ ÁÎÄ ÓÅÔ ÄÉÒÅÃÔÉÏÎ ÆÏÒ /ÐÅÒÁÔÉÏÎÓ 
activities and responsibilities. The Office will contribute to and attend bi-weekly Senior 
Management Team calls, contribute to the project-level plan, schedule, and budget, contribute to 
XSEDE IPR, annual, and other reports as required by the NSF, and attend XSEDE quarterly and 
ÁÎÎÕÁÌ ÍÅÅÔÉÎÇÓȢ ,ÁÓÔÌÙȟ ÔÈÅ $ÉÒÅÃÔÏÒȭÓ Office will advise the XSEDE PI on many issues, especially 
those relevant to this WBS area. 

7.2. Cybersecurity (WBS 2.4.2) 

The Cybersecurity Security (SecOps) group protects the confidentiality, integrity and availability 
of XSEDE resources and services. Users expect XSEDE resources to be reliable and secure, thus 
ÔÈÅ ÓÅÃÕÒÉÔÙ ÔÅÁÍȭÓ ÇÏÁÌ ÉÓ ÔÏ ÍÉÎÉÍÉÚÅ ÁÎÙ ÉÎÔÅÒÒÕÐÔÉÏÎ ÏÆ ÓÅÒÖÉÃÅÓ ÒÅÌÁÔÅÄ ÔÏ Á ÓÅÃÕÒÉÔÙ ÅÖÅÎÔȢ  

XSEDE, Open Science Grid (OSG), and TrustedCI are committed to improving collaborative 
activities in the future where there is common value. As a first step, TrustedCI has joined the 
weekly XSEDE Incident Response/Trust Group calls. Members of the TrustedCI Vulnerability 
team have been sharing information on the weekly calls and fielding questions about 
vulnerability specifics. Additionally, members of the Trust Group can offer input on vulnerability 
ÁÓÓÅÓÓÍÅÎÔÓ ÁÎÄ ÆÉÎÄÉÎÇÓȢ !ÌÓÏȟ 83%$% ÐÌÁÎÓ ÔÏ ÓÈÁÒÅ ÄÅÔÁÉÌÓ ÏÆ Á ÔÁÂÌÅÔÏÐ ÅØÅÒÃÉÓÅ ×ÉÔÈ /3'ȭÓ 
security team to serve as an external review of the process. However, the tabletop activity may 
be delayed until some recently vacated security staff positions are backfilled. 

The former XSEDE Security Officer (Adam Slagell) presented at the 2018 NSF Cybersecurity 
Summit, sharing lessons learned from a multi-instituti on incident in 2016. The talk included how 
XSEDE adapted and improved its security program following the incident. The intent was to 
have a frank discussion so that other projects sharing the same challenges of geographic and 
organizational distribution could learn from and help XSEDE improve further. Feedback from 
ÔÈÅ 3ÕÍÍÉÔȭÓ ÁÔÔÅÎÄÅÅÓ ×ÁÓ ÅØÔÒÅÍÅÌÙ ÐÏÓÉÔÉÖÅȢ (ÏÐÅÆÕÌÌÙȟ ÉÔ ÅÎÃÏÕÒÁÇÅÓ ÏÔÈÅÒ ÐÒÏÊÅÃÔÓ ÔÏ ÓÈÁÒÅ 
similar experiences with the NSF Cyberinfrastructure community and promotes collective 
learning opportunities. 

For other metrics with respect to this WBS, see Appendix §12.2.2.4.1. 

7.3. Data Transfer Services (WBS 2.4.3) 

The Data Transfer Services (DTS) group facilitates data movement and management for the 
community by maintaining and continuously evolving XSEDE data services and resources.  

The DTS team began a pilot, hands-on engagement with a team from the University of Colorado, 
Boulder, to assist them in evaluating and improving the performance of a recently installed Data 
Transfer Node (DTN). DTS set up weekly calls with the University of Colorado team, in which 
discussion focused on the design and implementation from the file system through wide area 
networking (WAN) connectivity, uncovered a link speed mismatch between the DTN and 
upstream network connections. The Colorado team is working to improve connectivity, and 
performance is expected to increase once their work is done. 
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%ÖÁÌÕÁÔÉÏÎÓ ÏÆ 83%$%ÎÅÔȭÓ ÎÅ× ,σ60. ÎÅÔ×ÏÒË ÔÏÐÏÌÏÇÙ ×ÉÔÈ )0Öφ ×ÅÒÅ ÃÏÍÐÌÅÔÅÄ ÂÅÔween 
NCSA, PSC, and SDSC. The team found no significant technical barriers or concerns to the 
implementation, and additional Service Provider (SP) sites are being contacted for participation 
in the new network. 

Specifications for updated perfSONAR nodes were finalized and five (5) systems supporting 
40/100Gb network testing have been ordered. In the next reporting period, the systems will be 
assembled, configured, and deployed to key SP sites. 

The microsurvey developed in the previous reporting period was made available via the XSEDE 
User Portal, and the team is collecting survey results to evaluate and define next steps. Initial 
results suggest that a large majority of XSEDE teams have no data transfer problems to report. 

Finally, the DTS team was represented at the National Research Platform workshop (August 
2018), the Open Storage Network architecture workshop (September 2018), and the Internet2 
Technology Exchange conference (October 2018). Attendance at these meetings has been used 
to merge XSEDE DTS into a broader, national discussion that is focused on improving science 
outcomes through improved networking and data transport across the national 
cyberinfrastructure ecosystem. 

For other metrics with respect to this WBS, see Appendix §12.2.2.4.2. 

7.4. XSEDE Operations Center (WBS 2.4.4) 

The XSEDE Operations Center (XOC) staff serve as user advocates, providing timely and accurate 
assistance to the XSEDE community, while simultaneously monitoring and troubleshooting user-
facing systems and services. 

The XOC raised the bar this reporting period for excellence in user satisfaction of tickets closed, 
reaching 4.9 out of 5.0. In addition, ticket resolution times were also outstanding, averaging 
nearly 30 minutes for tickets in the XOC queue. 

For other metrics with respect to this WBS, see Appendix §12.2.2.4.3. 

7.5. System Operations Support (WBS 2.4.5) 

Systems Operational Support (SysOps) provides enterprise-level support and system 
administration for all XSEDE central services.  
SysOps once again met the target of 99.9% availability for the core enterprise services.  

Also during this reporting period, the group has been instrumental in deploying the 
configurations management software and code repository software used to launch new compute 
instances in Amazon Web Services (AWS). 

For other metrics with respect to this WBS, see Appendix §12.2.2.4.4. 
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8. Resource Allocation Service (WBS 2.5) 

The 2ÅÓÏÕÒÃÅ !ÌÌÏÃÁÔÉÏÎ 3ÅÒÖÉÃÅ ɉ2!3Ɋ ÉÓ ÂÕÉÌÄÉÎÇ ÏÎ 83%$%ȭÓ ÃÕÒÒÅÎÔ ÁÌÌÏÃÁÔÉÏÎ ÐÒÏÃÅÓÓÅÓ ÁÎÄ 
evolving to meet the challenges presented by new types of resources to be allocated via XSEDE, 
new computing and data modalities to support increasingly diverse research needs, and large-
scale demands from the user community for limited XSEDE-allocated resources. RAS is pursuing 
these objectives through three activities: managing the XSEDE allocations process in 
coordination with the XD Service Providers, enhancing and maintaining the RAS infrastructure 
and services, and anticipating changing community needs.  

Key Performance Indicators for the Resource Allocation Service are listed in the table below. 
Additional information about these KPIs can be found on the XSEDE KPIs & Metrics wiki page. 
For other metrics with respect to this WBS, see Appendix §12.2.2.5. 

Table 8-1: KPIs for Resource Allocation Service.  

Area Metric  
Report 
Year 

Target  RP1 RP2 RP3 RP4 Total  
Sub-goal 

Supported  

Average mean 
rating of user 
satisfaction 
with 
allocations 
process 

RY5       
Sustain ɂ 
Provide 
excellent user 
support 
(§3.3.2) 

RY4       

RY3 4 of 5/ 
qtr   4.08  4.13       

RY2 4 of 5/ 
qtr  4.14 3.99 4.13 3.86 4.03 

RY1 4 of 5/ 
qtr  * 3.97 4.02 4.02 4.00 

Aggregate 
mean rating of 
user 
satisfaction 
with XRAS 

RY5            
Sustain ɂ 
Provide 
reliable, 
efficient, and 
secure 
infrastructure 
(§3.3.1) 

RY4            

RY3 4 of 5/ 
qtr  4.03  4.18       

RY2 4 of 5/ 
qtr  4.03  4.00 4.14   3.91 4.02  

RY1 4 of 5/ 
qtr  *  3.98 4.03 4.03  4.01 

RAS continues to surpass its user satisfaction targets for both the allocations process overall as 
well as for the XRAS system. The satisfaction with the process remained steady, while XRAS 
satisfaction saw an uptick to its highest reported value to date. 

RAS Highlights 

The RAS team attended its annual face-to-face planning meeting in Austin, TX, September 19-20. 
The bulk of the discussions focused on the two major activities planned for PY8: (1) Improving 
the functions within XRAS used by allocation administrators to manage the review process and 
process allocation requests, and (2) redesigning and re-implementing the Accounting Service for 
XSEDE. For PY8, improving XRAS Admin will focus on interacting with allocation administrators 
and targeting development activities based on their feedback, while the Accounting Service work 
will focus on design and planning efforts. 

In addition, RAS provided background and data to support the sustainability analysis of XRAS 
being conducted by the UIUC student-led Illinois Business Consulting group and coordinated by 
the XSEDE External Relations team.  

https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table7-1


 

RY3 IPR 7 Page 47 

8.1. w!{ 5ƛǊŜŎǘƻǊΩǎ hŦŦƛŎŜ ό².{ нΦрΦмύ 

4ÈÅ 2!3 $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÈÁÓ ÂÅÅÎ ÅÓÔÁÂÌÉÓÈÅÄ ÔÏ ÐÒÏÖÉÄÅ ÔÈÅ ÎÅÃÅÓÓÁÒÙ ÏÖÅÒÓÉÇÈÔ ÔÏ ÅÎÓÕre the 
greatest efficiency and effectiveness of the RAS area. This oversight includes providing direction 
to the L3 management team, coordination of and participation in RAS planning activities and 
ÒÅÐÏÒÔÓ ÔÈÒÏÕÇÈ ÔÈÅ ÁÒÅÁȭÓ 0ÒÏÊÅÃÔ -ÁÎÁÇÅÒȟ ÁÎÄ ÍÏÎÉÔÏÒÉÎÇ compliance with budgets, and 
ÒÅÔÁÒÇÅÔ ÅÆÆÏÒÔ ÉÆ ÎÅÃÅÓÓÁÒÙȢ 4ÈÅ $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ÁÌÓÏ ÁÔÔÅÎÄÓ ÁÎÄ ÓÕÐÐÏÒÔÓ ÔÈÅ ÐÒÅÐÁÒÁÔÉÏÎ ÏÆ 
project-level reviews and activities. The RAS Director's Office also contributes to an analytics 
effort to support NSF, Service Providers, and XSEDE in understanding and projecting the 
stewardship of, demand for, and impact of CI resources and services.  

4ÈÅ 2!3 $ÉÒÅÃÔÏÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÃÏÎÔÉÎÕÅ ÔÏ ÍÁÎÁÇÅ ÁÎÄ ÓÅÔ ÄÉÒÅÃÔÉÏÎ ÆÏÒ 2!3 ÁÃÔÉÖÉÔÉÅÓ ÁÎÄ 
responsibilities. They will contribute to and attend bi-weekly Senior Management Team calls, 
contribute to the project-level plan, schedule, and budget, contribute to XSEDE IPR, annual, and 
other reports as required by the NSF, and attend XSEDE quarterly and annual meetings. Lastly, 
the DirectÏÒȭÓ /ÆÆÉÃÅ ×ÉÌÌ ÁÄÖÉÓÅ ÔÈÅ 83%$% 0) ÏÎ ÍÁÎÙ ÉÓÓÕÅÓȟ ÅÓÐÅÃÉÁÌÌÙ ÔÈÏÓÅ ÒÅÌÅÖÁÎÔ ÔÏ ÔÈÉÓ 
WBS area. 

8.2. XSEDE Allocations Process & Policies (WBS 2.5.2) 

!ÌÌÏÃÁÔÉÏÎÓ ÅÎÁÂÌÅ ÔÈÅ ÎÁÔÉÏÎÁÌ ÏÐÅÎ ÓÃÉÅÎÃÅ ÃÏÍÍÕÎÉÔÙ ÔÏ ÅÁÓÉÌÙ ÇÁÉÎ ÁÃÃÅÓÓ ÔÏ 83%$%ȭÓ 
advanced digital resources, allowing them to achieve their research and education goals.  

For the September 2018 XRAC meeting, 221 proposals were submitted for XSEDE resources, of 
which 154 were recommended for awardɂa success rate of 70%. For the meeting, requests for 
compute resources were 2.9 times the amounts available; approximately 445M SUs were 
requested with 155M SUs recommended and 155.6M awarded. This outcome was the second 
meeting in a row in which the recommended amounts were fully or almost fully awarded; at 
other recent meetings, often only between 50%-60% of the recommended amounts have been 
awarded. The substantially lower overall recommendations stemmed from the rejections of 
some very large requests; instructions on how to improve these proposals (and all rejected 
proposals) are always provided by both review panel and Allocation staff. In terms of agency 
support, 105 requests (47.5%) were either entirely or partially supported by NSF awards; 72 
requests (32.6%) had support only from non-NSF sources, and 44 (20%) listed no supporting 
grants. 

Some notable facts about this quarterly Research opportunity were that 116 different PI 
institutions were represented, 12 from MSIs and 39 from EPSCoR states. Biochemistry and 
Molecular Structure and Function led all fields of science with 15% of the approved SUs, 
followed by Chemistry with 10% of the approved SUs. 

Along with the New and Renewal submissions for the September Research opportunity, the RAS 
Allocations, Process, and Policies (APP) team managed the usual steady stream of requests for 
other allocation types and management actions for active projects in the August-October 
reporting period. The team processed 235 Startup New and Renewal requests, 60 Educational 
New and Renewal requests, 40 Campus Champions New and Renewal requests, 1 New and 
Renewal XSEDE Staff project. For management actions across all allocation types, the team also 
processed 248 Extensions, 132 Supplements, 125 Transfers, and 53 Advances. 

In addition to the quarterly handling of allocation requests and the XRAC meeting, the RAS APP 
group continues to present two webinars about writing/submitting a successful Research 
proposal each quarter and fields help inquiries from users. We also continue to recruit new 
members to the XRAC review panel. The APP group also works with the A3M team to 
recommend improvements to the XRAS system. 
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For other metrics with respect to this WBS, see Appendix §12.2.2.5.1. 

8.3. Allocations, Accounting, & Account Management CI (WBS 2.5.3) 

The Allocations, Accounting and Account Management CI (A3M) group maintains and improves 
the interfaces, databases, and data transfer mechanisms for XSEDE-wide resource allocations, 
accounting of resource usage, and user account management.  

The migration of XRAS-ÒÅÌÁÔÅÄ ÁÐÐÌÉÃÁÔÉÏÎÓȟ ÓÅÒÖÉÃÅÓȟ ÁÎÄ ÏÔÈÅÒ ÃÏÍÐÏÎÅÎÔÓ ÔÏ !ÍÁÚÏÎȭÓ !73 
was completed during this period. The XSEDE services now running in the cloud are: 
¶ XSEDE Central Database (XDCDB, both production and testing) 
¶ XRAS submit/review/admin applications 
¶ XRAS-related cron jobs 
¶ XRAS-related APIs: XSEDE Accounting Service, XSEDE Identity Service, XDCDB 
¶ XSEDE metrics API 
¶ XSEDE reporting API 
¶ XDCDB-Admin UI (including Staff Queries) 
¶ XSEDE Metrics Dashboard UI 

The A3M team has also investigated and updated the database logging configurations that AWS 
provides in order to improve troubleshooting of A3M services. 

XRAS Submit, Review (including Summary PDF), and Admin were modified to collect and display 
Ȱ!ÃÃÅÓÓ ÔÏ ÏÔÈÅÒ ÌÏÃÁÌ (0# ÒÅÓÏÕÒÃÅÓȱ ÉÎÆÏÒÍÁÔÉÏÎȢ 4ÈÉÓ ÁÉds XSEDE reviewers in identifying 
allocation requests using non-XSEDE HPC resources. Reviewers and admins have access to this 
information at any time. This field is required for XRAC allocation request submissions and 
optional for other types of allocation requests. This feature should help reduce the number of 
rejections of Research requests by the XRAC. 

Work has continued on the ORCID XRAS integration by collaborating with XSEDE User Portal 
(XUP) staff in the implementation of ORCID user permissions on the XUP. The XSEDE Identity 
3ÅÒÖÉÃÅ ×ÁÓ ÁÌÓÏ ÕÐÇÒÁÄÅÄ ÔÏ ÐÏÐÕÌÁÔÅ 83%$% ÕÓÅÒÓȭ /2#)$ ÁÎÄ ÁÃÃÅÓÓ ÔÏËÅÎ ÉÎ ÔÈÅ 82!3 
Database. This information is needed to POST any awarded allocations on resources to ORCID. 

Initial discussions about RDR improvements with XCI and Operations took place and included 
major tasks, including how to move forward with RDR and how best to collaborate among the 
teams.  

XRAS Admin was enhanced during this period by implementing a UI to allow allocation 
administrators to configure opportunity -wide questions to be answered by the users as part of 
their submissions. This feature essentially allows an Administrator to tailor a portion of the 
ÄÅÆÁÕÌÔ ÓÕÂÍÉÓÓÉÏÎ 5) ÔÏ ÔÈÅÉÒ ÓÉÔÅȭÓ ÎÅÅÄÓ ×ÉÔÈÏÕÔ ÒÅÑÕÉÒÉÎÇ ÄÅÖÅÌÏÐÍÅÎÔ ÅÆÆÏÒÔ ÂÙ ÅÉÔÈÅÒ 83%$% 
or the client organization. 

Some of the enhancements for XRAS Review during this period are: 

¶ Meeting information has been displayed with the Opportunities tab so reviewers can 
more easily find meeting documents and details. 

¶ A more flexible Review form allows XRAS clients to not show suggested resources if 
ÒÅÖÉÅ×ÅÒÓ ÄÏÎȭÔ ÎÅÅÄ ÔÏ ÒÅÃÏÍÍÅÎÄ ÁÌÌÏÃÁÔÉÏÎÓ ÏÎ ÒÅÓÏÕÒÃÅÓȢ 

¶ Resource types are now grouped, so that reviewers can tell which resources are 
computing, storage, or something else. 

¶ The Review site now includes direct links into Help documentation. 
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To support work on XCI-196 (Deliver XSEDE user to OAuth identity mappings), A3M added a 
new route in the XDCDB API that returns three fields for each XSEDE resource on which a user 
has an allocation: XSEDE Identity, Resource ID, and local username. 

The team has continued its collaboration with the Pixo team to enhance XRAS with multiphase 
review. A3M staff have helped Pixo developers with their initial set up, reviewed their code, and 
provided feedback. Pixo developers have been fully integrated in our JIRA SCRUM board, as well 
as our RAS Slack making this collaboration easier and a great success. 

For other metrics with respect to this WBS, see Appendix §12.2.2.5.2. 
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9. Program Office (WBS 2.6) 

The purpose of the Program Office is to ensure critical project level functions are in place and 
operating effectively and efficiently. The oversight provided via the Project Office is necessary to 
provide consistent guidance and leadership to the L3 managers across the project. A common 
and consistent approach to managing projects and risks is provided by the Project Management, 
Reporting and Risk Management (PM&R) team, while Business Operations manages all financial 
functions and sub-awards. The crucial aspect of communications to all stakeholders is the focus 
of the External Relations team. Finally, Strategy, Planning, Policy, Evaluation & Organizational 
Improvement (SP&E) focuses attention in precisely those areas to ensure the best possible 
structure continues to exist within XSEDE to allow the support of all significant project activities 
and enable efficient and effective performance of all project responsibilities. 

Key Performance Indicators for the Program Office are listed in the table below. Additional 
information about these KPIs can be found on the XSEDE KPIs & Metrics wiki page. For other 
metrics with respect to this WBS, see Appendix §12.2.2.6. 

Table 9-1: KPIs for Program Office.  

Area Metric  
Report 
Year 

Target  RP1 RP2 RP3 RP4 Total  
Sub-goal 

Supported  
Variance between 
relevant report 
submission and 
due date (days)  

RY5            Sustain ɂ 
Operate an 
effective and 
productive 
virtual 
organization 
(§3.3.3) 

RY4            

RY3 0 0   0       

RY2 0 0 0 0 0 0 

RY1 0 * NA 0 0 0 

Percentage of 
subaward invoices 
processed within 
target duration  

RY5            
Sustain ɂ 
Operate an 
effective and 
productive 
virtual 
organization 
(§3.3.3) 

RY4            

RY3 95/qtr  82.4   77.8       

RY2 95/qtr   100 90.9 88.0 67.4 74.6 

RY1 90/qtr  * NA  100 -  100 

Percentage of 
recommendations 
addressed by 
relevant project 
areas within 9 0 
days 
 

RY5            
Sustain ɂ 
Operate an 
effective and 
productive 
virtual 
organization 
(§3.3.3) 

RY4            

RY3 90/yr  46 74        

RY2 90/qtr  23 15 37  49 31 

RY1 90/qtr  * NA 100 57 67 

Aggregate mean 
rating of 
satisfaction with 
content and 
accessibility of the 
XSEDE Staff Wiki 

RY5            
Sustain ɂ 
Operate an 
innovative 
virtual 
organization 
(§3.3.4) 

RY4            

RY3 3.5 of 
5/yr  -   3.91       

https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table8-1
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Area Metric  
Report 
Year 

Target  RP1 RP2 RP3 RP4 Total  
Sub-goal 

Supported  

RY2  * * *  * *  

RY1  * * * * * 

Number of staff 
publications  

RY5            
Sustain ɂ 
Operate an 
innovative 
virtual 
organization 
(§3.3.4) 

RY4            

RY3 20/yr  19   16       

RY2 20/yr  2 6 0 1 9 

RY1 70/yr  * 5 0 13 18 

Aggregate mean 
rating of Inclusion 
in XSEDE 

RY5       
Sustain ɂ 
Operate an 
innovative 
virtual 
organization 
(§3.3.4) 

RY4       

RY3 4.1/yr  - 4.14    

RY2 
5% 

improve
ment/yr  

* 4.25 * * 4.25 

RY1  * * * * * 

Aggregate mean 
rating of Equity  in 
XSEDE 

RY5       
Sustain ɂ 
Operate an 
innovative 
virtual 
organization 
(§3.3.4) 

RY4       

RY3 4.0/yr  - 4.12    

RY2  * * * * * 

RY1  * * * * * 

Number of XSEDE-
related social 
media impressions  

RY5       
Deepen/ 
Extend ɂ 
Raise 
awareness 
of the value 
of advanced 
digital 
services 
(§3.1.4) 

RY4       

RY3 
320,000/

yr 112,806 63,269    

RY2 
300,00 

/yr  69,607 55,506 59,490 128,180 312,783 

RY1 
190,000 

/yr  * 52,200 128,675 88,332 262,207 

Number of XSEDE-
related media hits  

RY5       Deepen/ 
Extend ɂ 
Raise 
awareness 
of the value 
of advanced 
digital 
services 
(§3.1.4) 

RY4       

RY3 169/yr  23 29    

RY2 169/yr  42 30 44  29 145 

RY1 147/yr  * 32 30 18 80 

- Data reported annually. 
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The invoice processing KPI was under the target for this reporting period, however, only nine of 
36 invoices have been received and processed for the reporting period. We expect the results for 
next reporting period will show an improvement as we are driving the sub-award partners to 
submit their invoices on a more timely basis. 

The Staff Publications KPI is higher than expected due to the SP&E team uploading past 
evaluation reports to IDEALS. We expect that the annual target will be surpassed due to the 
emphasis placed on ensuring the appropriate project documentation is uploaded to IDEALS. The 
target for this KPI will be evaluated and appropriately increased for PY9. 

The 2018 Staff Climate Survey results were released and reviewed with the project leadership 
team. All KPIs associated with the Staff Climate Survey achieved or surpassed their targets. 

The Recommendations Addressed KPI has been moved to an annual measure and will be 
formally reported in Reporting Year 3, Report Period 4. For this reporting period 25 of the 34 
recommendations submitted within the last 90 days have been addressed. 

XSEDE-related social media impressions fell short of our target, likely due to our lack of social 
media campaigns during this timeframe; however, we are still on track to meet our annual goal 
ÁÎÄ ÐÌÁÎ ÔÏ ÉÎÃÒÅÁÓÅ ÉÍÐÒÅÓÓÉÏÎÓ ÔÈÒÏÕÇÈ ÐÒÏÍÏÔÉÎÇ 83%$%ȭÓ 3#ρψ ÐÒÅÓÅÎÃÅ ÁÎÄ ÌÁÕÎÃÈÉÎÇ ÔÈÅ 
Discover More campaign. Number of XSEDE-related media hits fell short of our target, likely due 
ÔÏ %2ȭÓ ÓÈÉÆÔ ÉÎ ÅÆÆÏÒÔÓ ÔÏ 83%$%ȭÓ 3#ρψ ÐÒÅÓÅÎÃÅ ÁÎÄ ÃÁÍÐÁÉÇÎ ÒÅÌÅÁÓÅȟ ÒÅÓÕÌÔÉÎÇ ÉÎ ÆÅ×ÅÒ ÓÔÏÒÉÅÓ 
produced and subsequently fewer media hits. Post SC18, we plan to resume a normal editorial 
schedule. 

Program Office Highlights  

During this reporting period, the Program Office experienced two L3 changes as well as some 
changes in Project Managers. Hannah Remmert replaced Kristin Williamson as the L3 manager 
for External Relations to provide more direct leadership in the roll-ÏÕÔ ÏÆ ÔÈÅ Ȱ$ÉÓÃÏÖÅÒ -ÏÒÅ 
×ÉÔÈ 83%$%ȱ ÃÁÍÐÁÉÇÎȢ +ÁÒÌa Gendler left the project due to reassignment within TACC, and 
Scott Wells replaced her in an interim capacity as the L3 manager for Project Management & 
Reporting. Laura Herriott left the project due to a position change within the University of 
Illinois , and Leslie Froeschl replaced her as the Program Office Project Manager and Deputy 
Director for the Program Office.  

9.1. Project Office (WBS 2.6.1) 

The Project Office has been established to provide the necessary oversight to ensure the greatest 
efficiency and effectiveness of the Program Office area and to establish responsibility for 
assuring advisory activities of the project occur. This oversight includes providing direction to 
the L3 management team and coordination of and participation in Program Office planning 
ÁÃÔÉÖÉÔÉÅÓ ÁÎÄ ÒÅÐÏÒÔÓ ÔÈÒÏÕÇÈ ÔÈÅ ÁÒÅÁȭÓ 0ÒÏÊÅÃÔ -ÁÎÁÇÅÒȢ 4ÈÅ 0ÒÏÊÅÃÔ /ÆÆÉÃÅ ÁÌÓÏ ÁÔÔÅÎÄÓ ÁÎÄ 
supports the preparation of project-level reviews and activities. Importantly, the Project Office is 
responsible for ensuring that the XSEDE Advisory Board, the User Advisory Committee, and the 
SP Forum are functioning. The Project Office is responsible for coordination of project-level 
meetings such as the bi-weekly Senior Management Team (SMT) teleconference calls and the 
project quarterly meetings. Lastly, the Project Office will advise the XSEDE PI on many issues, 
especially those relevant to this WBS area. 

9.2. External Relations (WBS 2.6.2) 

External 2ÅÌÁÔÉÏÎÓȭ ɉ%2Ɋ ÍÉÓÓÉÏÎ ÉÓ ÔÏ ÃÏÍÍÕÎÉÃÁÔÅ ÔÈÅ ÖÁÌÕÅ ÁÎÄ ÉÍÐÏÒÔÁÎÃÅ ÏÆ 83%$% ÔÏ ÁÌÌ 
stakeholders (including the internal audience) through creative and strategic communications. 
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%ØÔÅÒÎÁÌ 2ÅÌÁÔÉÏÎÓ ÉÓ ÉÎ ÔÈÅ ÍÉÄÓÔ ÏÆ ÌÁÕÎÃÈÉÎÇ Á ÎÅ× ÍÁÒËÅÔÉÎÇ ÃÁÍÐÁÉÇÎȟ Ȱ$ÉÓÃÏÖÅÒ -ÏÒÅ ×ÉÔÈ 
83%$%Ȣȱ 4ÈÉÓ ÒÅÐÏÒÔÉÎÇ ÐÅÒÉÏÄȟ ÔÈÅ %2 ÔÅÁÍ ÂÅÇÁÎ ÉÍÐÌÅÍÅÎÔÉÎÇ 0ÈÁÓÅ ρ ÏÆ ÔÈÅ ÌÁÕÎÃÈȟ ×ÈÉÃÈ 
will be carried out over to next quarter along with the commencement of Phase 2. The team 
expects this campaign to support its project goals by raising awareness for resources, 
opportunities, and the impact that XSEDE is having on science and the cyberinfrastructure 
community, all while presenting XSEDE in an approachable and less siloed manner.  

7ÈÉÌÅ ÔÈÅ ×ÏÒË ÔÈÁÔ %2 ÈÁÓ ÄÏÎÅ ÏÖÅÒ ÔÈÅ ÐÁÓÔ ÒÅÐÏÒÔÉÎÇ ÐÅÒÉÏÄ ÓÕÐÐÏÒÔÓ ÔÈÅ ÔÅÁÍȭÓ ÐÒÏÊÅÃÔ 
ÇÏÁÌÓȟ +0) ÒÅÓÕÌÔÓ ÆÅÌÌ ÓÌÉÇÈÔÌÙ ÂÅÌÏ× ÔÁÒÇÅÔÓȢ %2ȭÓ ÃÕÒÒÅÎÔ +0)Ó ÁÒÅ ÍÏÒe reflective of the quantity 
of stories produced in a quarter (which leads to media hits and subsequent social media 
promotion/impressions), but do not accurately capture the marketing and branding efforts of 
External Relations. These efforts, such as producing new promotional materials, creating an 
SC18 booth presence, and the launch of the new marketing campaign have largely been the 
ÔÅÁÍȭÓ ÆÏÃÕÓ ÏÖÅÒ ÔÈÅ ÐÁÓÔ ÒÅÐÏÒÔÉÎÇ ÐÅÒÉÏÄȢ (Ï×ÅÖÅÒȟ ÔÈÅ ÔÅÁÍ ÁÎÔÉÃÉÐÁÔÅÓ ÔÈÁÔ ÔÈÉÓ ÔÒÅÎÄ ×ÉÌÌ ÂÅ 
reversed next reporting period as the campaign moves into the implementation phase. 

For other metrics with respect to this WBS, see Appendix §12.2.2.6.1. 

9.3. Project Management, Reporting, & Risk Management (WBS 2.6.3) 

The Project Management, Reporting & Risk Management (PM&R) team enables an effective 
virtual organization through the application of project management principles, provides 
visibility to project progress, successes, and challenges, brings new ideas and management 
practices into the project, and disseminates lessons learned in XSEDE to other virtual 
organizations. Communication is critical to success in this highly distributed virtual 
organization.  

As noted in the last report, the PM&R team is transitioning to JIRA for project change 
management, which will greatly improve administrative efficiency of the entire process. Phase 1 
testing of the new process is complete, and Phase 2 will commence the next reporting period. 

This reporting period saw a substantial increase in management staff changes across the project, 
with five Project Change Requests (PCRs) submitted to change either L2 directors, L3 managers, 
or Project Managers.  

Risk review participation was once again outstanding, marking the sixth consecutive reporting 
period with 100% compliance.  

For other metrics with respect to this WBS, see Appendix §12.2.2.6.2. 

9.4. Business Operations (WBS 2.6.4) 

The Business Operations (BO) group, working closely with staff at the UniversitÙ ÏÆ )ÌÌÉÎÏÉÓȭ 
'ÒÁÎÔÓ ÁÎÄ #ÏÎÔÒÁÃÔÓ /ÆÆÉÃÅ ɉ'#/Ɋ ÁÎÄ .ÁÔÉÏÎÁÌ #ÅÎÔÅÒ ÆÏÒ 3ÕÐÅÒÃÏÍÐÕÔÉÎÇ !ÐÐÌÉÃÁÔÉÏÎÓȭ ɉ.#3!Ɋ 
Business Office, manages budgetary issues and sub-awards, and ensures timely processing of 
sub-award amendments and invoices.  

During this reporting period the main focus was to process the PY8 sub-award amendments for 
all partners. To date, only one amendment has not been submitted to the University of Illinois 
Sponsored Programs Administration office for processing. The BO is awaiting the supporting 
documentation from the partner institution before submitting the final amendment. Of those 
submitted, seven amendments are fully executed, with an additional two partially executed. 

The financial closeout of PY7 has begun with the preliminary results of the partner level analysis 
provided to the PI for review. The BO expect to have the final closeout analysis, including the 
WBS-level analysis, completed in late-November or early-December.  
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For other metrics with respect to this WBS, see Appendix §12.2.2.6.3. 

9.5. Strategy, Planning, Policy, Evaluation & Organizational Improvement 
(WBS 2.6.5) 

XSEDE dedicates effort to project-wide strategic planning, policy development, evaluation and 
assessment, and organizational improvement in support of sustaining an effective and 
productive virtual organization.  

XSEDE has engaged an independent Evaluation Team designed to provide XSEDE with 
information to guide program improvement and assess the impact of XSEDE services. 
Evaluations are based on five primary data sources: (1) an Annual User Survey that is part of the 
XSEDE annual report and program plan; (2) an Enhanced Longitudinal Study, encompassing 
additional target groups (e.g., faculty, institutions, disciplines, etc.) and additional measures (e.g., 
publications, citations, research funding, promotion and tenure, etc.); (3) an Annual XSEDE Staff 
Climate Study; (4) XSEDE KPIs, Area Metrics, and Organizational Improvement efforts, including 
ensuring that procedures are in place to assess these data; and (5) Specialized Studies as 
contracted by Level 2 directors and the Program Office.  

In addition to presenting the 2018 XSEDE Staff Climate Study results at the August XSEDE 
Quarterly meeting, the evaluation team also released the results of the 2018 Campus Champions 
Climate Study (https://www.ideals.illinois.edu/handle/2142/101863 ). The Strategic Planning 
team facilitated a strategic planning session for the project in early October. The session was 
productive and provides input into a follow-up session targeted for some time during the next 
reporting period . 

For other metrics with respect to this WBS, see Appendix §12.2.2.6.4. 
  

https://www.ideals.illinois.edu/handle/2142/101863
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10.  Financial Information 

The XSEDE Business Operations team (§9.4) tracks and manages the financial aspect of the 
XSEDE project. This section conveys the financial status at a project level. The focus is on 
spending against the approved budget.  

Note that closing out any given reporting period could take up to nine months after the reporting 
period ends. The actual duration is dependent on the timeliness of invoice submissions by the 
partner institut ions, plus the University of Illinois invoice processing, typically 30-45 days. The 
table below shows the status of reported and paid costs during the defined reporting period. The 
understood delay in receipt and processing of invoices results in the need to update data 
associated with prior reporting periods, upon the release of each IPR.  

The tables below show the financial summary, at a project level and a partner institution level, 
as of the submission of this report. 

Table 10-1: Project Level Financial Summary.  

Reporting Period  
Invoices 

(Paid/Expected)  
Budgeted  Spent Projected  

RY1 RP2: Sept '16 ɀ Oct '16 38 of 38 $3,504,153 $2,478,940 N/A  

RY1 RP3: Nov '16 ɀ Jan '17 57 of 57 $5,256,230 $4,230,094 N/A  

RY1 RP4: Feb '17 ɀ Apr '17 57 of 57 $5,256,230 $5,118,021 N/A  

29ρ 4ÏÔÁÌȡ 3ÅÐÔ ȭρφ ɀ !ÐÒ Ȭρχ 152 of 152 $14,016,613 $11,813,504 N/A  

RY2 RP1: May '17 ɀ Jul '17 57 of 57 $5,256,230 $5,455,524 N/A  

RY2 RP2: Aug '17 ɀ Oct '17 57 of 57 $5,325,759 $5,012,569 N/A  

RY2 RP3: Nov '17 ɀ Jan '18 57 of 57 $5,423,416 $4,909,549 N/A  

RY2 RP4: Feb '18 ɀ April '18  54 of 57* $5,423,416 $4,596,993 $189,686 

RY2 Total: Sept '17 ɀ April '18  225 of 228* $21,428,820 $19,945,411 $189,686 

RY3 RP1: May '18 ɀ Jul '18 49 of 57* $5,423,416 $5,573,603 $353,781 

RY3 RP2: Aug '18 ɀ Oct '18 9 of 57* $5,468,952 $988,726 $4,484,887 

RY3 RP3: Nov '18 ɀ Jan '19     

RY3 RP4: Feb '19 ɀ Apr '19     

RY3 Total: Sept '18 ɀ April '19      

RY4 RP1: May '19 ɀ Jul '19     

RY4 RP2: Aug '19 ɀ Oct '19     

RY4 RP3: Nov '19 ɀ Jan '20     

RY4 RP4: Feb '20 ɀ Apr '20     

RY4 Total: Sept '19 ɀ April '20      

RY5 RP1: May '20 ɀ Jul '20     

RY5 RP2: Aug '20 ɀ Oct '20     

RY5 RP3: Nov '20 ɀ Jan '21     

RY5 RP4: Feb '21 ɀ Apr '21     

Extended RY5: May '21 ɀ Aug '21     

* For these periods, not all invoices have been received. Data will be updated in subsequent reports to reflect received 
invoices. 
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The following tables reflect received invoices and the breakdown distribution within the XSEDE 
Invoice Portal. The expenses reported may reflect back transfers, and we are reporting based on 
the month the expense posted to the grant/subaward account. 

Table 10-2: Partner Institution Level Financial Summary.  

 RY1 RP2: Sept ȭρφ ɀ Oct '16 29ρ 20σȡ .ÏÖ ȭρφ ɀ *ÁÎ Ȭρχ 

Partner 
Institution  

Invoice
s Paid  
(of 2) 

Budgeted  Spent 
Invoices 

Paid  
(of 3) 

Budgeted  Spent 

NCSA 2 $733,278 $179,527 3 $1,099,917 $623,728 
TACC 2 $550,304 $451,031 3 $825,457 $676,546 
PSC/MPC 2 $532,169 $487,486 3 $789,253 $738,316 
SDSC/UCSD 2 $463,680 $471,304 3 $695,520  $681,232 
NICS/UTK 2 $286,575 $263,222 3 $429,862 $397,643 
U Chicago/ANL 2 $226,231 $188,387 3 $339,346 $221,649 
Indiana 
University 

2 $189,172 $122,602 3 $283,758 $293,470 

Shodor 2 $107,262 $109,862  3 $160,893 $137,963 
Cornell 
University 

2 $105,112 $89,470 3 $157,668 $124,968 

NCAR/UCAR 2 $66,215 $0 3 $99,323 $69,224 
Purdue 
University 

2 $52,897 $54,084 3 $79,345 $111,537 

Georgia Tech 2 $55,357 $0 3 $83,035 $13,550 
SURA 2 $38,333 $31,027 3 $57,500 $55,141 
OK State (OSU) 2 $33,573 $8,574 3 $50,361 $16,321 
Ohio State 
(OSC) 

2 $18,367 $0  3 $27,550 $32,197 

USC-ISI 2 $13,333 $0  3 $20,000 $8,853 
U Oklahoma 
(OU) 

2 $11,261 $10,578 3 $16,892 $15,866 

U Georgia 2 $10,567 $3,040 3 $15,850 $4,560 
U Arkansas 2 $10,467 $8,749 3 $15,700 $16,184 
Project Level 38 of 38 $3,504,153 $2,478,940 57/57  $5,256,230 $4,23946 

 

 

 29ρ 20τȡ &ÅÂ ȭρχ ɀ !ÐÒ Ȭρχ RY1 Total : Sept ȭρ6 ɀ May Ȭρχ 

Partner 
Institution  

Invoices 
Paid  
(of 3) 

Budgeted  Spent 
Invoices 

Paid  
(of 152) 

Budgeted  Spent 

NCSA 3 $1,099,917 $1,207,527 8 $2,933,112 $2,010,781 
TACC 3 $825,457 $690,974 8 $2,201,218 $1,818,550 
PSC/MPC 3 $798,253 $801,638 8 $2,128,675 $2,027,439 
SDSC/UCSD 3 $695,520 $711,326 8 $1,854,720 $1,863,862 
NICS/UTK 3 $429,862 $406,402 8 $1,146,299 $1,067,266 
U Chicago/ANL 3 $339,346 $491,477 8 $904,923 $901,513 
Indiana 
University 3 $283,758 $256,475 8 $756,688 $672,547 
Shodor 3 $160,893 $117,830 8 $429,048 $365,655 
Cornell 
University 3 $157,668 $107,949 8 $420,448 $322,387 
NCAR/UCAR 3 $99,323 $90,254 8 $264,861 $159,478 
Purdue 
University 3 $79,345 $58,688 8 $211,587 $224,308 
Georgia Tech 3 $83,035 $22,355 8 $221,427 $0 
SURA 3 $57,500 $63,772 8 $153,333 $149,940 
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 29ρ 20τȡ &ÅÂ ȭρχ ɀ !ÐÒ Ȭρχ RY1 Total : Sept ȭρ6 ɀ May Ȭρχ 

OK State (OSU) 3 $50,361 $14,547 8 $134,295 $39,442 
Ohio State 
(OSC) 3 $27,550 $32,471 8 $73,467 $64,667 
USC-ISI 3 $20,000 $33,141 8 $53,333 $33,141 
U Oklahoma 
(OU) 3 $16,892 $15,867 8 $45,045 $42,310 
U Georgia 3 $15,850 $4,560 8 $42,267 $12,160 
U Arkansas 3 $15,700 $13,123 8 $41,867 $38,056 
Project Level 57 of 57 $5,256,230 $5,140,375 152 $14,016,613 $11,813,504 

 
29ς 20σȡ .ÏÖ ȭρχ ɀ *ÁÎ Ȭρψ 

Partner Ins titution  
Invoices 

Paid  
(of 3)  

Budgeted Spent Projected  

NCSA 3 $1,154,307 $1,016,137 $0 
TACC 3 $812,249 $869,772 $0 

PSC/MPC 3 $812,496 $851,171 $0 
SDSC/UCSD 3 $710,556 $716,848 $0 
NICS/UTK 3 $474,787 $395,172 $0 

U Chicago/ANL 3 $355,330 $148,934 $0 
Indiana University 3 $273,968 $272,403 $0 

Shodor 3 $164,032 $127,160 $0 
Cornell University 3 $189,090 $144,466 $0 

NCAR/UCAR 3 $111,483 $101,823 $0 
Purdue University 3 $69,520 $74,499 $0 

Georgia Tech 3 $78,439 $42,557 $0 

 29ς 20ρȡ -ÁÙ ȭρχ ɀ *ÕÌ Ȭρχ 29ς 20ςȡ !ÕÇ ȭρχ ɀ /ÃÔ Ȭρχ 

Partner 
Institution  

Invoices 
Paid  
(of 3)  

Budgeted  Spent 
Invoices 

Paid  
(of 3)  

Budgeted Spent 

NCSA 3 $1,099,917 $1,147,967 3 $1,098,678 $974,612 
TACC 3 $825,457 $916,498 3 $816,652 $847,586 
PSC/MPC 3 $798,253 $830,786 3 $807,749 $828,314 
SDSC/UCSD 3 $695,520 $722,633 3 $705,544 $723,763 
NICS/UTK 3 $429,862 $496,015 3 $459,812 $404,335 
U Chicago/ANL 3 $339,346 $336,242 3 $350,002 $147,712 
Indiana 
University 3 $283,758 $263,689 3 $277,231 $275,840 
Shodor 3 $160,893 $164,529 3 $162,986 $134,506 
Cornell 
University 3 $157,668 $152,928 3 $178,616 $125,746 
NCAR/UCAR 3 $99,323 $83,082 3 $107,430 $98,807 
Purdue 
University 3 $79,345 $68,088 3 $72,795 $70,039 
Georgia Tech 3 $83,035 $62,090 3 $75,542 $107,992 
SURA 3 $57,500 $59,371 3 $58,229 $62,519 
OK State (OSU) 3 $50,361 $38,016 3 $54,250 $125,817 
Ohio State 
(OSC) 3 $27,550 $33,963 3 $27,830 $25,220 
USC-ISI 3 $20,000 $33,955 3 $20,300 $13,152 
U Oklahoma 
(OU) 3 $16,892 $15,404 3 $20,455 $14,054 
U Georgia 3 $15,850 $0 3 $15,888 $0 
U Arkansas 3 $15,700 $17,975 3 $15,772 $15,682 
Project Level 57 of 57 $5,256,230 $5,443,231 57 $5,325,759 $4,995,698 
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29ς 20σȡ .ÏÖ ȭρχ ɀ *ÁÎ Ȭρψ 

SURA 3 $58,594 $42,633 $0 
OK State (OSU) 3 $56,195 $37,584 $0 

Ohio State (OSC) 3 $27,970 $22,023 $0 
USC-ISI 3 $20,450 $16,735 $0 

U Oklahoma (OU) 3 $22,237 $13,229 $0 
U Georgia 3 $15,907 $0 $0 

U Arkansas 3 $15,808 $16,404 $0 
Project Level 57 $5,423,416 $4,909,549 $0 

 
RY2 Total : May ȭρχ ɀ Apr  Ȭρψ 

Partner Institution  
Invoices 

Paid  
(of 12) 

Budgeted Spent Projected  

NCSA 12 $4,507,209 $4,074,646 $0 
TACC 12 $3,266,607 $2,937,380 $0 

PSC/MPC 12 $3,230,994 $3,320,022 $0 
SDSC/UCSD 12 $2,822,175 $2,890,641 $0 
NICS/UTK 12 $1,839,249 $1,709,132 $0 

U Chicago/ANL 10 $1,400,007 $1,133,088 $185,083 
Indiana University 12 $1,108,925 $1,070,664 $0 

Shodor 12 $651,942 $555,158 $0 
Cornell University 12 $714,463 $565,054 $0 

NCAR/UCAR 12 $429,719 $419,801 $0 
Purdue University 12 $291,179 $279,566 $0 

Georgia Tech 12 $315,454 $237,053 $0 
SURA 12 $232,917 $219,789 $0 

OK State (OSU) 12 $217,001 $231,634 $0 
Ohio State (OSC) 12 $111,320 $103,934 $0 

USC-ISI 12 $81,200 $83,018 $0 
U Oklahoma (OU) 12 $81,822 $55,914 $0 

U Georgia 12 $63,553 $0 $0 
U Arkansas 11 $63,087 $58,917 $4,603 

RY2 RP4: Feb ȭρ8 ɀ Apr  Ȭρψ 

Partner Institution  
Invoices 

Paid  
(of 3)  

Budgeted Spent Projected  

NCSA 3 $1,154,307 $935,931 $0 
TACC 3 $812,249 $303,524 $0 

PSC/MPC 3 $812,496 $809,751 $0 
SDSC/UCSD 3 $710,556 $727,397 $0 
NICS/UTK 3 $474,787 $413,610 $0 

U Chicago/ANL 1 $355,330 $500,200 $185,083 
Indiana University 3 $273,968 $258,732 $0 

Shodor 3 $164,032 $128,962 $0 
Cornell University 3 $189,090 $141,914 $0 

NCAR/UCAR 3 $111,483 $136,090 $0 
Purdue University 3 $69,520 $66,940 $0 

Georgia Tech 3 $78,439 $24,414 $0 
SURA 3 $58,594 $55,266 $0 

OK State (OSU) 3 $56,195 $30,217 $0 
Ohio State (OSC) 3 $27,970 $22,727 $0 

USC-ISI 3 $20,450 $19,177 $0 
U Oklahoma (OU) 3 $22,237 $13,228 $0 

U Georgia 3 $15,907 $0 $0 
U Arkansas 2 $15,808 $8,856 $4,603 

Project Level 54 $5,423,416 $4,596,933 $189,686 
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RY2 Total : May ȭρχ ɀ Apr  Ȭρψ 

Project Level 225 $21,428,820 $19,945,411 $189,686 

 

  

RY3 RP1: May ȭρ8 ɀ July Ȭρψ 

Partner Institution  
Invoices 

Paid  
(of 3)  

Budgeted Spent Projected  

NCSA 3 $1,154,307 $1,061,000 $0 
TACC 3 $812,249 $1,371,895 $0 

PSC/MPC 3 $812,496 $822,138 $0 
SDSC/UCSD 3 $710,556 $709,180 $0 
NICS/UTK 3 $474,787 $543,968 $0 

U Chicago/ANL 0 $355,330 $0 $277,624 
Indiana University 3 $273,968 $280,742 $0 

Shodor 3 $164,032 $187,195 $0 
Cornell University  3 $189,090 $156,765 $0 

NCAR/UCAR 3 $111,483 $107,236 $0 
Purdue University 3 $69,520 $64,669 $0 

Georgia Tech 2 $78,439 $99,846 $31,173 
SURA 3 $58,594 $70,674 $0 

OK State (OSU) 3 $56,195 $34,666 $0 
Ohio State (OSC) 3 $27,970 $21,567 $0 

USC-ISI 3 $20,450 $27,463 $0 
U Oklahoma (OU) 3 $22,237 $14,601 $0 

U Georgia 2 $15,907 $0 $31,173 
U Arkansas 0 $15,808 $0 $13,810 

Project Level 49 $5,423,416 $5,573,603 $353,781 

RY3 RP2: Aug ȭρ8 ɀ Oct Ȭρψ 

Partner Institution  
Invoices 

Paid  
(of 3)  

Budgeted Spent Projected  

NCSA 2 $1,171,622 $712,977 $341,041 
TACC 0 $801,654 $0 $853,237 

PSC/MPC 0 $838,620 $0 $810,091 
SDSC/UCSD 0 $721,408 $0 $718,395 
NICS/UTK 0 $461,707 $0 $483,156 

U Chicago/ANL 0 $353,771 $0 $277,624 
Indiana University 0 $269,780 $0 $270,702 

Shodor 1 $173,934 $50,620 $108,955 
Cornell University 1 $191,982 $62,924 $106,709 

NCAR/UCAR 1 $106,323 $57,482 $89,473 
Purdue University 0 $70,595 $0 $68,845 

Georgia Tech 0 $83,434 $0 $93,520 
SURA 0 $59,543 $0 $68,731 

OK State (OSU) 1 $58,385 $69,585 $41,450 
Ohio State (OSC) 1 $33,257 $12,113 $16,509 

USC-ISI 1 $20,757 $18,178 $19,698 
U Oklahoma (OU) 1 $22,563 $4,847 $9,422 

U Georgia 0 $13,545 $0 $93,520 
U Arkansas 0 $16,072 $0 $13,810 

Project Level 9 $5,468,952 $988,726 $4,484,887 
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11.  Project Improvement Fund 

The XSEDE Project Improvement Fund (PIF) is an extension of the XSEDE PY7-PY9 annual 
planning and budget review process to strategically invest approximately 2% of the annual 
budget ($465k annually) towards short-term project improvements specific to the XSEDE 
project. A lightweight Phase-Gate process is used to facilitate the review and prioritization of 
proposed project improvements by the XSEDE Senior Management Team (SMT). Funding is 
allocated based on this prioritization. The details of the process can be found on the XSEDE wiki 
PIF page. It is important to note that the annual budget for project improvement funds, while 
expected to be used during a specific project year, are not intended to be fully allocated during 
the project year planning period. The funds are allocated prior to and throughout the first half of 
the project year via a review process for the project to fund important ideas that bring value to 
the project and, in particular, to the community we support.  

To date, 12 Idea Submissions have been received and reviewed. The following is a summary of 
the current status:  

PY7 Project Improvement Fund Status  

Total PIF funds allocated: $389,000. 
State/Phase Submissions Comments 

Funded/Monitor  2 Pending Closeout Report 

Funded/Execute 4  

Not Funded 4 Other recent efforts were similar, or the 
submission requested annually recurring 
funding 

Withdrawn  2 Significant overlap of two submissions 

Note: PY7 PIF funds have been reduced by $76,000, as per PCR #14, to fund the 2017 
International HPC Summer School. The NSF proposal to cover the funding of the summer school 
was not approved by NSF, resulting in PCR #14 being triggered to ensure sufficient funding for 
the summer school. 

PY8 Project Improvement Fund Status  

Total PIF funds allocated: $70,745 

State/Phase Submissions Comments 
Funded/Execute 3 No change for this reporting period 
In Process/Planning 0 No change for this reporting period 

The SMT will determine the allocation of the PY8 Project Improvement Funds based on the 
planning details provided for those submissions moved to Phase 2. The complete allocation plan 
is expected to be determined within the initial six months of PY8 (Feb. 2019).  

https://confluence.xsede.org/pages/viewpage.action?pageId=1676576
https://confluence.xsede.org/pages/viewpage.action?pageId=1676576
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12.  Appendices 

12.1. Glossary and List of Acronyms 
ACRONYM DESCRIPTION Notes 
A3M Allocations, Accounting & Account Management  
A&AM Accounting & Account Management   

A&D Architecture & Design   

ADR Architecture Design Review   

AL2S Advanced Layer 2 Service Enables Internet2 users to create 
point-to-point VLANs 

AMIE Account Management Information Exchange   

API Application Programming Interface   

Area Metric A quantifiable measure that is used to track and 
assess the status of a specific process. Area 
Metrics can measure performance or operational 
status. Area Metrics relating to performance can 
be used alone or in combinations as a key 
performance indicator (KPI) for the project. 

 

AWS Amazon Web Services  

BoF Birds of a Feather Group of community members who 
informally gather to discuss best 
practices and/or plans 

CaRCC Campus Research Computing Consortium  

CB Campus Bridging Infrastructure to make XSEDE 
resources appear to be proximal to 
ÔÈÅ ÒÅÓÅÁÒÃÈÅÒȭÓ ÄÅÓËÔÏÐ 

CC Campus Champion   

CDPs Capability Delivery Plans  
CEE Community Enhancement & Engagement  
co-Pi Co-Principal Investigator   

CRI Cyberinfrastructure Resource Integration  
CRM Customer Relationship Management   

CS&E Computational Science & Engineering   

CSR Community Software Repository  

CTSC Center for Trustworthy Scientific Infrastructure  

DNS Domain Name Service   

DNSKEY Domain Name Service Key   

DNSSEC DNS Security   

DTS Data Transfer Services  
E&O Education and Outreach   

ECSS Extended Collaborative Service   

e-infrastructure  The integration of networks, grids, data centers 
and collaborative environments, and are intended 
to include supporting operation centers, service 
registries, and credential delegation services. 
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ER External Relations   

ESRT Extended Support for Research Teams   

ESSGW Extended Collaborative Support for Science 
Gateways 

  

ESTEO Extended Support for Training, Education, & 
Outreach 

  

FTE Full Technical Equivalent   

GAAMP General Automated Atomic Model 
Parameterization 

  

GFFS Globus Federated File System   

GridFTP Grid File Transfer Protocol   

HBCUs Historically Black Colleges and Universities  

HPC High Performance Computing   

HPCU HPC University  

HSI Hispanic Service Institution  

HSM Hardware Security Models   

I2 Internet2    

IC  Industry Challenge   

IdM Identity Management   

INCA/Nagios A service monitoring tool   

IPR Interim Project Report  

IR Incident Reports   

JIRA an activity tracking tool   

KB KB documents   

KPI Key Performance Indicators - A metric or 
combination of metrics meant to measure 
performance in key areas of the program so that 
actions and decisions which move the metrics in 
the desired direction also move the program in 
the direction of the desired outcomes and goals.  

  

L2 WBS Level 2   

L3 WBS Level 3   

MFC Minority Faculty Council   

MS Microsoft   

MSI Minority Serving Institution    

MTTR Mean Time To Resolution  

NCAR National Center for Atmospheric Research   

NCSA National Center for Supercomputing Applications   

NICS National Institute of Computational Science   

NIP Novel & Innovative Projects   

OSG Open Science Grid   

OTP One Time Password   

PEARC Practice & Experience in Advanced Research 
Computing Conference Series (www.pearc.org)  

 

PEP Program Execution Plan   

perfSONAR PERFormance Service Oriented Network 
monitoring Architecture  

  

PI Principal Investigator   

http://www.pearc.org/
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PM Project Management/Project Manager   

PM&R Project Management, Reporting & Risk 
Management 

 

POPS PACI Online Proposal System this is no longer an acronym and 
POPS is just the name for the 
allocation submission system; being 
supplanted by XRAS 

PRACE Partnership for Advanced Computing in Europe  

PSC Pittsburgh Supercomputing Center   

PY Program Year   

RAS Resource Allocations Service   
RACD Requirements Analysis & Capability Delivery  
RDR Resource Description Repository  

RESTful Representational state transfer    

rocks roll An open source cluster distribution solution that 
simplifies the processes of deploying, managing, 
upgrading, and scaling high-performance parallel 
computing clusters.  

  

RT Request Tracker Ticketing System   

SACNAS Society for Advancement of Chicanos and Native 
Americans 

  

SCxy Supercomputing Conference (e.g. SC16)   

SD&I Software Development & Integration   

SDIACT Software Development & Integration Activity   

SDSC San Diego Supercomputer Center   

SecOps Operations - Cybersecurity  

SH2 SH2 Security   

Shodor A National Resource for Computational Science 
Education 

  

SP Service Provider  
SP&E Strategy, Planning, Policy, Evaluation & 

Organizational Improvement 
 

STEM Science Technology Engineering Mathematics   

SysOps Systems Operations   

TACC Texas Advanced Computing Center   

TEOS Training, Education and Outreach Service   

TAS Technology Audit Service  

TeraGrid An e-Science grid computing infrastructure 
combining resources at eleven partner sites. 

  

UCCAN Canonical Use Case   

UCCB Campus Bridging Use Case   

UCDA Data Analytics Use Case   

UCDM Data Management Use Case   

UCF Federation & Interoperation Use Case   

UCFC First Connecting Instrumentation Use Case   

UCHPC High Performance Computing Use Case   

UCHTC High Throughput Computing Use Case   
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UCSGW Science Gateway Use Case   

UCSW Scientific Workflow Use Case   

UCVIS Visualization Use Case   

UE User Engagement   

UII User Interfaces & Information    

URC Under-represented communities   

URCE Under-Represented Community Engagement   

UREP User Requirement Evaluation & Prioritization    

URM Under-Represented Minority   

US United States   

WBS Work Breakdown Structure Numerical code for each group within 
XSEDE 

XCBC XSEDE Compatible Basic Cluster Enables campus resource 
administrators to build a local cluster 
operating on open source software 
and compatible with XSEDE 
supported resources from scratch. 

XCI XSEDE Cyberinfrastructure Integration   

XDCDB XSEDE Central Database The XDCDB contains 24 schemas, 
notably the accounting, resource 
repository, portal, and AMIE 
databases. 

XDMoD XSEDE Metrics on Demand Comprehensive HPC system 
management tool 

XMS XD Net Metrics Services  

XNIT XSEDE National Integration Toolkit  A suite of software modules intended 
for extant clusters so they are easily 
interoperable with XSEDE-supported 
resources.  

XOC XSEDE Operation Center   

XRAC XSEDE Resource Allocation Committee   

XRAS XSEDE Resource Allocations System   

XSEDE eXtreme Science and Engineering Discovery 
Environment 

  

XSEDE CA XSEDE Certificate Authorities Entity responsible for certifying 
encryption keys for identity 
management 

XSEDE KDC XSEDE Kerberos   

XSEDE14 XSEDE Conference in 2014   

XSEDEnet an XSEDE-only network   

XSO XSEDE Security Officer  

XSP XSEDE Scholars Program   

XSWoG XSEDE Working Group  

XTED XSEDE Technology Evaluation Database   

XUP XSEDE User Portal The XSEDE web pages at 
http://xsede.org  



 

RY3 IPR 7 Page 65 

XWFS XSEDE Wide File System   

 

12.2. Metrics 

12.2.1. SP Resource and Service Usage Metrics 

To demonstrate its success and help focus management attention on areas in need of 
improvement, XSEDE monitors a wide range of metrics in support of different aspects of 
ȰÓÕÃÃÅÓÓȱ ÆÏÒ ÔÈÅ ÐÒÏÇÒÁÍȢ 4ÈÅ ÍÅÔÒÉÃÓ ÐÒÅÓÅÎÔÅÄ ÉÎ ÔÈÉÓ ÓÅÃÔÉÏÎ ÐÒÏÖÉÄÅ Á ÖÉÅ× ÉÎÔÏ 83%$%ȭÓ 
ÕÓÅÒ ÃÏÍÍÕÎÉÔÙȟ ÉÎÃÌÕÄÉÎÇ 83%$%ȭÓ ÓÕÃÃÅÓÓ ÁÔ ÅØÐÁÎÄÉÎÇ ÔÈÁÔ ÃÏÍÍÕÎÉÔÙȟ ÔÈÅ ÐÒÏÊÅÃÔÓ ÁÎÄ 
allocations through which XSEDE manages access to resources, and the subsequent use of the 
resources by the community. 

Table 12-1 summarizes a few key measures of the user community, the projects and allocations, 
and resource utilization. Expanded information and five-year historical trends are shown in 
three corresponding subsections.  

In Q3 2018, most XSEDE user community metrics remained at high levels. The number of open 
HPC user accounts climbed above 12,300; and more than 530 institutions were represented 
among the users running jobs. The number of gateway users dipped to around 11,000ɂa similar 
dip was seen in the year-ago quarter. More details are in §12.2.1.1. Project and allocation activity 
held strong, with resource requests 3.2 times what was available; however, the XRAC once again 
recommended support for almost exactly what was available. More details are in §12.2.1.2. 

Total XSEDE-allocated resource capacity remained at 18.9 Pflops (peak). The central accounting 
system showed 11 compute resources reporting activity. Altogether, SP resources delivered 49.2 
billion NUs of computing, an 8.6% increase over the previous quarter. More details are in 
§12.2.1.3. 
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Table 12-1: Quarterly activity summary.  

User Community  Q4 2017 Q1 2018 Q2 2018 Q3 2018 

Open user accounts 10,716 11,273 12,095 12,311 
Active individuals 3,802 3,994 4,378 3,967 
Gateway users 11,746 13,414 17,256 11,152 
New user accounts 1,588 2,553 1,957 2,092 
Active fields of science 39 37 41 41 
Active institutions 473 488 516 537 
Projects and Allocations      
NUs available at XRAC 59.0B 59.5B 59.2B 57.9B 
NUs requested at XRAC 223.6B 159.6B 140.7B 186.2B 
NUs recommended by XRAC 83.9B 57.6B 61.7B 58.3B 
NUs awarded at XRAC 59.4B 58.7B 60.3B 58.3B 
Open projects 2,243 1,982 1,995 2,035 
Active projects 1,334 1,338 913 1,416 
Active gateways 18 18 18 12 
New projects 251 259 256 102 
Closed projects 278 341 275 180 
Resources and Usage     
Resources open (all types) 23 22 22 22 
Total peak petaflops 18.9 18.9 18.9 18.9 
Resources reporting use 12 12 12 11 
Jobs reported 2.98M 2.94M 3.13M 3.16M 
NUs delivered 36.1B 39.6B 45.3B 49.2B 

 

12.2.1.1. User community metrics 

Figure 77 shows the five-year trend in the XSEDE user community, including open user accounts, 
total active XSEDE users, active individual accounts, active gateway users, the number of new 
HPC user accounts, and the total number of new XUP accounts at the end of each quarter. The 
quarter had 12,311 open accounts and saw 3,967 traditional users charging jobs. The number of 
active gateway users dipped to 11,152; a similar dip occurred a year ago in Q3 2017. 

Figure 88 shows the activity on XSEDE resources according to field of science across program 
years, including the relative fraction of PIs, open accounts, active users, allocations, and NUs 
used according to discipline. The figure shows the fields of science that consume ~2% or more of 
delivered NUs per quarter. PIs and users are counted more than once if they are associated with 
projects in different fields of science. The quarterly data show that the percentages of PIs and 
accounts aÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÔÈÅ ȰÏÔÈÅÒȱ ÄÉÓÃÉÐÌÉÎÅÓ ÒÅÐÒÅÓÅÎÔ ÍÏÒÅ ÔÈÁÎ σπϷ ÏÆ ÁÌÌ 0)Óȟ ÎÅÁÒÌÙ υπϷ 
of direct-ÁÃÃÅÓÓ ÕÓÅÒ ÁÃÃÏÕÎÔÓȟ ÁÎÄ ÎÅÁÒÌÙ τπϷ ÏÆ ÁÃÔÉÖÅ ÕÓÅÒÓȢ #ÏÌÌÅÃÔÉÖÅÌÙ ÔÈÅ ȰÏÔÈÅÒȱ ÆÉÅÌÄÓ ÏÆ 
science represented 9% of total quarterly usage. 
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Figure 7: XSEDE user census, excluding XSEDE staff. The dramatic increases in gateway users starting in Q4 2016 is 
due to the I-TASSER gateway beginning to use XSEDE-allocated resources. 

 
































































































































































