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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 goalshus communicating thevalue XSEDEbring towards
enhancing the productivity of a growing community of scholars, researchers, and engineefor
a large, complex, highhdistributed project such as XSEDE, this is a considerable undertaking.
This process has helped XSEDE improve as an orgaian and as a providerand broker of
services to the compute and dataenabled science and engineering research and education
community.

XSEDE reports on its activities and progress by using a metribssed approachcomplemented
by illustrations through our science and engineering highlightsBased on feedback from our
review panels, advisory bodies, the NSF, and other stakeholders, we have defined KPIs (Key
Performance Indicators) that measure progress towardour high-level strategic goals.

The key conept is not that the metricgKPI9 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 directadrihe 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 gaals.

The Executive Summary(81) is intended to effectively and concisely communicate the status of
the project toward delivery of the mission and realization of the visin by reaching three

strategic goals. Stoplight indicators (8.1) are used to visually provide a quick understanding of
our assessment of overall project progress with respect to the strategic goals in lightair KPls.

The Science and Engieering Highlights(82) section provides a small selection of a continuing
series of scientific and engineering research and education swesses 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 Indicat¢g3) 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 sgbals using KPIs that, where possible,
represent measues of impact to the communities XSEDE supports.

These first three sections take a projeetvide view. A more detailed analysis of progress from
the view of the areas responsible for supporting each of the swgpals? and contributing toward
the KPIs associatd with those subgoals: is provided by looking at each of the areas of the
project and financial information in the remaining sections(84, &, 86, &/, 88, 89, 810, and811).
These setions also contain area highlights andey Performance Indicators (KPIs}jhat are
deemed important, along with links to corresponding sections of thXSEDE KPIs & Metriowiki
page. The metric tables on the wiki page contain definitions, descriptions, and collection
methodology information about each metric in the tableswhen a new metric is added, table
cells from previous reporting periods will contain an asterisk (*) to dsignate that data for that
metric was not being collected at that timePrior to the RY2 Annual Reportwe have reported on
metrics at the Work Breakdown Structure Level 3. Based on feedback from reviewers and
discussion with the Cognizant Program Officekye will discontinue this to reduce duplication
and improve readability of the document.
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Note that XSEDE Project Years (PY) run Septemb&ugust and Report Years (RY) run Magkpril.
The table below lists the schedule for Reporting Periods (RP) within eadty, including RY1 and
RY5 which are slightly altered due to a shorter RY1 and a longer RY5.

RP4 (Included in

Annual Report)

Typical Schedule

May 1- July 31

Aug. 1 Oct. A

Nov. I- Jan. 31

Feb. t Apr. 30

RY1

Sept. 2016 -April

Period doed 8 O
due to shortened

Sept. 2 Oct. 31,
2016 (Abbreviated

Nov. 1, 2016 Jan.

31, 2017

Feb. E Apr. 30,2017
(Included in Annual

May 2017 -April
2018

31, 2018

2017 first year. due to shortened Report)
year)
RY2 May 1- July 31, 2017 | Aug. X Oct. 3, 2017 | Nov. 1, 2A7- Jan. Feb.  Apr. 30, 2018

(Included in Annual
Report)

RY3

May 2018-April
2019

May 1- July 31, 2018

Aug. * Oct. 31, 2018

Nov. 1, 2018 Jan.

31, 2019

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

RY4

May 2019-April
2020

May 1- July 31, D19

Aug. I Oct. 31, 2019

Nov. 1, 2019 Jan.

31, 2020

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

RY5

May 2020-Aug.
2021

May 1- July 31, 2020

Aug. t Oct. 3, 2020

Nov. 1, 2020 Jan.

31, 2021

Feb.  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 crosslinking to facilitate referencing content across the document. In general, all text
that has blue underlining (e.g.82) 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 & and &3, to more detailed discussions regarding specific project areasd

financial information in 84, &, &, &/, 8, 9,810, and811.

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

Computingacross all fields of scholarship is becomingbiquitous. 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 tan 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 so¢echnical platform that
integrates and coordinates advanced digitl 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, instrumentsand personnel with specific
expertise. XSEDEBupports the need for an advanced digital services ecosystem distributed
beyond the scope of a single institution and provides a loAgerm platform to empower modern
sdence 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 engineetr SEDE federates
with other high-end facilities and campusbased resources, serving as the foundation for a
national e-science infrastructure with tremendous potential for enabling new advancements in
research and educationQOur vision is a world of digitdy-enabled scholars, researchers, and
engineers participating in multidisciplinary collaborations while seamlessly accessing computing
OAOI OOAAO AT A OEAOET ¢ AAOA. O1 OAAEIT A O1T AEAOUBO C
Researchers use advanced digital resources and servieagery 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 missionto substantally 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 resourcesunded by the NSF and other agenci@SEDE has developed its
OOOAOACEA Cci Al O ET A btrategic Alah, Bdididg & FidrA: inGestingdrOE . 3 & 6 (
Discovery and Innovation NSF Strategic Plan for Fiscal Years (FY) 202822th . 8tré&tégiés
stated broadly in theCyberinfrastructure Framework for 2% Century Science and Engineerihg
vision document, andthe more specifically relevant Advanced Computing Infrastructure: Vision
and Strategic PlaAdocument.

1.1. Strategic Goals
Tosupportour MEOOCET T AT A O COEAA OEA DPOI EAAOSO AAOEOEO
three strategic goals are defined:
Deepen and Extend Use: XSEDE wildeepen the use make more effective useof the

advanced digital services ecosystem by existing scholarssearchers, and engineers, and

extend the uséo new communities. We willcontribute to preparatior? workforce

development of the current and next generation of scholars, researchers, and engineers

in the use of advanced digital services via training, edation, 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
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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 9ees bycreating an
open and evolving-nfrastructure, and byenhancing the array of technical expertise and
support service®ffered.

Sustain the Ecosystem: XSEDE will sustain the advanced digital services ecosystem by
ensuring and maintaining a reliableefficient, and secure infrastructurendproviding
excellent user support serviceXSEDE will furthemperate an effective, productive, and
innovative virtual organization

The strategic goals of XSEDE cover a considerable scopeeiisurewe are delivering on our
mission and to assess progress toward our vision, we have identified key metrics to measure our
progress toward meeting each sulgoal. TheseKey Performance IndicatorqdKPIs) are a high

level encapsulation of our project metrics that measure dw well we are meeting each suigoal.
Planning is driven by our vision, mission, goals, and these metricavhich 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 directcausal 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 Plaf, a significant review of our KPIs and metrics was conducted in the latter
half of calendar year 2017. This resulted iconsiderable changes in metrics as we refined them.
Table1-1 reflects the revised summary of KPIs against which we will be reporting in this and
subsequent repors.

Tablel-1bA1 T x OET xO OEA POI EAAOSO POI COAOO O1 xAO

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 currentlyno metrics tracked for this sub-goal or
there is not complete data forany of the metrics tracked.

Multiple indicators represent a strategic goal that has sulgoals for which there is incomplete
data or that have metrics not currently tracked. In these cases, the secoindicator is a

gualitative 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

Deepen and Extend Use(83.1)

Deepen use (existing
communities) (83.1.1)

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

Percentage of sustained allocation users from netraditional disciplines
of XSEDE resources and service

Extend use (new
communities) (83.1.2)

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

Percentage of new allocation users from notraditional disciplines of
XSEDE resources and services

Prepare the current
and next generation
(83.1.3

Number of participant hours of live raining delivered by XSEDE

®@ 0 ©®

Raise awareness of the
value of advanced
digital services (83.1.4)

Aggregate mean rating of user awareness of KBE resources and
services
Percent increase in social redia impressions over time

Advance the Ecosystem (83.2)

Create an open and
evolving e -
infrastructu re (83.2.1)

Total number of capabilities in production

Enhance the array of
technical expertise and
support services (80)

Aggregate mean rating of user satisfaction with XSEDE technisaipport
services

Sustain the

Ecosystem (83.3)

Provide reliable,
efficient, and secure
infrastructure  (83.3.1)

Mean composite availability of core services (%)

Provide excellent user
support (83.3.2)

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 (83.3.9

Mean rating of importance of XSEDE resources and services ésearcher
productivity

Percentage of users who indicate the use of XSED®naged and/or
XSEDEassociated resources in the creation dheir work product

@ @ | ® @

Operate an innovative
virtual organization

(83.3.9

Percentage of Project Improvement Fund proposals resulting in
innovations in the XSEDE organization
Mean rating of innovation within the arganization by XSEDE staff
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1.2.  Summary & Project Highlights

The XSEDE project continues to provide significant value to the national researcbmmunity by
enabling high-impact scientific advances across a broad range 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 partnerhese arehighlighted in §2

of this report and span a range of domains includingnanopore simulations that could help

improve medical diagnostics, modeling inositol phosphate interactions with HAL structural

proteins, simulations of cell movement that is upending scientific expectations, identification of
cosmicray source by IlceCube Neutrino Observatory, accurately simulating an{Rornado in

Joplin, MO from 2011, and using frog neuromuscular junction to stidight on human disease.
Notable partnerships with research teams and the ECSS team are called ou3nA continually
updated collection of these successesAT AOI AT OAA 11T 83%$% 30 xAAOEOA
https://www.xsede.org/science -successek

This reporting period included a number ofnotable contributions to the community. In an effort
to more broadly publicize popular trainings, the Community Engagement & Echment (CEE)
training team introduced the XSEDE YouTube channel last quarter. Subscriptioralseady up to
400 subscribers and we expect this number to grow over timdhe Resource Allocation Service
(RAS) officially published the first XSEDE data skt the lllinois 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 (EE Ull 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 Sysems 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 mangement
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
OAOOEAA O1 AA 02 A QHsR)Gnbecondleterdek ik mholluctivm; hénkw o
visual/graphical design; and the organization and navigation centered around the communities,
the software life-cycle, and available software and softwarased services. The three main

users of the new RSP are expeal 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 AugdSEEDE Quarterly
meeting (https://confluence.xsede.org/display/XT/XSEDE+Quarterly+Meeting++August+27-
29%2C+2018. The findings and recommendations will B 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.
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2. Science and Engaering Highlights

This sectionprovides a select set of science and engineering highlights from the community of
researchers with whom we collaborateThese aredrawn from the most recent reporting period
(RP2 of RY3. A complete collection of highlights an 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 moleculgshe scale of nanotechnology.

Scientists digovered 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 lllinois at Urbag&hanpaign. 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 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 eltic 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 oneatom-thick graphene membrane. Thg 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 nuclectide letters@AT-G

that make the rungs of the doublestranded DNA pioduce 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 doest depend on polymerase
chain reaction enzymes to amiify DNA and in theory, allows for much longer readgseeFigure

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 segnce 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 tythe 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 adtom 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 .

. . capture and translocation through a graphene
important for the discovery of the phenomenon that  ,,p0re. Supercomputer simulations helped

we have done." reveal a new phenomenon of water compression at
the nanoscale.

Figure 1: Molecular dynamics simulation of DNA

Allocations of supercomputer time awarded
through XSEDE allowed the researchers use of the
Sampedeland StampedeXystems at TACClhese were complemented by allocations of time on
Blue Watersat 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 prgt. Without XSEDE, |
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 | like about XSHDis that it gives access to diverse systems. The XSEDE
portal itself is another benefit, because in one portal | can see everything that happens on all the
machines. That makes it very easy to manage allocations and jobs," Aksimentiev said.

James Wilsona postdoctoral researcher working with Aksimentiev, added that "by running the
simulations on Stampede2| 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 dgmics
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 oftgg
and separation possible for proteins, the cellular machinery of life. "Already in this papewe
show that for one proteinwe were able to differentiate variants. We'd like to apply it to more
complex systems and also find conditions where the effemanifests at lower fields, which

would expand its application to detection of biomarkers," Aksimentiev said.

The study, "WaterCompression Gating of Nanopore Transport,” (doi:
10.1103/PhysRevLett.120.26810) was published June of 2018 in Physical Revieketters. The
authors are Aleksei Aksimentiev and James Wilson of the University of Illinois at Urbana
Champaign. This work was supported by grants from the National Institutes of Health (Grants
No. R01GM114204 and No. R01 HG007406), and through a coopevat research agreement
with the Oxford Nanopore Technologies. The authors gladly acknowledge supercomputer time
provided through XSEDE Allocation grant MCA05S028 and tBéue Waterspetascale
supercomputer system (UIUC).
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2.2. Supercomputer Simulations ShoweM Target In HIM. Replication

XSEDEallocated resources at TACC and PSC, together with other national resources, model inositol
phosphate interactions with HIM. structural proteins

HIV-1 replicates in ninjalike ways. The human immunodeficiency virus gfis through the
membrane of vital white blood cells. Inside, HM\ copies its genes and scavenges parts to build a
protective bubble for its copies. Scientists doot understand many of the details of how HIML

can fool our immune system cells so effectivgl 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 HIVL capsid, its protective shell, and its interaction with a
family of small moleaules 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 raturation of HIV-1 (seeFigure 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, Universitylélaware. "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 journalNature in August 2018.

Perilla ran simulations of inositol phosphate interactions with HIV structural proteins CACTD

SP1 using the Nanoscale Molecular Dynamics (NAMD) software through allocations awarded by
XSEDE. "XSEDE provides a unigue framework whichoa¥is 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 Peilla group used the XSED#&llocated systemsStampedezat TACC andBridgesat PSC, as
well as other national resources, to run simulations of the inositol phosphates IP3, IP4, IP5, IP6
and their interactions with HIV proteins CACTD-SP1. "What these systemallowed 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. | think¥ampede2and Bridgesare 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 | would like the public to know is that it's important that these largescale machines are

AOAEI AAl Aho EA AAAAA8 O4EAU AOA 1106 EOOO A OADPI A
machines really enable new science. If you

didn't have machines of this scale, you

AT O1 AT o060 AT OEA EETA T &£ OAE
Perilla described he 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

Figure 2: The naturally-occurring compound IP6 (red) computational microscope, you can actually

facilitates the fc_nrmatlon and assembly of HV see how things are moving," he said.
structural proteins.
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Supercomputer modeling of how building blocks of HM. move in time made a difference in this
study. "That discovery opens a door for development of new treatments. It's a therapeutic target.
Becauseof that, it makes it very appealing for drug development and therapeutic development,”
Perilla said.

There remains much to be learned about how HNt behaves, said Perilla. "We're basic scientists.
NSF's mission is to understand these systems as livinggamisms. 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 H," was published inthe 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. GarRBernillos, and Owen
Pornillos of the University of Virginia; Chaoyi Xu and Juan Rerilla 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 NationdInstitutes of Health funded the research. This work was
made possible through XSEDE grant MCB170096. The work also relied on computation on the
specialpurpose Anton 2system, which is made available without cost by D.E. Shaw Research
and hosted by PSC ith funding from grant R01-GM116961 from the National Institutes of

Health.

2.3. Lamellipodium Is a Myositindependent Mechanosensor

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

Cancer, immuneand dewelopmental therapeutics could all depend on the ability to regulate

AAlT 1 66 AQOOOOEITT 1T &£ OEA T AT A1 EPI AEOGI h OEA AAT T 8¢
repair of wounds. A host of critical biological functions including migration of cell lineges 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 wtiidepend 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

guestion using a combination of laboratory and @mputer modeling studies. To facilitate the

1 AOOAOh bBi OOAT AOT OA1T AAT 11 x 4AIT AOA "EATTA ET 61 OF
to prepare her code for use on XSEDE HPC resources. Yabtwork by Patrick W. Oakes at the

University of Rochester stablished 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 suggesthdttthe energy of

the biphasic attachment came from the binding and dissociation energies of integrin with an
AgOAOT A1l DpOi OAET h ZEAOITAAOET h 11T OEA OOAOOOAOAS
employed the XSED#®llocated Bridgessystem at PSC tamodel 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 OE A C A
computational cores. Further, the simulation
showed similar behavior to the lab results

when the biphasic interaction with the

larger the surface resistance, the longghe
connections holding integrin to fibronectin
persisted. It also reproduced the wetiab
behavior of mutant cells with altered catch
bonds. The team reported their results in the
journal Proceedings of the National Academy of
Sciences USA March. Futurework will aim for
drug therapies targeting cell movement in
cancer and other disease processes. (SEgure

%)

This work was supported through internal

funds from the University of Rochester
(P.W.0.); National Istitute of General Medical
Sciences Grant GM085087 (to M.L.G.); and the
Department of Defense/Army Research Office

Figure 3: Soft substrates do not inhibit lamellipodia
protrusion dynamics. (A and B) Contots of a cell
expressing a GFP membrane marker plated on soft an
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) Scheatics of the
computational model. Integrins at the lamellipodium
protrusions bind and unbinding the underlying
substrate. The substrate resists thibinding by
opposing a force. This force determines the duration of
the lamellipodium attachment, bymodulating integrin
unbinding energy.
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through a Multidisciplinary University Research Initiative Grant W911NF1410403 (to M.L.G. and
G.A.V.). This work was also partially supportely the University of Chicago Materials Research
Science and Engineering Center, which is funded by National Science Foundation Award BMR
1420709. The NSHunded computational time on XSEDE resources at PS@sgprovided through

grant MCA94P017.

2.4,
Energy Neutrino lceCub&70922A

Multimesserger Observations of a Flaring Blazar Coincident with High

Identification of cosmieray source by IceCube Neutrino Observatory depended on global

collaboration, XSEDE resources

First identified as of cosmic origin a century go, 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 paticles,
including gamma rays, Xays 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 detecsuch cosmic neutrinos, scientists at
the University of WisconsirMadison lead an international collaboration that built the IceCube
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Neutrino Observatory out of a square

- : aTop kilometer of Antarctic ice (seeFigure 4). Formatted:
o - e i, e e Modeling interactions of neutrinos and Blue
— detectable secondary particles resulting _
- .’-’u:"'m:’.”::m from their rare interaction with water @
ocibeary molecules in the ice, however, required
e e A B massive computation. Parts of the workflow
Msom, Py run 100 to 300 times faster on GPU clusters
Ll gucoe relative to traditional CPUs, but the team
B o found that the limited availability of GPUs
B i was hindering their progress. Gonzalo
o -AROETTh )AA#OAA8O Aii DOOET
xI OEAA xEOE 83 %$ %30 I OAT

Projects Lead Sergiu Sanielevici of PSC and
other ECSS expertotrefine the IceCube
workflow so that it could take advantage of
e oo tones oo o4 | O1 OEDI A 83%$% OAOI GORAOHK i
Department of Physics, University of Wisconsinl Bndges_Cometat SDSO,(S_treamat Stanford

University and the collection of clusters
available through the Open Science Grid Consortium. The inco@A OET 1T 1T £ 83 %$ %5 O ' 05
AAPAAEI EOCEAO ET )AA#OAABO xT OEZAI T x DOT OAA DPAOOEA(
expertise. In September 2017, IceCube detected a very high energy neutrino and sent a
subsequent alert to the international astrophysiccommunity. Follow up observation across the
electromagnetic spectrum allowed the identification of the point of origin of the neutrine the
Al AUAO 483 mungeCrnueh o8y AEITEIT 1 ECEO UAAOBO AEC
source of very high @ergy neutrinos and a success for multimessenger astrophysics.
The work resulted in two high-profile articles in ScienceE1T  * 01 U c¢mpwn O- Oi OEi AOO£
observations of a flaring blazar coincident with highenergy neutrino IceCubep x T w¢q ¢! 6
(authors the IceCibe, FermiLAT, MAGIC, AGILE, ASSSI, HAWC, H.E.S.S, INTEGRAL, Kanata,
Kiso, Kapteyn, Liverpool telescope, Subaru, Swift/NUSTAR, VERITAS and VLAHITDB teams)
AT A O. AOGOOETT AT EOOGEITT O i OEA AEOAAOEIT 1 &£ OEA
170922! Al AOOo6 j AOOET OO0 OEA ) AA#OAA #7111 AAT OAOCEI T Q8
sources, which can be foundiere and here, respectively. Computational time on NSkinded
XSEDE resources asprovided through grant PHY150040.

2.5. XSEDE researchers visualize massive Joplin, Missouri tornado

50ET C 83%% OAOOEAAO AT A OAOT OOAAO Atzadon OEA PI xAO
group, a pair of lllinois researchers were able to accurately simulate ars&Brnado 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 ofte 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 lllinois) are doing

just that, by working together to visualize a unique tornado that wreaked havoc on Joplin,

Missouri in 2011 (seeFigureb). Deleted: F
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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 presentlay insights from a storm that happened over seven years ago?

With the power of data visualization, datebecomes 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 anallocation from XSEDE, Brian Jewett, a professor of Atmospheric Science at the

University of lllinois, has been able to collaborate with NCSA visualization expert David Bock to

help to reveal insights from merging storms, an ongoing mysterious atmosphenihenomenon.

083%$% I AEAO EO O1 AAOGU8s8 7A AAT CcAO O1I xi1 OE 11 Ol
our disposal not just visualization capabilities, but computational help. It created a conduit for us

Ol x1T OE O1T CAOEAOS8OG

With the help of XSED& 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 E@3IBbust

collaboration structure, this project was relatively seamless.

&1 OT Al 1T UR xA AOA xi OEEIC OEOI OGE 83%$%00 %#33 O
%#33 OAAI AAAEI OA 11 OEA Ai i bpOOAOGEI T Al OEAAR AOGO )
side. ECSProvides a formal procedure where I can put in a request to work with someone like o
$AOA "TAEh OECEO Al x1 OEA OOOAAO EAOA AO . #3! h AIi
This collaboration lets Bock and Jewett, two subjegnatter experts in their respective fields,

combine their skill sets to produce groundbreaking research in this case, surrounding the

formation of tornadoes.

O4EAOA AOA OOEIT NOAOOEIT O AAT OO Ei x A OI O AAT O
AAAOAOGOETI ¢ A 110 1 £ s OO\ ONORROEYEAIT OhIoAﬁ(]A(EAC;E*O&/k AUT

OEAU CEOA Ui O AT ET AOAAEAIT U AAOCAEI AA PEAOOOA ET (
one chooses to save the data, you can establish continuity, a vital aspect of a weather

OEi OI AGEI 1846

These nodels also give researchers like Jewett an extra tool in analyzing stormshey allow for

variables to be changed to observe storms under different conditions.

O/TA AAT AT O1T c¢ci ET AT A OxAAE OEEI CO EI astOi AOEAAI
if you wanted to study a warm case and a
AT1T A AAOGAh Ui G8A EAO
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
reac0 0 8 &

Now that numerical simulations can be run,
the help of a visualization expert is needed
to transform the data into something visible.
4EAO2 0 xEAOA . #3180
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 inb something we can see, and in turn, learn about, even when

the concepts are novel.

O0)1 OEA *1 Pl ET OO01 O0ih OEAOA xAOA AAOOAIT T U Ox1 0O0I
visualized one big storm, but we never had to consider different regions of tteame data S
i T AAi he OAEA "TAE O(ix Al Ui O Ailil O OEAOA AEOOET /
A:&Ox Aél ) OEAI’ e 7TEAO EA{?DAI O x EAIT ) ‘Q,E:&,‘Of& AOC')'I" ol O | AOC
AT A EOB8O AAOAET AGET ¢ OI AgOAA@d OGHEIOG Gmdx AOA O1T Al
Both on the visualization and modeling ends, however, there is substantial work yet to be done.

0! 0 UT O OAx xEOE OEA *IDBIET 0061 Oih 1TTTEETC AO EO
not have enough resolution to see the space whetthe 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 o .
OAOEAAT A0 xA xAT O OF 11TTE AbOh AT A OEAT xA AAT O
While this may not provide us allof the answers, visualizing the previouslyun-visualized leads

to important scientific insights z ones that could help us better predict and prepare for deadly
tornadic events like those in Joplin seven years ago.

(@}

(ecades ago, scientists at NCAR (Natior@2énter for Atmospheric Research) developed
simulations that showed splitting storms. After their work was released, people starting looking
a0 OPl EOOET ¢ O Ghidiewaett. fIrQukrE simuliatior® Aad inférm the community
with things to look out for, which has led to strides made in forecasting and warning. It hamt
painted the whole picture, but these sort of simulations can inform the general public's
understAT AET ¢ 1T £ AOIi 1 OPEAOEA OAEAT AAOS8OG

4 EA O0idad Bdpreg@ntation of the Joplin Tmadic Stormpdwas 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 lllinois at Urbana
Champaign and David Bock of thHational 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\wairk on frog neuromuscular junction sheds light on

human disease

&1 0 Al1 OEA 1T AOOAIT OUT APOAGO EIi Bl OOAT AA O NOAOOE
psychiatry and degenerative neuromuscular disease, scientists still face challenges in

understanding the details of its function. Early researchers studied the frog neuromuscular

EOT AGETT j.-rq AAAAOOA T £ OEEO OUI APOASO 1 AOCA OF
organization and behavior compared to mammalian synapses led many sciesifi to dismiss it as

not relevant to mammaliar® and humare biology. 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 studenfnne 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 softwa (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 XSEfiocated resources
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Figure 6: In the frog NMJ (A), neurotransmittercontaining
packets (vesicles) waiting to be dumped into the synapse
are arranged in tvo 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 orBridgesshowed that
the frog system, when rearranged in clusters like the
mouse, began to behave like the mouse NMJ.

Bridgesat PSCCametat the SDSand
Stampedelat TACC. The massive Monte
Carlo simulation was enabled in particular
by" O E Augidu®largememory (3 TB)
nodes. In the computer model, Laghaei
reorganized the components of a frog NMJ
so that they were laid out in the sara
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 fundamerntal 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 theamnetry of the

components. (Sed-igure 6,)

Formatted:

The group reported their results in two papers in the Journal of Neurophysiology in November
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learned to design new drug candidates to treat neuromuscular séases in humans. This work

was supported by National Institute of Neurological Disorders and Stroke Grant RO1 NS0644
(S. Meriney, R. Laghaei, and M. Dittrich). This work used XSEDE, which is supported by NSF
Grant OCI1053575, specifically,Comet Stanpede and Bridges awarded through XSEDE grant
MCB160134.
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3. Discussion of Strategic Goals and Key Performance Indicators

The strategic goals of XSEDEX8&) cover a considerable scope. Additionallyht 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 swlgoals © be considered individually.

In determining the best measures of progress toward each of the sigwals, KPIs that correlate

to impact on the scientific community are used. These often pair measurements of outcome with
an assessment of quality or impactd provide both a sense of scope and significance of the
supporting activities.

3.1. Deepen and Extend Use

XSEDE will 1)deepen the use make more effective useof the advanced digital services
ecosystem by existing scholars, researchers, and engineers ande2)end the usdo new
communities. We will 3)contribute to preparatiom? workforce developmert of scholars,
researchers, and engineers in the use of advanced digital technologies via training, education,
and outreach; and we will 4)raise the general awareness 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-mfrastructure, 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 KPI§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) Nunaber
sustained underrepresented individuals using XSEDE resources and services via the portal, and
3) Percentage of sustained allocation users from netmaditional disciplines of XSEDE resources

and services.

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

KPI ng;’:t Target RP1  RP2 RP3  RP4  Total Owner
Number of RYS CEE(84)
sustained
users of
XSEDE R
resources and 3,500/
services via RY3 qtr 4,196 4,089
the portal

P RY2 3’830/ 3962 | 3754 | 2488 | 3020 | 4527

RY1 >5£?0/ . 4755 | 4446 | 4924 | 6186
Number of RYS CEE(84)
sustained
underreprese
nted R
individuals 1,500/
using XSEDE RY3 yr 529 506
RY3 IPR 7 Pagel4
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resourcesand | gy, | 1,500M | g, 408 296 402 1,640
services via yr
the portal RY1 >1§r°0’ * 322 238 535 1,095
Percentage of ECSS (8)
sustained RYS
allocation
users from RY4
non-
traditional RY3 20/ 22.1 20.7
disciplines of qtr
XSEDE
resources and RY2 215 20.4 21.1 21.0 21.0
services

RY1 * 18.2 19.9 18.6 18.9

The number of sustained users continues to exceed the exjted 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 gaduate 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 Disabilitiesin Science and Engineering (WMPD)) on demographic groups in

science and engineering education and employmertshown inTable 3-1.1, we can see relative Formatted:
(Deteteq: 1

percentage participation from underrepresented communities irnthe 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 prforming 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.

Deleted: T

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 Sciencg 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 Participatitgam
both work to bring advanced digital services to new communities. XSEDE measures both the
number of new users and the number ofiew users on research projects from underrepresented
communities and nontraditional disciplines of XSEDE resources and sepes as the indicators

of progress(Table3-2).

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

Report

KPI Year Target RP1 RP2 RP3 RP4 Total Owner
Number of new RYS CEE (8)
users of XSEDE
resources and
services via the RY4
portal RY3 3'820/ 1,005 | 2,743

RY2 2'830/ 2305 | 2,813 | 2,346 | 2,917 | 10,381
RY1 >1£r0°/ » 11973 | 1,849 | 2359 | 6,181
Number of new CEE (8)
RY5
underrepresented
individuals using
XSEDE resources R
and services via
the portal RY3 200/qtr 134 155
RY2 150/qtr 251 175 222 234 950
RY1 100/qtr * 150 135 240 525
Percentage of new ECSS (8)
. RY5
allocation users
from non -
traditional RY4
disciplines of
XSEDE resources RY3 30/ yr 33.1 26.0
and services RY2 248 | 260 | 266 | 339 | 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 k& 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 GBE
workshop was held this reporting period. New, underrepresented users should increase 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

0AOO T £ 83%$% 50 I EOOET T E CGexidling ardl @iur® iededcheks wkrOT AA AT |
access and training to use advanced digital services via the sgbal of preparing the current and

next generation of computationallysavvy researchers. While many activities support this sub

goal, such as the variou€hampion (81.6), Student Engagement (&.4), and Education (8.2)

programs, the training offered through Community Engageemt & Enrichment (CEE) impacts

the most people directly.Therefore, the key indicator(Table 3-3) of performance toward this Formatted:
goal, which is reflective of industry standards, is the number of participant hours ofie training Blue

delivered by XSEDE. ™ Deleted: T

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

Report

Target RP1 RP2 RP3 RP4  Total Owner
Year
Number of RYS CEE (8)
participant
ho_ur_s of live RY4
training
delivered by 40,000/
XSEDE RY3 yr 14,140 | 8,274
RY2 * * * * *
RYl * * * * *

The number of participant hours of live training delivered by XSEDE is lower for this quter
because training offered and/or attended is typically cyclical and in line with the school yeawe
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 maitoring 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 (8.2), UserEngagement (8.3), Broadening Participation (8.4), and Campus
Engagement (8.6) 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 a(g@asle Formatted:
3-4): user input and social media. Desirable trends in these key outcomes can be correthto Blue
success for this subgoal. [ Deleted: T
Table 3-4: KPIs for the sub-goal of raise awareness of the value of advanced digital research.
KPI ng;’r” Target RP1 RP2 RP3 RP4 Total Owner

Aggregate mean RY5 PgO(89)

rating of use r

awareness of RY4

XSEDE resources
and services

RY3 3.5 of 5lyr 3.69 -

RY2 3.59 - - - 3.59

RY1 * - - - NA
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Report

Year Target RP1 RP2 RP3 RP4 Total Owner

Percent increase RYS PgO(89)
in social media
impressions over RY4
time

RY3 15/yr 62 14

RY2 NA -14 -20 -2 93 9

RY1 NA * NA 147 -37 NA

- Datareported annually

User Awareness is an annual KPI that has achieved the target for RY3. For perceneiase 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 reportingppOET A AO xAd81 1 AA EAAOGE

83%$% 50 DPOAOAT AA AO 3#py AT A OOAOGANOAT O 1 AOI
campaign.

3.2. Advance the Ecosystem

Exploiting its internal efforts and drawing on those of others, XSEDE will advance the broader
ecosysten of advanced digital services by 1¢reating an open and evolvingafrastructure, and
by 2) enhancing the array of technical expertise and support serviot#fered.

3.2.1. Create an Open and Evolvinglefrastructure

There are a variety of factors that affecthe evolution of the einfrastructure. 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 (&) 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 ourrole as connectors of these elements toavethe most
impact. Thus, XSEDE focuses on the number of new capabilifieproduction asan indicator of
performance with respect to this subgoal (Table 3-5).

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

ngg:t Target = RP1 RP2 RP3 RP4 Total Owner
Total nur_n_b_er RY5 XCI (B)
of capabilities
in production 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 gaabilities 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 tams 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 reevaluate it.

3.2.2. Enhancehe 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 Colldorative Support Services (ECSS) and Service Provider$ (8. TheKPI for this is

feedback provided from the XSEDE usérase through the annual user surveyTable 3-6). Formatted:
Blue
Table 3-6: KPlIs for the sub -goal of enhance the array of technical expertise and support services.
Deleted: T
Aggregat.e RY5 PgO(89)
mean rating of
user
satisfaction RY4
with XSEDE 3.5 of
technical RY3 Siyr 3.64 3.69
support
services RY2 N/A 3.44 - - - 3.44
RY1 N/A * * * * *

- Data reported annually.

Users satisfaction has exceeded the target f&P2 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 byehsuring and maintaining a
reliable, efficient, and secure infrastruate, and 2)providing excellent user support services
Furthermore, XSEDE will operate an 3ffective 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

infrastructure ? such as User Interfaces & Online Information 85), Security (§.2), Data

Transfer Services (§.3), Systems Operations and Support {85), support for Allocations (88.2),

and Allocations, Accounting & Account Management&8)? but perhaps the truest measure of

AT ET Z£OAOOOOAOOOABO OAI EAAEI EOU EO EOO OIF AOOOT AO«
for this sub-goal is the mean composite availability of core services, shown as a pertzage

(Table3-7), measured as a geometric mean. This is a composite measure of the availability of Deleted: T
critical enterprise services and the XRAS allocations request management service. CFormatte 4
Blue
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Table 3-7: KPIs for the sub-goal of provide reliable, efficient, and secure infrastructure.

ngg:t Target | RPL RP2 RP3 RP4 Total Owner

Mean RY5 XSEDE
composite Operations (87)
avallablllty of RY4
core services
(geometric
mean of critical RY3 99.9/qtr 99.9 99.9
services and
XRAS) 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, reding 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 organizatio 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 sugoal 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 usésfation 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 (n@jected) determined following the
guarterly allocations session(Table 3-8).

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

Report

KPI Year Target RP1 RP2 RP3 RP4 Total Owner

Mean time to RYS5 XSEDE
ticket resolution Operations
(hours) RY4 (87)

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 28.2 231 251
Aggregate mean RYS RAS (8)
rating of user
satisfaction with RY4
allocations
process and RY3 40f5/yr | 406 | 4.16
support services

RY2 4 of 5/ yr 4.08 4.00 4.14 3.86 4.02
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RP4 Total Owner

RY1 4 of 5/ yr * 3.98 4.03 4.03 4.01
Percentage of RAS (8)
RY5
research requests
supcessful (not RY4
rejected)
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 techniitg. It is
noted here, however, that reducing the rejection rates will result in greater posteview 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 Critema has assessed
and applied criteria from all seven criteria by that methodology. These include annligeviews of
the vision, mission, strategic goals, projeewide processes and standards (KPIs); user and staff
surveys (8.3, 8.5); stakeholder communications (8.1); advisory boards (8.1); community
engagement (8); workforce development(84.2); and the analysis of organizational data that
leads to organizational learning, strategic improvementand 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 XSEQEable 3-9).

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

Report

Target RP1 RP2 RP3 RP4 Total Owner
Year

Mean rating of RYS PgO(89)
importance of
XSEDE resources
and services to

RY4

researcher RY3 420f5lyr | 4.43 -

productivity
RY2 4.412 - - - 4.41
RY1 4.322 - - - 4.32

S hitps://www.nist.gov/baldrige/
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RP4 Total Owner

Percentage of RY5 PgO(89)
users who indicate
the use of XSEDE
managed and/or R
XSEDEassociated
resources in the RY3 &) B 79
creation of their . R . R R R
work product 1 RY2
RYl * * * * * *

1New KPI added irRY3 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 RY3to 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 addresslitectly. 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 tapoint 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 discussboth 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 2hean rating of innovation within the organization
by XSEDE staffl{able 3-10). The first indicator is a measurement of our ability to fund smaller
innovative improvements within the project; the second measures ha 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.

Report
Year

Target RP1 RP2 RP3 RP4 Total

Percentage of RYS PO
Project
Improvement
Fund proposals RY4
resulting in
innovations in the RY3 60/yr - -
XSEDE - - - - :
organization RY2
RY]_ * * * * %
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Report
Year

Target RP1 RP2 RP3 RP4 Total Owner

Mean rating of RYS5 PgO(89)
innovation within
the organization
by XSEDE staff RY4

RY3 3.50f 5/ ) 3.95

yr
RY2 * * * * *
RYl * * * * *

- Data reported annually.

The Project Improvement Fund innovations KPI is collected annually and will be reported in

RP4. The innovations ratg by staff is collected via the XSEDE Staff Climate Study and reported
ATTOAITTU8 4EEO UAAOGO OAOOI OO OEiT x OEA OAOQOEI C Ag]
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. Th€EE team is dedicated to actively engaging a broad and diverse cresstion of the
open science community, bringing together those interested in using, integrating with, enabling,
and enhancing the national cyberinfrastructure. Vital to the CEE missiontise 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 XSEB&ources 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 Development4(&), which includes Training,
Education and Student Preparation, User Engagement4(8), Broadening Participation (§}.4),
User Interfaces & Onlie Information (84.5), and Campus Engagement {§6). These five teams

AT OOOA OI OOET A AT11 AAOCEIT AT A OADPI OOET C T £ 83 %$ %
provide a consistent suite of web-based information and documentation and engage with a o
AOT AA OAT CA T &£ AAI POO PAOOTTTAT O1 AT OOOA OEAO 8:

those offered by campuses. Additionally, CEE teams expand workforce development efforts to
enablemany more researchers, faculty, staff, and students to make effective use of local,
regional, and national advanced digital resources. CEE exparafforts to broaden the diversity
of the community utilizing advanced digital resources. The CEE team tighttpordinates with

the rest of XSEDE, patrticularly Extended Collaborative Support Servi&CSS)85), Resource
Allocation Services (8), XSEDEyberinfrastructure Integration (86), and External Relations
(82.2).

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

Key Performance Indicatos for CEE are listed in the table below. Additional information about
theseKPIscan be found on theXSEDE KPIs & Metrics wiki pag€or other metrics with respect
to this WBS, see Appendix1®.2.2.1

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

: Repor Sub-goal
Area Metric t Year Target RP1 RP4 Supported
Number of Deepen/
students RYS Extend?
benefiting Deepen/
from XSEDE RY4 Extend?
resources and 1250/ Deepen use
services RY3 ! 1,613 1,666 to existing
qtr 2
through communities
training, RY2 | 950/qtr 1,722 1478 1,170 1,522 3,720 | (83.L)
XSEDE
projects, or
conference RY1 50/qtr * 997 815 2,679 4824
attendance
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Repor

Sub-goal

Area Metric t Year Target Total Supported
Percentage of Deepen/
under - RY5 Extend?
represented Deepen use
studenf[s RY4 to existing
benefiting communities
from XSEDE (83.1.)
resources and RY3 50/ qgtr 28 26
services
through
training, RY2 50/ gtr 28 27 30 28 30
XSEDE
projects, or
conference RY1 50/ qtr * 34 33 19 28
attendance
Aggregate RYS Deepen/
mean rating of Extend?
training Extend use
impact for R to new
attendees 4.400f5 communities
registered RY3 Iqtr 4.50 4.42 (83.1.2
through the 4 of 5
portal RY2 Jqtr 4.29 4.34 4.57 4.50 4.42

RY1 4of5 * 4.54 4.39 4.28 4.36
/qtr
Number of Deepen/
institutions RYS Extend?
with a Deepen use
Champion RY4 to existing
RY3 | 250 259 266 ‘(gn{n;”'“es
RY2 240 218 238 239 246 246
RY1 225 * 224 231 234 234
Percentage of RYS Sustgln?
user Provide
requirements RY4 excellent
addressed user support
RY3 100/ 89 90(47/ (83.3.2
qtr (40/45) 52)
RY? 100/ 78 102 86 93 91
qtr (36/44) | (47/46) | (32/37) | (41/44) | (156/157)
RY1 100/ . 50 89 75 74
qtr (16/32) (40/45) (40/53) (96/130)

CEE is meeting oexceeding 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 tinational
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 grirements 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 ONumber of students benefiting from XSEDE resources and services
through training, XSEDE projects, or conference attendanoge have beerconsistently doing
better than the target and this will be reevaluated in the coming reporting periodLikewise, the
metric 3Number of institutions with a Championothe target has already been surpassed this
Reporting Year and the target will be reevaluated 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 masurement 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, campusengagement has expanded to include not only campus champion activities,
but to focus on longterm sustainability for the program and for champions as well. As part of
this effort, campus engagement held Grant Proposal Writing and Paper Writing Apprenticesh
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 Founddf I 1C@b&Training 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 waplaced 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

41. /1 99 S5ANBOG2NR&E hFTFFAOS 62 .{ HPMDPMDU

4EA #%% $EOAAOQI Gitbshed maBIIA thethdcéssalybveisighfito 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, CEplEanning activities and

repl OO0 OEOT OCE OEA /jatdmbidit@ingacdiplarkdvith budgetd gpd O

retarget effort if necessan8 4 EA $EOAAQOT 060 / £AFEAA Al 01 AOOAT AO
project level reviews and activities.

4EA #%% $EOAAOQIT b 0 manageeanhd skt dixe&ibnl for GEE ladiMities and

responsibilities. They will contribute to and attend biweekly Senior Management Teangalls,

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.

, AOOI Uh OEA S$EOAAOI 080 / £#FEAA xEI 1 AAOEOA OEA 83c¢
this WBS area.

4.2. Workforce Development (WBS 2.1.2)

The Workforce Development nission 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. CEEWorkforce Dewelopment provides business and industry with access to
83%$%60 x1 OEAI OAA AAOGAT T PI AT O AEAEI OO0 ET Al OAET C (
have historically proven beneficial to industry.

Workforce Development is comprised of three areas: Traing, Educationand Student
Preparation. The Training team developand deliverstraining programs to enhance the skills of
OEA TAOETTAI 1DPAT OAEATAA ATii OTEOGU AT A AT OOOA b«
The Education team worls 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 recrit
students to wse 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 Yorube channel introduced last quarter by the Workforce Development Training
team is now up to 400 subscribersThe 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 onStampedeZand Introduction to Data \isualization on XSEDE
Systems Advanced Globus Data Transfer is a new topic available in online training, while two
Python online topics had major updatesThe Training team has begun including information on
the Code of Conduct in training events.

The Sudents Program had seven undergraduate students apply to participate in the fall XSEDE
EMPOWER Programh(tp://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 tife fall
student participants:

1 Jean Santiago, undergraduate student at University of Puerto RicBlayaglez, created a
visualization presentation that was accepted to the Gallery of Fluid Motion at the 71st
Annual Meeting of the American Physical SocieBivision of Fluid Dynamics, November
18 7 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=LaUYJ6NBKwWE

1 David Hughes, undergraduate student at California State Polytechnic University
Pomona, created an XSEDBfidgesuser guide and gave a lecture about his project,

1T $EACi , 1 OAAA 20AEiT AT A 4AAUi OT ¢ B3EETh O1T AAOCO/
x AOA EAAOOOAA A O OEAEO %- 0/ 7%2 DAOOEAEDAOET I
EOCODQ T T x ¥ EAxOOE A AT il oAU OIATE A
For other metrics with respect to this WBS, see Appendixl8.2.2.1.1
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4.3. User Engagement (WBS 2.1.3)

The mission of the User Engagement (UE) team is to capture community needsjuieements,

AT A OAATIT T AT AAGETT O &£ O Ei bpOT OAT AT OO O1T 83 %$ %50
national community how their feedback is being addressed. XSEDE places an emphasis on

maintaining consistent user contact, traceability in tracking userssues, 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 Pls quarterly to ensure their projects are progressing and
any issues their teans may be encountering are identified and addressed. In the current
reporting period, 2,467 enquiries were sent to 2,140 unique Pls: 162 responses were received,
52 issues were identified. 90% of these issues were addressed (47/52)he goal is to completly
address all issues within the reporting period, but UE relies on SPs and other areas within
XSEDE to engage most issues. This k&tbet 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 thovel and Innovative Projects NIP) project lead (Sergiu

Sanielevici) by sending contact emails to NIP project P6.%8 O ET O1T 1 OAds&dad ET OEA
effort to reduce the number of stale user accounts included reminders to renewal Pls 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 Cgus Champions team with tasks related to
user and champion engagement

For other metrics with respect to this WBS, see Appendixl8.2.2.1.2
4.4. Broadening Participation (WBS 2.1.4)

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 researcters, 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 CEEP workshop was held this
reporting period at Morgan State University. New underrepresented users should increase in the
subsequent reporting periods as several workshops and additionalonference 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 aottier
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 Celebrari 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 Univesity at Los Angeles DIREGSTEM
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 disciplinesA former AdvancedComputing for Social Change participant, Roberto
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Camacho, who is a PhD candidate at University of Texas at El Paso,-ieaching some of the
Python modules

CEEBP continues to expand the opportunities for students and Campus Champions to
participate in XSEDE BP outreach activities, as nepeer 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 Appendixl8.2.2.1.3

4.5. User Interfaces & Online Information (WBS 2.1.5)

User Interfaces & Online Information (UII) is committed to enabling the discovery,

01 AROOOAT AET ¢ch AT A AEEFAAOEOA (6 EBnd EelVided. Hlirdughl £ 8 3 %$ ¢
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user portal, Ull hasanimmediate impact on a variety of stakeholders including the general

public, potential and current users, educatorsservices 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 Ull team continues to agvely 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 Ull 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 guideBridges Stampedeand more. The team worked clodg with the
Resource Allocation Service (RAS) group to create a comprehensive resource selector, which is
an easyto-use guide on the various levels of systems XSEDE has to offer

For other metrics with respect to this WBS, see Appendix.8.2.2.1.4
4.6. Campusfngagemen{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 toaccelerate 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 dataintensive research and education, nationally andith
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, nationaland
international), fostering a broader, deeper, more agile, more sustainable and more diverse
nationwide cyberinfrastructure ecosystem across all levels, and cultivating inteinstitutional
interchange of resources, expertise and sygort. Campus Engagement also aims to assist with

the establishment and expansion of consortia (e.g., intrstate, regional, domairspecific) that
collaborate to better serve the needs of their advanced computing stakeholders.

Campus Champions continue torgw (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
Chatcall, Champions are: collaborating to develop Ask.Cl, 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 periodhclude 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 fromacomiET AOGET 1 1T £ OEA 62 DOI COAI OI AAO /5 C
to write grant proposals, by writing a grant proposal together, so that the participants would be

able to learn from experienced Pls, not only the basic structures of grant proposal writing but

also how to think strategically about proposals and projects.

| OECET Al 1 Uh OEA ' OAT O 001 i OAl 7O0EOET C ! PPOAT OEA/
workshop proposal at mid-5-figures to fund a few intermediatelevel 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 epage precis suggestethat 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 midrebruary 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 territorie and 1 other country,
including 10 Minority Serving Institutions (MSIs), 12 nonPhD-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 Cl
Facilitators need capability in writing schohrly 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 gproach 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.8.2.2.1.5
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5. Extended Gllaborative Support Service (WBS 2.2)

The Extended Collaborative Support Service (ECSS) improves the productivity of the XSEDE user
community through meaningful collaborations and welplanned 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 partof a collaborative tean? dedicated staff who develop deep, collaborative
relationships with XSEDE users helping 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 tragiital use of advanced
computing systems but also in datantensive 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 (NP), Extended Support for Community Codes (ESCC), Extended Support for
Science Gateways (ESSGW), and Extended Support for Training, Education and Outreach
(ESTEO). Projecbased ECSS support is requested by researchers via the XSEDE-pmdew
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 availablprojects
progress through three activities. First, the project is assigned to an ECS@eart. 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
Pl team and ECSShird, when the project is canpleted, the EESS 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. Th&CSS managers review work plans and also track progress via Interim Prajec
Reports.

Key Performance Indicatorsor Extended Collaborative Support Service are listed in the table
below. Additional information about theseKPlscan be found on theXSEDE KPIs & Metrics wiki
page For other metrics with respect to this WBS, see Appendixl8.2.2.2

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

KPI nggr” Target | RPL ~ RP2  RP3  RP4 Total Owner
Number of RY5 Deepen/Extend
completed ECSS 2 Deepen use
projects to existing

RY4 communities
RY3 45/yr 17 10 (83.L.1)

RY2 50/yr 16 9 10 12 47

RY1 50/yr * 10 13 25 48
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KPI Rﬁiﬂt Target | RP1  RP2 RP3 RP4  Total Owner
Aggregate RY5 Deepen/Extend
mean rating of 2 Deepen use
ECSS impact by to existing

RY4 I
Pls communities
RY3 |40f5yr | NA 3.93 (83.L.7)
RY2 4 of 5lyr 411 4.03 3.82 4.31 4.03
RYL | of 5 * 456 4.61 329 | 4.14
qtr
Aggregate RY5 Deepen/Extend
mean rating of 2 Deepen use
Pl satisfaction RY4 to existing
with ECSS communities
support RY3 4.5 of NA 431 (83.1.9)
5lyr )
RY2 5@ 4.65 4.56 4.17 4.75 4.47
5/yr
RY1 4./Zt(r)f 5 * 4.86 4.72 4.64 4.54

NA- There are no Impact and Satisfaction ratings as ECSS recently changed the way these assessmentsarded.
Future ratings obtained from the Pl interviews will bevalidatedAU AT AT T T Ui T 6O OOOOAU Al 1T AGAOGAA
Strategic Planning, Policy & Evaluation (SP&E) team

In this reporting period, the mean impact and PI satisfaction KPIs were sligi 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* A £FA£0AU o071 01 £#£&£q T £ OEA DPOI E
High-0 AO&I Of AT AA 0AOAT T AT ' EAAO %l OAI AT A -1T10A #AOI
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evaluating the computatiorally expensive error function, thereby limiting the potential for

impact. While ECSS is not seriously concerned with the slight dip in the KPI results, ECSS wiill

carefully review all recent Pl interviews and look for opportunities for improvement.

The XSERE evaluation team (SP&E) has begun sending Pls an anonymous survey following their
Pl 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 quiesis 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 ECSSetermine whether allowing Pls

to report these numbers anonymously affects ECSS metrics for satisfaction and impact

ECSS Highlights

4EA O-TOATTE -AAEETAdqg ! 001 BT OAl 4AO0O0ET C A #OEOE
This project was formulated in thefall of 2017 in consultations between Dr. Nygren, his

colleague Dr. Alison Langmead, who had benefited from an earlier EG&$$ported 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 Pls in deténimg 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 attistorical method proposed
by Giovanni Morelli in the nineteerth 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 networkroCometthat detects objects and their location within
images. Dr. Rodriguez has made several adjustments to the fad@dmark process for the
region around eyes, nose, and mouth, as suggested by the Rizombination 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
alsoset up a feature extractor called histogram of gradients (HOQ)he 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 imag&hese are then clusteredvith k-means and
projected onto two dimensions. The cluster assignments are used to color scatter plots in 2D,
which can be evaluated and compared (sgégure 7). Up next is to do the same for mouths,
create montages that summarize clusters, and continue with hand identification
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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)
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scalability of his computational astrophysics code, Cosmos++, in response to comments from
XRAC reviewersFragile is using Cosmos++ to compare accretion disk simulatioimsthe
radiation-pressure-dominated thin-disk regime, using either an alphaviscosity prescription or
full MHD.

McDougall and Fragile decided that the addition of OpenMP directives would be a good option to
improve scaling onStampede2However, projects @ 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 modifieBut, along the way this analysis and the
suggested code changes havesulted in a 2x performance boost.
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Although the hybridization of the Cosmos++ code was not completed during this project,

&OACEI A0 OAOAAOAE EO 11 x OxEAA AO AEAEFEAEAT O AO 1/
staff to implement OpenMP in hizode 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 smodit 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 takenover by Marques Bland, with additional assistance from Leslie Morsek and Sonia

Nayak.

51. 9/ {{ S5ANBOUG2NINAE hFFAOS 62 .{ HPHDMO
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greatest efficiency and effectivenesef the ECSS area. This oversight includes providing

direction to the L3 management team, coordination of and participation in ECSS planning

budgets, and retargeting &£/ OOh EAZ 1 AAAOOAOU8 4EA $EOAAOI 060 1/,
DOAPAOAOGEITT 1T &£ POI EAAO 1 AOAT OAOEAxO AT A AAOEOEOE
manage and set direction for ECSS activities and responsibilities. They will contrileuto 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 Dire&td O / £AZEAA xEI 1 AAOEOA
on many issues, especially those relevant to this WBS area. The office consists of two Level2 Co

Directors, Philip Blood, who manages ESRT and NIP activities, and Bob Sinkovits, who manages

ESCC, ESSGW, and ESTEO a&esviThe office also hathree project managers (Marques Bland,

Sonia Nayak, and Leslie Morsek). As notéafore, Nancy WilkinsDiehr and Ralph Roskies have

both stepped down from their roles in XSEDBVilkins-Diehr supported transition of leadership

responsibilities through June 2018.

Blood and Sinkovits carry out the posfproject interviews with all project Pls 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. Sinkits also organizes the monthly symposium series, serves as
one of the contributors to staff training, and runs the Campus Champions Fellows program
(84.6). Blood convenes User Advisory Committee meetings andsports the User Advisory
Committee Chair in his or her role.

The project managers aid in the management of the ddg-day activities of ECSS, which includes
the management of project requests (XRAC and startups), active projects, project assignments,
and gaffing. 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 EXC&nd 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 processMost projects focus on research codesssociated with specific research
teams, as community codes fall under ESCCX(8), but are not exclusively restricted to this
classification. The primary mandate of ESRT is the support of individual researchatas within

the context of their research goals.

ESRT is currently ortrack 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 yeafhe currently 27
active projects further supports this expectation

For other metrics with respect to this WBS, see Appendixl8.2.2.2.1
5.3.  Novel& Innovative Projects (WBS 2.2.3)

Novel and Innovative Projects (NIP) accelerates research, scholarshimd education provided

Au TAx AiTii O EOGEAO OEAO AAT 0OO0OITciU AATAEEO AOT I
digital services. Working closely with the XSEDE Outreach team, the NIP team identifies a subset

of scientists, scholars, and educators fromaw 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 servicemd 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 erubers 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 KPls 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 AppendixL8.2.2.2.2

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 XSEDiEated 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 acomm@tid O 1T AAAOS8

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 periodlf this continues, the team
may have to increase its outreach efforts. The teawill 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 modifiedCSS support could still be
offered to help with code changes on a renewed project.

For other metrics with respect to this WBS, see Appendixl8.2.2.2.3
5.5. Extended Supert 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 sciencentric
gateway interfaces and by fostering a sence 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 inE OET ¢ OEA OAAI 80 AAEIKEOU OI
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 AppendiXl8.2.2.2.4
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5.6. Extended Support foifraining,Education,& Outreach (WBS 2.2.6)

Extended Collaborative Support for Traiing, 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, Educatiorand Outreach
planned activities.

Typical events include trainthe-trainers events, onsite 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 tragnmodules.
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 aihrgets, except for ECSS symposium attende&STEO will work

with the ECSS team as well as thexternal 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 workeSTEO continues to collaborate with CEBroadening Participation to
deliver training workshops at schools serving underrepresented communities, including Morgan
State University this reporting period, as well as California State UniversitLos 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.8.2.2.2.5
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6. XSEDEyerinfrastructure 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 andmproving upon the foundational efforts of XSEDE.

XCI envisions a national cyberinfrastructure that is consisterdnd straightforward to

understand, and practical for use by researchers and students. Service to XSEDE Service

Providers (SPs) is a particul®1 U EI BT OOAT O AOPAAO 1 £ 8#)60 AAOEOE
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 campdsAOAA #) AEAAE]I EOEAOh AT ET AEOQE/
commercial cloud providers, and to interact with these resources vi€l 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 ClI

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 ClI

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 Reqeiments Evaluation and Prioritization Working Group (UREP) prioritizes
OOAOOS6 TAAAOG I O 8#)8 4EA 52%0 DOI OEAAO OEA DOEI /
Requirements Analysis and Capability Delivery team (RACD). Given that, as a source of
prioritiza tion, the group of NSHunded Level 1 SPs is generally customer number one for XCI.
These are the nationallyaccessible cyberinfrastructure resources created and operated by
Service Providers that are required to be interoperable with XSEDE services in geal, and to be
allocated via the XRAC process. The Level 1 SPs, then, are the cyberinfrastructure Service
Providers most invested in having important requirementsfrom XSEDE and important
requirements for XSEDE (and XCI) to fulfill. Level 2 and 3 SPs repent 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 cyberirastructure 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\ew tools implemented under the
leadership of XCI are most likely tdoe widely and quickly adopted by the national community of
Cl 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
#Al POO #EAI PEITO AOA 8#)80 DPOEI AOU O1 OOAAO 1T £ AEC
The Community Software Reository (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 Indicatordor XSEDECyberinfrastructure Integration are listed in the table
below. Additional information about theseKPIscan be found on theXSEDE KPIs & Metrics wiki
page For other metrics with respect to this WBS, see Appendixl8.2.2.3
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Table 6-1: KPIs for XSEDE Cyberinfrastructure Integration (XCI).

KPI ng;’r” Target | RP1  RP2 RP3 RP4  Total Owner
Aggregate RY5 Advance?
mean rating of Create an open
satisfaction RY4 and evolving e
with XCI infrastructure

i 3.2.0

services RY3 4.5 0f 5 4.12 4.50 8 )

RY2 4 of 5 425 4.50 4.40 4.65 445

RY1 4 0of 5 * 4.80 4.80 4.50 4.50
Number of non - RY5 Advance?
XSEDE Create an open
partnerships RY4 and evolving e
with XCI infrastructure

RY3 8lyear 12 4 (83.2.

RY2 - - - - - 8

RY1 * - - - 8
Mean time to RY5 Sustgin?
issue Provide
resolution RY4 excellent user
(days) support (83.3.2)

RY3 14/qtr 223 7.3

RY2 d<30 4.0 7.0 8.0 5.0 6.1

ays
RYL | o * 7.0 4.0 160 | 9.0
ays

XCI continues to pursue community satisfaction with XCI service&.high satisfaction rating of
4.5 out of 5 indicates that XCI offerings are useful and adopted byethommunity.

XCI partnerships with nonXSEDE organizations represent relationships with

cyberinfrastructure software developers, implementers at the campus and regional level, and
with other cyberinfrastructure organizations. These partnerships allow XSEB to extend and
leverage its offerings successfully. XCl 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 partnersipis by the end of the year.

The measure ofmean time to issue resolution indicates that XCI staff are able to quickly address
EOOOAO AOT OCEO Oi OEA OAAI 80 AOOAT OETT h xEEAE
adequate service in a timely fashioin 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 reevaluated 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 projawnager.
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greatest efficiency and effectiveness of the XClI area. This oversight includes providing direction

to the L3 managementéam, coordination of and participation in XCI planning activities and

OADPT 000 OE OipfojecEmadageh, andl ddnibodng compliance with budgets,

OAOAOGCAOET ¢ AEml OOh EL£ T AAAOOAOU8 4EA $EOAAOQOI 060
project level reviews and activities.

4EA 8#) S$EOAAOI 060 / £ZFEAA xEI 1T AT1OET OA O1 1 AT AC/
responsibilities. They will contribute to and attend biweekly Senior Management Team calls;

contribute to the project level plan, schedule, and budgetontribute to XSEDE IPRs, annual

reports and other reports as required by the NSfand attend XSEDE quarterly and annual

i AAOGET ¢O8 , AOOI Uh OEA S$EOAAOQI 0860 |/ AEEAA xEI 1 AAOF
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

OEA OAAET EAAT CAPO ET 83%3%60 DOET OEOEUAA 50A #Ac
existing software solutions, engages with software providers, and facitites 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. ©a components are integrated, RACD wiill

facilitate software maintenance and enhancements in response to evolving user needs and an

evolving infrastructure environment.
Important activity this reporting period includes:

1 Delivery of web single sigron (Web SSO) implementation instructions to XSEDE and
affiliated web server operators to streamline and standardize login to web sites
1 $AI EOAOU 1T &£ OEA O ' 11T ABGO )$ Agbil OAO6 EAAT OEOU
operators and developers debug user identjtissues
1 Implementation of a new CDP tracking feature in the CSR that significantly improves the
AAET EOU O OOAAE AT A OAPT OO 11 OEA 041 OA1 101
wide KPI, and which enables stakeholders to discover what software supfis each Use
Case, and what aspects of a Use Case are not supported
1 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
{1 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
1 Testing of new Globus OAuth SSH software that will allow the introduction in the coming
months oflogin capabilities based on newer internet OAuttbased user identity
standards
1 Delivery of enhancements to the xdusage command line allocation lookup tool to help
track usage
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1 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 48.0f the 15, two wereto SP components, the IPF client and the xdusage tool, while 13
were for XSEDEoperated central services like the Resource Description Repository (RDR),
Information Services, the CSR, and the Globus Auth service.

Although RACD did not finish instrumentingany 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 off4is is
OUPEAAI T U AAOGAA 11 Ons@EchoQés: Users, Gperatatsfadd OE OAA 1 A
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
Signon (SSO) hub. The other softwaregervice providers were queried within the past few

quarters.

RACD started a new engagement with XSERHEiliated web server operators to assist them in
implementing Web SSCSo far this year, RACD has five no&SEDE engagements and expects to
meet the target of six this year.

For other metrics with respect to this WBS, see Appendixl8.2.2.3.1
6.3. CyberinfrastructureResource Integration (WBS 2.3.3)

The mission of the Cyberinfrastructure Resource Integration (CRIgam 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

ET £ Of AGET 1T EIT OB de réflécadin theuptdk©of GRhtedtate & toofkifs,

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 thahelp 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
tET Al OAA-AT A1 QOE&EDTI I 2EAE -A-O11 AT 1T &£ 4RABAO ! Q-
prelude to a possible implementation in 2019.

In addition, CRI has released another toolkit that allows campus providers to easily integrate
with allocated resources inJetstreamAdditional interest in using Jetstreamas a virtual cluster
computing resource, for example as computational resources supporting science gateways
hosted inJetstream continues to drive development of technologies and toolkits which aho
ease of use ofetstreamand the creation of integrated computational solutions including
Jetstreamand campus resourcesAlong with better use ofJetstream in the next reporting period
CRI plans to investigate containerization of difficulto-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 Cl.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 athttps://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 AppendixL8.2.2.3.2
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7. XEDE 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 scholayl research efforts.

)T AAAEOGEIT O OEA /| BrAOCpé&ibnk Saff & Eubdhilled ind b ® /| £EEAA |
teams based on the work breakdown structure: CybersecuritfSecOps)87.2), Data Transfer
Services(DTS)(87.3), XSEDE Operations Center (XOCY(8), and Systems Operational Support
(SysOps)87.5). The Operations management team meets weekly and individual Operations

groups meet approximately biweekly with all meeting minutes posted to the XSEDE wiki.

Key Performance Indicatorsfor Operations are listed in the table badw. Additional information
about theseKPIscan be found on theXSEDE KPIs & Metrics wiki pagEor other metrics with
respect tothis WBS, see Appendix1®.2.2.4

Table 7-1: KPIs for Operations.

Sub-goal
Supported

Report

Area Metric - Target RP1 RP2 RP3 RP4 Total

Mean rating of RYS Sust{;\ln?
user Provide
satisfaction RY4 reliable,
with tickets efficient, and
closed by the 450f5/ secure
XOC RY3 qgtr 4.5 4.9 infrastructure
3.3.1)

RY?2 4.5q0t:5/ 4.5 4.8 4.8 4.4 4.6 (8 )

RY1 4 of 5/qtr * 4.8 4.2 5.0 4.7
Hours of Sustain?
downtime RYS Provide
with c_ilrect RY4 rel!a_ble,
user impacts efficient, and
from an secure
XSEDE RY3 0/qu 0 0 infrastructure
security (83.3.7)
incident 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 excetit 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 le met and are on a trajectory to do so again in year three is a

DAOOEAI OA&EI AAOGETT 1T &£ OEA POI EAAOSO AT i1 EOI AT O Ol
cyberinfrastructure.

Operations Highlights

Of note this reporting period is a change in Cybersecurity (WBS 2.312adership. Adam Slagell
(NCSA), who served as the XSEDE Security Officer (XSO) anchapnager 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 permarmnt replacement for Slagell is identified.
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ensure the greatest efficiency and effectiveness of the Operations area. Thismsight includes

providing direction to the L3 management team, coordination of and participation in Operations

Ppil ATTET ¢ AAOEOEOEAO AT A OAPTI OO0 OEOI OCE OEA AOAAQ
with budgets, retargeting effort if necessary. TRE $ EOAAOI 080 / £#ZEAA Al 01 AOQO,
preparation of project level reviews and activities.

4EA | DPAOAOGETT O $EOAAOI 060 / £Z&EAA xEIT AT 1T OET OA Oi
activities and responsibilities. The Office will contribute taand attend biweekly Senior

Management Team calls, contribute to the projedevel plan, schedule, and budget, contribute to

XSEDE IPR, annual, and other reports as required by the NSF, and attend XSEDE quarterly and

AT T OAT 1 AAOET ¢cO8 Qffifedvid havide th® XSEDESPEdD AdnQibs@e, @specially

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. Userpect XSEDE resources to be reliable and secure, thus

OEA OAAOOEOU OAAI GO0 CI Al EO O 1 ETEIEUA AT U ET OAC
XSEDE, Open Science Grid (OSG), and TrustedCl are committed to improving collaborative

activities in the future where there is common value. As a first step, TrustedClI has joined the

weekly XSEDE Incident Response/Trust Group calls. Members of the TrustedCl 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

AOOGAOOI AT OO AT A EET AET CO8 '1 0 h 83%$% Bl AT O O OF
security team to serve as an external review of the process. Wever, 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 mukHinstituti 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

OEA 30T EOC8O AOOAT AAAO xAO AgOOAI AT U BT OEOGEOA8 (1
similar experiences with the NSF Cyberinfrastructure community and promotes collective

learning opportunities.

For other metrics with respect to this WBS, see Appendixl8.2.2.4.1
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 engagement with a team from the University of Colorado,
Boulder, to assist them in evaluating and improving the performance of a recentlystalled 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 misatch 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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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 wefinalized 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 &de 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 represent 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 iota 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 Appendixl8.2.2.4.2
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 n the XOC queue

For other metrics with respect to this WBS, see Appendixl8.2.2.4.3
7.5. System Operations Support (WBS 2.4.5)

Systems Operational Support (SysOps) provides enterpridevel 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 ad code repository software used to launch new compute
instances in Amazon Web Services (AWS)

For other metrics with respect to this WBS, see Appendix.8.2.2.4.4
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8. Resource Allocation Service (WBS 2.5)

The2 AOT OOAA 1111 AAOQCETT 3AO0OO0OEAA j213q EO AOEI AET C

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 reseeh needs, and large
scale demands from the user community for limited XSEDB&Iocated resources. RAS is pursuing
these objectives through three activities: managing the XSEDE allocations process in
coordination with the XD Service Providers, enhancing amthaintaining the RAS infrastructure

and services, and anticipating changing community needs.

Key Performance Indicatordor the Resource Allocation Service are listed in the table below.
Additional information about these KPIscan be found on theXSEDE KPIs & Metrics wiki page
For other metrics with respect to this WBS, see AppendixL8.2.2.5

Table 8-1: KPIs for Resource Allocation Service.

: Report Sub-goal
preatietic Qﬂ b SITEE

Average mean Sustain ?
. RY5 :
rating of user Provide
se_msfactlon RY4 excellent user
with support
allocations 4 of 5/ (83.3.2
process RY3 qtr 4.08 4,13
rRy2 |4 g{rsl 414 | 399 | 413 | 38 | 403
rRyr | 4 g{r‘r’/ * 397 | 402 | 402 | 400
Aggregate Sustain?
. RY5 .
mean rating of Provide
user reliable,
satisfaction R efficient, and
with XRAS 4 of 5/ secure
RY3 qtr 4.03 418 infrastructure
RY?2 “ g{rSI 4.03 4.00 4.14 3.91 4.02 (83.3.0
ry1r | 4 g{f’ * 398 | 403 | 403 | 401

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 sav an uptick to its highest reported value to date

RAS Highlights

The RAS team attended its annual fage-face planning meeting in Austin, TX, September 1ZD.
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 Hiemplementing the Accounting Service for
XSEDE. For PY8, improving XRAS Admin will focus on interacting wélfocation 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 X&
being conducted by the UIUC studer&d lllinois Business Consulting group and coordinated by
the XSEDE External Relations team
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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

OAPT OO0 OEOT OGCE OEA AOAAG®G Ocorfipliance fith Budgetd, e dGCAOh AT A
OAOAOCAO AEEI 00 EA£ 1T AAAOOAOUS8 4EA $EOAAOQI 060 | AMEE
project-level reviews and activities. The RAS Director's Office also contributes to an analytics

effort to support NSF, Service fviders, and XSEDE in understanding and projecting the

stewardship of, demand for, and impact of Cl resources and services.

4EA 213 $EOAAQOI 060 |/ £AFEAA xEI 1T AT1TOET OA O1 1 AT AC/
responsibilities. They will contribute to and attend biweekly 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 Directi 08 O / £AFZEAA xEI 1 AAOEOA OEA 83%$% 0) 11 1 ATU
WBS area.

8.2. XSEDE Allocations Process & Policies (WBS 2.5.2)

T T TAAGETT O AT AAT A OEA TAOGEITAI 1 PAT OAEAT AA AT 11

advanced digital resouces, 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 awar@d a success rate of 70%. For the meeting, requests for
computeresources 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 reject
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 noANSF sources, and 44 (20%jsted no supporting
grants.

Some notable facts about this quarterly Research opportunity were that 116 different Pl
institutions were represented, 12 from MSls and 39 from EPSCoR states. Biochemistry and
Molecular Structure and Function led all fields a$cience 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 Palicies (APP) team managed the usual steadgastr of requests for
other allocation types and management actions for active projects in the Augu&ctober

reporting period. The team processed 235 Startup New and Renewal requests, 60 Educational
New and Renewal requests, 40 Campus Champions New and Realaequests, 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 ad 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 userde also continue to recruit new
members to the XRAC review panel. The APRogp 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 AppendixL8.2.2.5.1
8.3.  Allocations, Accounting, & Account Management CI (WBS 2.5.3)

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

The migrationof XRASOAT AOAA ADPDBPI EAAOEIT 1T Oh OAOOGEAAOR AT A 1 OF
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

XRASrelated cron jobs

XRASrelated APls: XSEDE Accounting Service, XSEDE Identity Service, XDCDB
XSEDE metrics API

XSEDE reporting API

XDCDBAdmin Ul (including Staff Queries)

XSEDE Metrics Dashboard Ul

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

=A =4 =4 4 -4 -4 -5 -4

XRAS Submit, Review (including Summary PDREnd Admin were modified to collect and display

Ol AAAOGO O T OEAO 11 AAT ( Odg XSBBEGdvieeR ik @eéntifithy £ O AOET 1
allocation requests using noRXSEDE 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 allocationrequests. 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 ongtXUP. The XSEDE l|dentity

3AO0EAA xAO Al 01 OPCOAAAA O bPIi DOl AOGA 83%$% OOAOC
Database. This information is needed to POST any awarded allocations on resources to ORCID.

Initial discussions about RDR improvements with XGind 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 Ul 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

AAEAOI O OOAT EOGOEITT 5) OF OEAEO OEOAGO 1TAAAO xEOEI
or the client organization.

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

1 Meeting information has been displayed with the Opportunities tab so reviewers can
more easily find meeting documents and details.
1 A more flexible Review form allows XRS clients to not show suggested resources if
OAOGEAXxAOO AT1860 1TAAA O1 OAATITTATA AlTTTAAQGEITO
1 Resource types are now grouped, ghat reviewers can tell which resources are
computing, storage, or something else.
1 The Review site now includes diect links into Help documentation.

RY3 IPR 7 Page48



To support work on XC4196 (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, Resae 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 harbeen 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 AppendixL8.2.2.5.2
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9. ProgramOffice (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 hecessary to
provide consistent guidance and leaderslpi 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 subawards. 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 pibte

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 Indicatordor the Program Office are listed in theadble below. Additional
information about these KPIscan be found on theXSEDE KPIs & Metrics wiki pagEor other
metrics with respect to this WBS, see Appendixl®.2.2.6

Table 9-1: KPIs for Program Office.

Report
Year

Sub-goal

Area Metric Supported

Target

Variance between Sustain?
RY5
relevant report Operate an
submission and RY4 effective and
due date (days) productive
virtual
RY3 0 0 0 organization
RY2 0 0 0 0 0 0 (83.3.9
RY1 0 * NA 0 0 0
Percentage of Sustain?
) . RY5
subaward invoices Operate an
processed within RY4 effective and
target duration productive
virtual
RY3 95/qtr 82.4 77.8 organization
(83.3.3
RY2 95/qtr 100 90.9 88.0 67.4 74.6
RY1 90/qtr * NA 100 - 100
Percentage of Sustain?
. RY5
recommendations Operate an
addressed by effective and
. RY4 -
relevant project productive
areas within 9 0 virtual
days RY3 90/yr 46 4 organization
3.3.
RY2 90/qtr 23 15 37 49 31 (83.3.9
RY1 90/qtr * NA 100 57 67
Aggregate mean Sustain?
; RY5
rating of Operate an
satisfaction with RY4 innovative
content and virtual
accessibility of the 3.5 of organization
XSEDE Staff Wiki RY3 5lyr - 391 (83.3.4)
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https://confluence.xsede.org/pages/viewpage.action?pageId=1672103#XSEDEProject-wideKPIs&Metrics-Table8-1

Sub-goal

Area Metric Target RP1 Supported
RY2 * * * * *
RYl * * * * *
Number of staff Sustain?
o RY5
publications Operate an
RY4 mnovatwe
virtual
organization
RY3 20/yr 19 16 (83.3.9)
RY2 20/yr 2 6 0 1 9
RY1 70lyr * 5 0 13 18
Aggregate mean Sustain?
; i RY5
rating of Inclusion Operate an
in XSEDE RY4 mnovatlve
virtual
organization
RY3 4.1/yr - 4.14 (83.3.9)
5%
RY?2 improve * 4.25 * * 4.25
ment/yr
RYl * * * * *
Aggregate mean RY5 Sustain?
rating of Equity in Operate an
XSEDE RY4 |r}novat|ve
virtual
organization
RY3 4.0/yr - 412 (83.3.4
RY2 * * * * *
RYl * * * * *
Number of XSEDE RY5 Deepen/
related social Extend?
media impressions Raise
RY4 awareness
320,000/ of the vdue
RY3 yr 112,806 | 63,269 of advanced
300,00 digital
RY2 Iy 69,607 | 55,506 | 59,490 | 128,180 | 312,783 |gqryices
83.1.
RY1 19/03;:)00 « | 52200 | 128675 | 88,332 | 262,207 |19
Number of XSEDE- RY5 Deepen/
related media hits Extend?
RY4 Raise
awareness
RY3 169/yr 23 29 of the value
of advanced
RY2 169/yr 42 30 44 29 145 digital
services
RY1 1471yr * 32 30 18 80 (§3.1.9)

- 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 animprovement as we are driving the subaward 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 wile 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 reviedvavith 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 Perid 4. For this reporting period 25 of the 34
recommendations submitted within the last 90 days have been addressed.

XSEDFErelated social media impressions fell short of our target, likely due to our lack of social

media campaigns during this timeframe; howeer, we are still on track to meet our annual goal

AT A pI1 AT O1 ET AOAAOGA Ei DPOAOGOGEI T O OEOI OCE pOiTiil OEI
Discover More campaign. Number of XSEBElated media hits fell short of our target, likely due

Ol %26 OFEAEEG@ED @1 HR3%s %50 3#py DOAOAT AA AT A AAI PAE
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 Offie 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 leadershipintheroi 60 1T £ OEA O$EOAT OAO
xEOE 83 %$ %0 AGdndeAl&EtGhe groject U@ ito 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

lllinois, 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 ard 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 Offigganning

supports the preparation of projectlevel reviews and activities. Importantly, the Project Office is
responsible for ensuring that the XSEDE Advisory Bad, the User Advisory Committee, and the

SP Forum are functioning. The Project Office is responsible for coordination of projdewel

meetings such as the biveekly Senior Management Team (SMT) teleconference calls and the
project quarterly meetings. Lasly, the Project Office will advise the XSEDE Pl on many issues,
especially those relevant to this WBS area.

9.2. External Relations (WBS 2.6.2)
External2 A1 AOET 1 08 j %2Qq | EOOCEIT EO O Aiii Ol EAAOGA OERA
stakeholders (includingthe internal audience) through creative and strategic communications.
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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 cyberisfracture
community, all while presenting XSEDE in an approachable and less siloed manner.

AA

1
C

C /
Al

7EEIA OEA xi OE OEAG %2 EAO AITA 10AO OEA DAOO OAf
Gi Al OF +0) OAGOI 60 AAI | Ol ECE OdréllecivAdl hequadtiyO CAO O 8 ¢

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 prading new promotional materials, creating an
SC18 bhooth presence, and the launch of the new marketing campaign have largely been the

OAAI 60 A1 AOO 1T OAO OEA PAOGO OAPT OOET ¢ PAOET A8 (1 x/
reversed next reporting period as the campaign moves into the implementation phase

For other metrics with respect to this WBS, see Appendixl8.2.2.6.1

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

The Project Managenent, 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 profechange

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 manageent 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 Appendixl8.2.2.6.2

9.4. Business Operations (WBS 2.6.4)

The Business OperationgBO) group, working closely with staff at the Universit 1T £ ) 1 1 ET1 T EOS
" OAT OO0 AT A #1171 OOAAOCO |/ AFEAA j ' #/1 Q@ AT A . AOGEITT ALl #/

Business Office, manages budgetary issues and salards, and ensures timely processing of
sub-award amendments and invoices.

During this reporting period the main focus was to process the PY8 salward 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 suppodin
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 tiie partner level analysis
provided to the PI for review. The BO expect to have the final closeout analysis, including the
WBSlevel analysis, completed in lateNovember or early-December
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For other metrics with respect to this WBS, see AppendixL8.2.2.6.3

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

XSEDHledicates effort to projectwide strategic planning, policy development, evaluation and
assessment, and organizationaimprovement 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.
Evaludions 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.) aratiditional 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 plae 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 releasedhé¢ results of the 2018 Campus Champions
Climate Study {ttps://www.ideals.illinois.edu/handle/2142/101863 ). The Strategic Planning
team facilitated a strategic planning session for the pregt in early October. The session was
productive and provides input into a follow-up session targeted foirsome timeduring the next
reporting period.

For other metrics with respect to this WBS, see Appendixl8.2.2.6.4
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10. Financial Information

The XSEDE Business Operations teagd(4) tracks and manages the financial aspect of the
XSEDE project. This section conveys the financial status at a project leVéle foas ison
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 3@5 days. The
table below shows the status of reported and paid costs during the defined reporting periodihe
understood delay in receipt and processing of invoices results in the ne¢d 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.

Invoices

Budgeted Spent PrOjected

Reporting Period

(Paid/Expected)

RY1 RP2: Sept '1§ Oct '16 38 of 38 $3,504,153 $2,478,940 N/A
RY1 RP3: Nov '1§ Jan '17 57 of 57 $5,256,230 $4,230,094 N/A
RY1RP4: Feb '17%z Apr '17 57 of 57 $5,256,230 $5,118,021 N/A
29p 41 OARZY4POADPXS 152 of 152 $14,016,613| $11,813,504 N/A
RY2 RP1: May '1Z Jul '17 57 of 57 $5,256,230 $5455,524 N/A
RY2 RP2: Aug '1Z Oct '17 57 of 57 $5,325,759 $5,012,569 N/A
RY2 RP3: Nov '1% Jan '18 57 of 57 $5,423,416 $4,909,549 N/A
RY2 RP4: Feb '18 April '18 54 of 57* $5,423,416 $4,596,993 $189,686
RY2 Total: Sept "1 April '18 225 of 228+ $21,428,820 |  $19,945411 $189,686
RY3 RP1: May '1§ Jul '18 49 of 57* $5,423,416 $5,573,603 $353,781
RY3 RP2: Aug '1g Oct '18 9 of 57* $5,468,952 $988,726 $4,484,887

RY3 RP3: Nov '1§ Jan '19

RY3 RP4: Feb '19 Apr '19

RY3 Total: Sept '1& April '19

RY4 RP1: May '1g Jul '19

RY4 RP2: Aug '1g Oct '19

RY4 RP3: Nov '1g Jan '20

RY4 RP4: He 20 7 Apr '20

RY4 Total: Sept '1g April '20

RY5 RP1: May 2 Jul '20

RY5 RP2: Aug '2@ Oct '20

RY5 RP3: Nov '2@ Jan ‘21

RY5 RP4: Feb 2% Apr 21

ExtendedRY5: May '217 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 transferand 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: Septd pzOct '16 29p 200dz* A0 Opw
Invoice Invoices

Partner

Institution s Paid Budgeted Spent Paid Budgeted Spent

~ (of2)  (0f3)

NCSA 2 $733,278 $179527 3 $1,099,917 $623,728
TACC 2 $550,304 $451,031 3 $825,457 $676,546
PSCIMPC 2 $532,169 $487486 3 $789,253 $738,316
SDSC/UCSD 2 $463,680 $471,304 3 $695,520 $681,2%2
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

Universiy 2 $189,172 $122,602 3 $283,758 $293,470
Shodor 2 $107262 $109,862 3 $160,893 $137.963
Cornell

Universiy 2 $105,112 $89,470 3 $157,668 $124,968
NCAR/UCAR 2 $66,215 $0 3 $99,323 $69.224
Purdue

Universiy 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 $31027 3 $57,500 $55,141
OK State (OSU)| 2 $33,573 $8,574 3 $50,361 $16,321
Ohio State

080 2 $18,367 $0 3 $27,550 $32,197
USGISI 2 $13,333 $0 3 $20,000 $8.853
EJOS')"ahoma 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

29p 2071 dz7!&RAA Gpy RY1 Total : Septd pz May O p X
Invoices Invoices

Partner

Institution Paid Budgeted Spent Paid Budgeted Spent

(of 3) (of 152)

NCSA 3 $1,099,917 $1,207,527 $2,933,112 $2,010,781
TACC 3 $825,457 $690,974 8 $2,201,218 $1,818,550
PSC/MPC 3 $798,253 $801,633 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 $22,35 8 $221,427 $0
SURA 3 $57,500 $63,772 8 $153,333 $149,940
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RY1 Total : Septd pz May O p x

29p

201 dz&AB Gpy

OK State (OSU) 3 $50,361 $14,547 $134,295 $39,442
Ohio State

(0SC) 3 $27,550 $32,471 $73,467 $64,667
USCISI 3 $20,000 $33,141 $53,333 $33,141
U Oklahoma

(OV) 3 $16,892 $15,867 $45,045 $42,310
U Georgia 3 $15,850 $4,560 $42,267 $12,160
U Arkansas 3 $15,700 $13,123 $41,867 $38,056
Project Level 57 of 57 $5,256,230 $5,140,375 $14,016,613 $11,813,504

Partner
Institution

29c¢
Invoices

Paid
(of 3)

20pd zt AU 6px

Budgeted

Spent

29¢

Budgeted

20cdzN AG Opx

Spent

NCSA 3 $1,099,917 $1,147,967 $1,098,678 $974,612
TACC 3 $825,457 $916,493 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 $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

(0SC) 3 $27,550 $33,963 3 $27,830 $25,220
USCISI 3 $20,000 $33,955 3 $20,300 $13,152
U Oklahoma

(0V) 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

Partner Ins titution

29¢

Invoices

Paid
(of 3)

200d z* A0 Gpwy

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
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29¢ 200dz* A0 OGpy

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
USCISI 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 $4909,549 $0

Partner Institution

Invoices
Paid

RY2 RP4: Febd $z Apr Op

Budgeted

Projected

NCSA $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
USCISI 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 $4603
Project Level 54 $5,423,416 $4596,933 $189,686

RY2Total: May 6 pg@pr Op U

Invoices
Partner Institution Paid Budgeted Spent Projected
(of 12)
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
USGlsI 12 $81,200 $83,018 $0
U Oklahoma (OU) 12 $81,822 $55,914 $0
U Georgia 12 $63553 $0 $0
U Arkansas 11 $63,087 $58,917 $4603
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RY2Total: May 6 pg@pr Op U

Project Level

225

$21,428,820

$19945411

$189,686

RY3 RP1: May 8 $z July O p W

Invoices
Partner Institution Paid Budgeted Spent Projected
(of 3)
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
USGISI 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

Partner Institution

Invoices
Paid
(of 3)

RY3 RP2: Aug 8 7 OctO p

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
USCISI 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-PYZJ annual
planning and budget review process to strategically invest approximately 2% of the annual
budget ($465k annually) towards shortterm project improvements specific to the XSEDE
project. A lightweight PhaseGate 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 detils of the process can be found on théSEDE wiki
PIF page It is important to note that the annual budget for project improvement funds, while
expected to be used during apecific 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 bropvalue 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: $389,00.

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 sufficiumiding for

the summer school.

PY8 Project Improvement Fund Status
Total PIF funds allocated: $0,745

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

The SMTwill 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).
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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 procedsea
Metrics can measure performance or operational
status.Area Metricsrelating 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 vho
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
OEA OAOGAAOAEAO0BO
CcC Campus Champion
CDPs Capability Delvery 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 Reseatt 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 Systa

GridFTP Grid File Transfer Protocol

HBCUs Historically Black Colleges and Universities

HPC High Performance Computing

HPCU HPC University

HY Hispanic Service Institution

HSM Hardware Security Models

12 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 tomeasure
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 Seriesaww.pearc.org)

PEP Program Execution Plan

perfSONAR PERFormance Service Oriented Network
monitoring Architecture

Pl Principal Investigator
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PM Project ManagementProject 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 Andysis & 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 higkperformance parallel
computing clusters.
RT Request Tracker Ticketing System
SACNAS Society for Advancement of Chicanos and Native
Americans
SCxy Supercomputing Conference (e.g. SC16)
SD&l Software Development & Integration
SDIACT Software Develgment & 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-Sciencegrid 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
RY3 IPR 7 Page63



UCSGW

Science Gateway Use Case

ucsw Scientific Workflow Use Case

UCVIS Visualization Use Case

UE User Engagement

ull User Interfaces& Information

URC Under-represented communities

URCE Under-Represented Community Engagement

UREP User Requirement Evaluation& Prioritization

URM Under-Represented Minority

usS 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.

XClI XSEDE Cybenifrastructure 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 Serices

XNIT XSEDHBNational Integration Toolkit A suite of software modules intended
for extant clusters so they are easily
interoperable with XSEDEsupported
resources.

XOoC XSEDE Operation Center

XRAC XSEDE Resource Allocation Committee

XRAS XSEDEResource Allocations $stem

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 Confence in 2014

XSEDEnet an XSEDEbnly 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
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‘ XWFS ‘ XSEDEWide 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
OOO0AAAO®DI £IOA T BEAEA | AOOEAO POAOGAT OAA ET OEEO OA.
OOAO AT iiOTEOUR ETAI OAET C 83%$% 560 OOAAAOO AO A@b/
allocations through which XSEDE manages access to resources, and the subsequent use of the

resources by the community.

Jable12-1 summarizes a few key measures of the user community, the projects and allocations, Formatted:

and resource utilization. Expanded information and fiveyear historical trends are shown in Blue

three corresponding subsections. Deleted: T

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 ggway users dipped to around 11,000 a similar
dip was seen in the yeatago quarter.More details are in§12.2.1.1 Project and allocation activity
held strong, with resource requests 3.2 times what was availabl@owever, the XRAC once again
recommended support for almost exactly what was availablélore details are in§12.2.1.2

Total XSEDEallocated resource capacity remained at 18.Bflops (peak). The central accouing
system showed 11 compute resources reporting activity. Altogether, SP resources delivered 49.2
billion NUs of computing, an 8.6% increase over the previous quartdvliore details are in

§12.2.1.3
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Table 12-1: Quarterly activity summary.

User Community Q4 2017 Q12018 Q2 2018 Q32018
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

12.2.1.1User community metrics

Figure 7.7 shows the fiveyear trend in the XSEDE user community, including open user accounts, Formatted:
total active XSEDE users, active individual accounts, active gateway users, the number of new Blue, Font «
HPC user accounts, and the totaumber of new XUP accounts at the end of eagbarter. The N
guarter had 12,311 open accounts andaw 3,967traditional users charging jobs. Theaumber of

active gateway users dipped to 11,152; a similar dip occurred a year ago in Q3 2017.

Deleted: F

Figure 83 shows the activity on XSEDE resources according to field of science across
years, including the relative fraction of PIs, open accounts, active users, allocations, and NUs
used according to discipline. The figure shes the fields of science that consume ~2% or more of
delivered NUs per quarter. Pls 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 Pls and
accounts ®® O1 AEAOAA xEOE OEA O1 OEAO6 AEOAEDPI ET AO OADPOA
ofdrecttAAAAOO OOAO AAAT O1 66h AT A TAAOI U tnbkb 1T &£ AAOEC(C
science represented 9% of total quarterly usage.

Deleted: F

Formatted:
Blue, Font «
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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 FTASSER gateway beginning to use XSEBIBcated resources.
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