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2. Document Scope and Findings 

This document summarizes the results of the Jetstream Annual User Assessment conducted among 2182 
users from September 8 through October 5, 2020. This was the fifth survey of Jetstream users. It was 
designed primarily as a tool to gauge broad, overall satisfaction with Jetstream activities and services – a 
basic “report card.” Other surveys and feedback mechanisms are deployed throughout the project to 
gather more granular, project-specific, and/or resource- and service-specific data. 
 
As with any survey instrument or resulting report, one should exercise caution in inferring too much with 
regard to specific results, either positive or negative. The authors made every effort to summarize and 
convey the survey results accurately and as received so as to not introduce any bias. Nonetheless, readers 
should pay specific attention to the data collection methodology, especially sources of survey error, 
detailed in Section 3.1.  
 
Please direct any questions regarding the methods used in the administration of this survey and/or the 
summarization of responses provided in this report to Julie Wernert, Cyberinfrastructure Assessment and 
Evaluation group, at the Indiana University Pervasive Technology Institute, jwernert@iu.edu.  
 
2.1 Findings	

This report provides a basic analysis of the 2020 Jetstream Annual User Assessment. Section 3.1 
describes the survey’s data collection methodology. The survey consisted of quantitative and qualitative 
questions designed to determine user satisfaction of Jetstream services and resources.  
 
Findings from the Jetstream Annual User Assessment include:  

• Overall, 92.4 percent of all respondents report that they are either “satisfied” or “extremely 
satisfied” with Jetstream’s performance, up from 88% in 2019. Applying a standard Likert scale to 
the responses offered, with “1” being “extremely dissatisfied” and “5” being “extremely satisfied,” 
the mean satisfaction is 4.39 on a 5.0 scale, representing a new peak (previously, 4.32, first 
achieved in 2017). 

• All service areas evaluated scored above 4.1 (on a 5.0 scale).  
• Users report the highest levels of satisfaction with quality of response to questions, via both 

help@xsede.org (4.54/5.0) or direct mail to Jetstream staff (4.59/5.0), and with speed of response 
to questions via help@xsede.org (4.54/5.0) and direct mail to Jetstream staff (4.51/5.0). Users also 
reported a high mean satisfaction with the ability of VM images to solve their problems (4.35/5.0). 
Documentation remains the lowest-rated category, though it exhibits marked improvement 
(4.12/5.0, up from 3.97/5.0 in 2019). 

• Among dissatisfied users, the most prevalent comments involve problems with monitoring, 
tracking, and managing allocations. 
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• Eighty-four percent of respondents, up from 74 percent in 2019, indicate that Jetstream is “very 
important” or “essential” to their research activities, with a mean importance rating of 4.17 (on a 
5.0 scale).  

• Seventy-eight percent of respondents, up from 73 percent in 2019, indicate the resource is “very 
important” or “essential” to their education activities, with a mean importance rating of 4.03 (on a 
5.0 scale). 

• The ability to access computational resources on-demand was cited as most useful by 23 percent 
of respondents, followed closely by the ability to create custom VMs at 21 percent. Another 17 
percent cited the Atmosphere user interface as Jetstream’s most useful feature. 

• Users were largely neutral to positive about the training methods they were asked to rate, and, as 
in past years, 2020 respondents showed a clear preference for self-service through just-in-time, 
online resources. 

• Users from minority-serving institutions and/or EPSCoR states comprise only seven percent of the 
Jetstream user population, up from five percent in 2019. 

• The most typical Jetstream user is male, Caucasian, and of non-Hispanic and non-Latino ethnicity, 
working at a doctoral-granting and/or reseach institution in the biology and/or computer and 
information science fields. 

2.2 Recommendations 

While the findings discussed in this report are based on data gleaned from surveys assessing user 
satisfaction with the Jetstream project, which is in its final year, recommendations made based on those 
data remain applicable to Jetstream2, and to other NSF projects. Based on the findings above, we suggest 
that the Jetstream project consider the following recommendations: 

• The number of users who rate Jetstream “very important” or “essential” to their educational 
activities is on the rise (78%, up from 73% in 2019), as is the number of people who respond to 
the question each year (175, up from 152 in 2019). Since those who use Jetstream for educational 
purposes report high levels of satisfaction with the system, we recommend increasing outreach 
efforts to users through workshops or trainings specifically designed to highlight Jetstream’s 
utility for educational purposes. 

o Given this, and Jetstream’s commitment to serving MSIs, institutions in EPSCoR states, 
and teaching-focused institutions, we recommend continuing and increasing outreach to 
such institutions in the coming year, via current contacts, conferences geared toward such 
institutions, and continued outreach when seeking REU program participants. 

• Given the high percentage of male, Caucasian, non-Hispanic and non-Latino Jetstream users (70% 
male, 49% Caucasian, 80% non-Hispanic and non-Latino), Jetstream should consider increasing 
participation in Diversity, Equity, and Inclusion events at relevant conferences, continued outreach 
to underserved groups through the REU program, and perhaps seek out ways of increasing the 
profile of women on the Jetstream team. 
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• Though satisfaction with documentation has improved, it remains the lowest-scoring service 
category (mean satisfaction of 4.12), meriting a thorough review of documentation to update 
materials. This is particularly important given user preference for self-service materials. 

• Consistently high satisfaction with responses to questions via direct email and help@xsede.org 
(means ranging from 4.51–4.60) suggests that team members should continue to allocate time for 
this task, as users find it quite helpful.  

• Among dissatisfied users, the most prevalent comments involve problems with monitoring and 
managing allocations, an issue deserving of consideration as the project moves out of Jetstream 
and into Jetstream2.  
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3. Survey Methodology and Results 

3.1 Methodology  

The Jetstream Annual User Assessment was conducted from September 8 through October 5, 2020 and 
was available to all Jetstream users who had accessed Jetstream resources in the preceding twelve months, 
excepting student users and those with training accounts. The survey questionnaire is included in 
Appendix 4.1. Users were not required to participate and were able to opt out of the survey. Those who 
chose to participate were only able to do so once during the deployment period; the survey was accessed 
via a custom link specific to each member of the population and after completing the survey (or opting 
out), the survey was no longer accessible. Users were sent an initial letter of invitation via email, followed 
by up to five reminder messages sent to non-respondents and partials (those who had started the survey 
but had not yet completed it).  
 
The total number of users in the population was 2182 (excluding those whose invitation was returned as 
undeliverable due to outdated contact information), with 362 choosing to participate at some level. 
Respondents were not required to answer any questions and were free to skip questions they did not wish 
to answer and, therefore, the N varies from question to question. The effective rate of response was 17%. 
 
The data collection instrument was submitted (under protocol #1703859488A002) to the Indiana 
University Institutional Review Board and was granted “exempt” status. As such, the resulting data may 
be published externally in reports, presentations, and other documents, so long as data are presented in 
aggregate form and no identifying information is divulged. While all identifying information is redacted 
for public consumption, please note that responses were initially associated with the respondent’s email 
address and cannot be considered anonymous; in some cases, this may have a bearing on the responses 
provided and should be considered when reviewing and analyzing the findings and recommendations.  
 
Surveys of this kind are sometimes subject to types of inaccuracies for which precise estimates cannot be 
calculated. For example, findings may be influenced by events that take place while the survey is in the 
field. Events occurring since the time the surveys were completed could have changed the opinions 
reported here. Sometimes questions are inadvertently biased or misleading. The views of people who 
responded to the survey may not necessarily replicate the views of those who did not. 
 
3.2 User Satisfaction with Jetstream  

In this survey, users were asked to rate their levels of satisfaction, ranging from “extremely dissatisfied” 
to “extremely satisfied,” with Jetstream services in 10 areas, as well as their overall satisfaction with 
Jetstream (Table 1). All areas evaluated scored above 4.0 (on a 5.0 scale). Users report the highest levels 
of satisfaction with quality of response to questions, via both help@xsede.org (4.54/5.0) or direct mail to 
Jetstream staff (4.59/5.0), and with speed of response to questions via help@xsede.org (4.54/5.0) and 
direct mail to Jetstream staff (4.51/5.0). Users also reported a high mean satisfaction with the ability of 
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VM images to solve their problems (4.35/5.0). Documentation remains the lowest-rated category, though 
it exhibits marked improvement (4.12/5.0, up from 3.97/5.0 in 2019). 
	
Table	1.	Satisfaction	with	Jetstream	services	
	

 
	
Overall, 92.4% of all respondents report that they are either “satisfied” or “extremely satisfied” with 
Jetstream’s performance, up from 88% in 2019. Applying a standard Likert scale to the responses offered, 
with “1” being “extremely dissatisfied” and “5” being “extremely satisfied,” the mean satisfaction is 4.39 
on a 5.0 scale, representing a new peak (previously, 4.32, first achieved in 2017). The mean satisfaction 
and rating distribution are presented in Table 1. 
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Respondents who indicated they were either “extremely dissatisfied” or “dissatisfied” were asked to 
indicate the reasons behind their responses. They cited issues related to VMs that were slow to start, 
difficulties using the API, and outdated documentation. The most prevalent comments, however, involve 
problems with monitoring and managing their allocations through the accounting meter on xsede.org. All 
open text responses are included in Appendices 2–5. 

 
3.3 Year-to-Year Satisfaction with Jetstream Services 

Since 2016, user satisfaction with various Jetstream services has been assessed. While there have been 
modest increases and decreases over the five-year period, satisfaction in all areas has remained high, with 
most maintaining mean satisfaction scores at or above 4.0 on a 5.0 scale (Table 2). Notably, the resources 
garnering the highest and lowest levels of satisfaction have remained largely consistent from year to year, 
with the speed and quality of help responses (whether via xsede.org or direct interaction with Jetstream 
staff) receiving the highest levels of satisfaction and documentation resources, and the Atmosphere user 
portal generally receiving among the lowest satisfaction ratings. 
	
Table	2.	Mean	satisfaction	year-to-year	trend	(2016-2020)	
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3.4 Importance of Jetstream to Research and Educational Activities 

Respondents were asked to indicate how important the Jetstream system is to their respective research and 
education activities (Table 3). Eighty-four percent of respondents, up from 74 percent in 2019, indicate 
that Jetstream is “very important” or “essential” to their research activities, with a mean importance rating 
of 4.17 (on a 5.0 scale). Seventy-eight percent of respondents, up from 73 percent in 2019, indicate the 
resource is “very important” or “essential” to their education activities, with a mean importance rating of 
4.0 (on a 5.0 scale). While care should be taken in making definitive conclusions, it should be noted that 
thirty-one percent fewer individuals responded to the importance items regarding education activities. 
Though the resource is currently used more frequently for research activities, the “importance” rate 
continues to rise for those who do use Jetstream for education. 
	
Table	3.	Importance	of	Jetstream	to	users’	research	and	educational	activities	

 
	
Since the first Jetstream User Assessment in 2016, Jetstream’s importance to users’ research activities has 
increased (Table 4). In 2016, just over 68 percent of users indicated Jetstream was “essential” or “very 
important” to their research activities; in 2020, 84.3 percent indicate the Jetstream system is “essential” or 
“very important” to their research activities. The most significant increase occurred between 2019 (74.3 
percent) and 2020 (84.3 percent). 

The trajectory of Jetstream’s importance to users’ educational activities mirrors with increase one finds 
with importance to research activities. In 2016, over just under 62 percent of users indicated that Jetstream 
was “essential” or “very important” to their educational activities; this climbs to 77.7% in 2020. The most 
significant increase occurrent between 2018 (59.8 percent) and 2019 (73 percent). This number has 
increased steadily since 2017. 
Table	4.	Importance	of	Jetstream	to	users’	research	and	educational	activities	(2016-2020)	
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3.5 Jetstream’s Unique Features 
 
Respondents were asked to consider their use of Jetstream within the context of other national resources 
and to identify the unique features that were of most use to their research programs (Table 5). The ability 
to access computational resources on-demand was cited as most useful by 23 percent of respondents, 
followed closely by the ability to create custom VMs at 21 percent. Another 17 percent cited the 
Atmosphere user interface as Jetstream’s most useful feature. The availability of featured images beyond 
standard operating systems was cited as most useful by only 5 percent of respondents.  
	
Table	5.	Unique	features	of	Jetstream	most	useful	to	users’	research	programs	
	

	
	
Text additions to the “Other” selection: 

• Significantly longer wall times for long running workloads 
• Ability to work with real-time data streams 
• Possibility to use as data portal without having to worry about firewalls 
• N/A 
• I haven't really used it for research. I probably need more training. I would like to use it for 

teaching, but my students prefer AWS or Azure or CoLab. 
• Object storage 
• Have not use[d] other resources 

 
3.6 Training 

Respondents were asked to consider their use of Jetstream and then rate their preferred training delivery 
formats. Similar to previous years’ results, users were largely neutral to positive about the training 
methods they were asked to rate, and, as in past years, 2020 respondents showed a clear preference for 
self-service through just-in-time, online resources. Table 6 presents users’ preferred training methods. 
	
Table	6.	Respondents’	preferred	training	methods	
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When examining training preferences by population type and/or role, preferences map closely to those of 
the overall population, with Web documentation and self-paced online tutorials being the most preferred 
methods. The data do not suggest that any particular field of study or professional role overwhelmingly 
affects one’s preferred method of training delivery. 
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4. Appendices 

4.1 Appendix 1 - Final Questionnaire 

Jetstream Annual User Survey - 2020 

 

Start of Block: Block 1 - Informed Consent 

 
Q1  Jetstream Annual User Assessment – Informed Consent   
Indiana University Institutional Review Board Protocol #1408987944A004/Exempt   
You are invited to participate in the Jetstream Annual User Assessment conducted by principal investigators of the National 
Science Foundation-funded Jetstream project. We ask that you read this statement and ask any questions you may have before 
agreeing to take part in the assessment. This assessment is administered on behalf of the Jetstream project by the Indiana 
University Pervasive Technology Institute and is funded, in part, by the National Science Foundation.       
 
PURPOSE: The purpose of this assessment is aimed at determining current levels of usage and satisfaction with the Jetstream 
environment and its associated resources and services (e.g., training, support, etc.). Survey information will be used to improve 
and expand the services provided by Jetstream and to aid in the decision-making processes related to resource allocation and 
service expansion and improvements. Survey results may also be used to inform scholarly publications, presentations, and/or 
funding proposals.      
 
PROCEDURES FOR THE STUDY: If you agree to participate, you will complete an online survey, for which there is no 
compensation. You will receive via email an initial letter of invitation, followed by up to four (4) reminder messages. After the 
initial letter of invitation, only those who have not responded will receive subsequent messages. You will have the opportunity 
to opt out of all future communications upon receipt of the initial letter of invitation. You will have the option to submit for 
follow up contact. Future contact may be in the form(s) of telephone call, video-conference, in-person interview, and/or focus 
group. The survey should not take more than 10 minutes to complete.       
 
CONFIDENTIALITY: Every effort will be made to keep any personal information that you inadvertently disclose, as well as 
project data used to identify population members, confidential. All survey results will be reported in the aggregate and your 
identity will be held in confidence in reports in which the survey results may be published and/or in databases in which results 
are stored. Should the resulting data set be made public, it will be redacted of all identifying information. Archived data will be 
redacted of all identifying information and stored on secure Indiana University systems. However, we cannot guarantee 
absolute confidentiality. Your personal information may be disclosed if required by law. Organizations that may inspect and/or 
copy survey records for quality assurance and data analysis include groups such as the study investigator and his/her research 
associates, the Indiana University Institutional Review Board or its designees, and (as allowed by law) state or federal agencies, 
specifically the Office for Human Research Protections (OHRP).      
 
CONTACTS FOR QUESTIONS OR PROBLEMS: For questions about this assessment, contact Indiana University Information 
Manager Julie Wernert at (812) 856-5517 or jwernert@iu.edu. For questions about your rights as a participant or to discuss 
problems, complaints, or concerns about the assessment; to obtain information, or to offer input, please contact the IU Human 
Subjects Office at (812) 856-4242 or by email at irb@iu.edu. 
  
 VOLUNTARY NATURE OF STUDY: Taking part in this assessment is voluntary. You may choose not to participate, to skip any 
questions you do not wish to answer, and/or to leave the assessment at any time. Leaving the assessment will not result in any 
penalty. Your decision whether or not to participate in this assessment will not affect your current or future relations with the 
Jetstream Project, the Pervasive Technology Institute, Indiana University, or the National Science Foundation. This study was 
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approved by the Indiana University Institutional Review Board on September 9, 2019. Please reference protocol 
#1408987944A004/Exempt when inquiring.       
Do you agree to participate? 

o Yes  (1)  

o No  (2)  
 

Skip To: End of Block If  Jetstream Annual User Assessment – Informed Consent Indiana University Institutional Review Boar... = 
Yes 

Skip To: End of Survey If  Jetstream Annual User Assessment – Informed Consent Indiana University Institutional Review Boar... = 
No 

End of Block: Block 1 - Informed Consent 
 

Start of Block: Usage Screener 

 
Q2     In the past 12 months, approximately how many times have you used the Jetstream system? 

o I have not used Jetstream in the past 12 months  (7)  

o 1-5  (1)  

o 6-10  (2)  

o 11-20  (3)  

o 21-50  (4)  

o 51-100  (5)  

o More than 100  (6)  
 

End of Block: Usage Screener 
 

Start of Block: Non Usage Question 
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Display This Question: 

If    In the past 12 months, approximately how many times have you used the Jetstream system? = I have not used 
Jetstream in the past 12 months 

Q3 Would someone else in your group be a more appropriate point of contact for this annual assessment? 

o Yes  (9)  

o No  (8)  
 

Skip To: End of Survey If Would someone else in your group be a more appropriate point of contact for this annual assessment? 
= No 

 

Display This Question: 

If Would someone else in your group be a more appropriate point of contact for this annual assessment? = Yes 

 
Q4 Please share with us the name and contact information for the individual within your group who would be most 
appropriate to receive this survey. 

o Name  (1) ________________________________________________ 

o Institution  (2) ________________________________________________ 

o Email address  (3) ________________________________________________ 
 

 

Page Break 
 

 

End of Block: Non Usage Question 
 

Start of Block: Jetstream Usage 
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Q5 In which areas do you use the Jetstream system? Select all that apply.    

▢ Research  (1)  

▢ Teaching  (2)  

▢ Training  (3)  

▢ Other:  (4) ________________________________________________ 
 

 

 
Q6 Which of the listed Jetstream services do you primarily use? 

o Atmosphere, the Jetstream User Portal  (1)  

o Jetstream API services based on OpenStack  (2)  

o Jetstream OpenStack Horizon Portal   (3)  

o Not sure  (4)  
 

 

Page Break 
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Q7    Please rate your satisfaction with the following aspects of Jetstream on a scale of 1 to 5, with 1 being “extremely 
dissatisfied” and 5 being “extremely satisfied.” If you have no basis for rating your satisfaction, please select “Not applicable.”    
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1-Extremely 
dissatisfied 

(1) 

2-Dissatisfied 
(2) 

3-Neither 
satisfied or 
dissatisfied 

(3) 

4-Satisfied (4) 5-Extremely 
satisfied (5) 

Not 
applicable (6) 

Availability of 
VM images to 

solve my 
problems (1)  

o  o  o  o  o  o  
Speed 

(responsiveness) 
of Jetstream (2)  o  o  o  o  o  o  
Documentation 
about Jetstream 

(3)  o  o  o  o  o  o  
Atmosphere, 
the Jetstream 
User Portal (4)  o  o  o  o  o  o  

Speed of 
response to my 

questions via 
help@xsede.org 

(5)  

o  o  o  o  o  o  
Quality of 

response to my 
questions via 

help@xsede.org 
(6)  

o  o  o  o  o  o  
Speed of 

response to my 
questions via 

direct email to 
Jetstream staff? 

(7)  

o  o  o  o  o  o  
Quality of 

response to my 
questions via 

direct email to 
Jetstream staff? 

(8)  

o  o  o  o  o  o  
Quality of in-

person 
workshops and 

training (9)  
o  o  o  o  o  o  

Quality of online 
workshops and 

training (10)  o  o  o  o  o  o  
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Overall 
performance of 
Jetstream (11)  o  o  o  o  o  o  

 
 

 

Display This Question: 

If   Please rate your satisfaction with the following aspects of Jetstream on a scale of 1 to 5, wit... = 1-Extremely dissatisfied 

Or   Please rate your satisfaction with the following aspects of Jetstream on a scale of 1 to 5, wit... = 2-Dissatisfied 

 
Q8 Please tell us more about your dissatisfaction with Jetstream services and/or resources. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

Page Break 
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Q9 Considering your use of Jetstream relative to other national resources (e.g., UCSD’s Comet, PSC’s Bridges, TACC’s Stampede 
2, etc.), which of its unique features are most useful to your research program? Select up to three. 

▢ Atmosphere user interface (i.e., web shell, web desktop)  (22)  

▢ On-demand ability to access computational resources  (31)  

▢ Ability to interactively use software applications, such as RStudio, Matlab, etc.  (32)  

▢ Ability to create custom VMs  (33)  

▢ Ability to automate VM creation via an API  (34)  

▢ Persistent services (e.g., science gateways)  (35)  

▢ Elastic computing (e.g., Kubernetes, virtual clustering, etc.)  (36)  

▢ Availability of featured images (e.g., R, Jupyter, Matlab, etc.) beyond standard operating systems  (38)  

▢ Other:  (39) ________________________________________________ 
 

 

Page Break 
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End of Block: Jetstream Usage 
 

Start of Block: Importance of Jetstream 

 
Q10 Please rate the importance of Jetstream to your research activities on a scale of 1-5, with 1 being “not important at all” 
and 5 being “essential.” If you have no basis for rating Jetstream's importance to your research activities, select “Not 
applicable.” 

o Not applicable  (24)  

o 1-Not at all important  (19)  

o 2-Slightly unimportant  (20)  

o 3-Neither important nor unimportant  (21)  

o 4-Important  (22)  

o 5-Extremely important  (23)  
 

 

 
Q11 Please rate the importance of Jetstream to your educational activities on a scale of 1-5, with 1 being “not important at all” 
and 5 being “essential.” If you have no basis for rating Jetstream's importance to your educational activities, select “Not 
applicable.” 

o Not applicable  (41)  

o 1-Not at all important  (36)  

o 2-Slightly unimportant  (37)  

o 3-Neither important nor unimportant  (38)  

o 4-Important  (39)  

o 5-Extremely important  (40)  
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Display This Question: 

If Please rate the importance of Jetstream to your research activities on a scale of 1-5, with 1 bei... = 1-Not at all important 

Or Please rate the importance of Jetstream to your educational activities on a scale of 1-5, with 1... = 1-Not at all important 

 
Q12 Do you have any comments to share about how Jetstream could be made more useful to your research and/or teaching 
activities? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: Importance of Jetstream 
 

Start of Block: Training 

 
Q13 Considering your use of Jetstream, please rate your preferences for training delivery formats on a scale of 1 to 5, with 1 
being “strongly do not prefer” and 5 being “strongly prefer.” 

 1-Strongly do 
not prefer (1) 

2-Do not prefer 
(2) 3-Neutral (3) 4-Prefer (4) 5-Strongly 

prefer (5) 

Web 
documentation (1)  o  o  o  o  o  

Live, in-person 
tutorials/workshops 

(2)  o  o  o  o  o  
Live, online 

webinars (tutorials, 
workshops, etc.) (3)  o  o  o  o  o  

Recording of 
webinars (with 

minimal editing) (4)  o  o  o  o  o  
High-quality 

training videos (5)  o  o  o  o  o  
Self-paced, online 

tutorials (6)  o  o  o  o  o  
 
 

End of Block: Training 
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Start of Block: Storage Allocation Capacity Screener 

 

Start of Block: Storage Allocation Capacity 

 

Start of Block: Commercial Cloud Usage 

 

Start of Block: Commercial Cloud Usage 

 

Start of Block: Open Text 

 
Q14 Please share with us any general comments about your experiences with Jetstream. (For example, Are there are current 
features that you find particularly useful? How has the use of Jetstream improved your ability to perform research? Etc.) 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: Open Text 
 

Start of Block: Block 5 -Citations 
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Q15 Please tell us about any products you have produced that have benefited in some way from use of Jetstream. Select all 
that apply. 

▢ ⊗Not applicable  (1)  

▢ Journal articles  (2)  

▢ Books  (3)  

▢ Book Chapters  (4)  

▢ Thesis/Dissertations  (5)  

▢ Conference Papers and Presentations  (6)  

▢ Other Publications  (7)  

▢ Technologies or Techniques  (8)  

▢ Patents  (9)  

▢ Inventions  (10)  

▢ Licenses  (11)  

▢ Datasets  (14)  

▢ Websites  (12)  

▢ Other:  (13) ________________________________________________ 
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Display This Question: 

If Please tell us about any products you have produced that have benefited in some way from use of J... != Not applicable 

 
Q16 Please provide citations for the products that you indicated have benefited from the use of Jetstream, including title, 
authors, publication, publication date, when and where presented, URL, and/or digital object identifier (DOI). 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: Block 5 -Citations 
 

Start of Block: Block 4 - Contact 

 
Q17 If necessary, may we contact you for additional feedback about your Jetstream user experience?  

o Yes  (1)  

o No  (2)  
 

Skip To: End of Block If necessary, may we contact you for additional feedback about your Jetstream user experience? = No 

 

 
Q18 You have granted consent for additional contact. Please provide your name and preferred contact information. 

o Name  (1) ________________________________________________ 

o Email  (2) ________________________________________________ 

o Phone number  (3) ________________________________________________ 
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Q19 If additional follow-up is necessary, may we share your survey responses and comments with the Jetstream principal(s) 
who will contact you? (Survey responses will not be shared with those who may be contacting you for additional feedback 
unless you grant permission.) 

o Yes  (1)  

o No  (2)  
 

End of Block: Block 4 - Contact 
 

Start of Block: Block 3 - Demographics 

 
Q20 Please indicate the primary discipline in which you conduct research activities. 

▼ Arts and Humanities (1) ... Not applicable (19) 

 

 

 
Q21 Please indicate the primary discipline in which you conduct educational activities.    

▼ Arts and Humanities (1) ... Not applicable (19) 

 

 

Page Break 
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Q22 Please select your primary role - the one that best describes your work relative to Jetstream cloud environment. 

o University faculty or equivalent  (1)  

o University/Center research staff or equivalent (non-postdoctoral)  (2)  

o University/Center non-research support staff (or equivalent)  (3)  

o Postdoctoral fellow  (4)  

o Graduate student  (5)  

o Undergraduate student  (6)  

o XSEDE-funded staff  (8)  

o XSEDE Campus Champion  (9)  

o Executive leadership (e.g., dean, director, vice president, CIO, etc.)  (10)  

o Other:  (11) ________________________________________________ 
 

Q23 Please describe your institution. Select all that apply. 

▢ EPSCoR institution  (1)  

▢ Minority-serving institution  (2)  

▢ Associate’s college (all degrees are at the associate’s level)  (3)  

▢ Baccalaureate college/university  (4)  

▢ Master’s college/university  (5)  

▢ Doctorate-granting university  (6)  

▢ Teaching-focused institution  (7)  
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▢ Research-focused institution  (8)  

▢ Government lab or center  (9)  

▢ Non-profit organization (non-academic)  (10)  

▢ Corporate or industrial organization  (11)  

▢ Non-US institution  (12)  

▢ Other:  (13) ________________________________________________ 
 

 

Page Break 
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Q24 What is your gender?  

o Male  (1)  

o Female  (2)  

o Nonbinary  (3)  

o Other:  (4) ________________________________________________ 

o Prefer not to disclose  (5)  
 
Q25 What is your ethnicity? 

o Hispanic or Latino  (1)  

o Not Hispanic or Latino  (2)  

o Prefer not to disclose  (3)  
 
 
Q26 What is your race? Select all that apply. 

▢ Asian  (1)  

▢ Black or African-American  (2)  

▢ Caucasian  (3)  

▢ Native American (including Alaskan Native)  (4)  

▢ Native Hawaiian or Other Pacific Islander  (5)  

▢ Other:  (6) ________________________________________________ 

▢ Prefer not to disclose  (7)  
 

End of Block: Block 3 - Demographics  
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4.2 Appendix 2 — Open text responses for: Please tell us more about your 

dissatisfaction with Jetstream services and/or resources. 

• The tickets we filed, were filed with the xsede.org Helpdesk.  It took long time to first response and then 
sometimes the response was not apropos to the question that was asked.  That said, Jetstream has proven 
very helpful in keeping our Squid proxy servers up so that we can make better use of TACC Stampede2 and 
Frontera and we are quite happy for the service.  We also ran some amount of high throughput computing 
on it in the previous allocation year.  The questions that we had, related to the fact that the resource 
accounting meter on Jetstream was not working appropriately on the xsede.org site.  We knew we were 
using 120 virtual machines DC and yet no allocation at all was being taken off of our allocation report and 
we had no idea how many resources we had left.  It took months to even answer that question and it was 
never resolved, the accounting meter on xsede.org is still broken now as far as I know. 

• I'd like to mention that the OpenStack API is often very slow to respond, and Horizon web UI also has a 
similar issue (it talked 20-30 seconds to open many of the pages).  I am wondering if backend DB/index has 
to be optimized / tuned up? I'd also like to point out that we often have various issue with networking 
component of the Jetstream - DHCP/DNS going down or network becoming very slow / high-latency, etc. 

• I have run into some places where documentation is dated and, as a result, inaccurate. For example, 
describing the use of wrangler for storage, when in fact wrangler resources are no longer available. Upon 
inquiring about a storage solution that might be shared by researchers working on the same project, rather 
than using independent volumes (which would likely lead to duplication of storage use), it was 
recommended that I set up an NFS server. That is a reasonable solution, however it is beyond the ability of 
the researchers that I am supporting as a Campus Champion, and it is not within the scope of commitment 
that myself and co-CC are able to provide. It seems that an image that provides an NFS server setup might 
be useful to many users, and in the long run could provide more efficient use of Jetstream storage. It would 
be great if such an image could be set up and configured by the Jetstream staff for general use. 

• I want to use python in platform, but I cannot run. 
• The system crashes all the time, I have created virtual machines many times that I can of redeploy after 

using them and shelved them. So I have lost data several times as I have to delete my virtual machines and 
create new ones. 

• Jetstream is occasionally very slow, especially when using Magnum/Openstack. 
• I've had issues last year with bad monitoring information, which were never resolved. This also made us 

look bad in our XSEDE allocation renewal. 
• Atmosphere and OpenStack should have 1:1 parity. Using one API or interface shouldn’t provide different 

information than another. 
• The platform is not very user-friendly. 
• Overall, we are very happy with Jetstream. The only issues we have run into is as allocation manager, it is 

not possible to monitor usage of users operating via the Atmosphere interface. Also, in the past we have 
had reliability issues with the TACC data center, though we have not used it recently favoring the IU data 
center. It would be nice to use TACC as well especially as a backup and to avoid single points of failure. 
Lastly, we have had occasional issues with data volumes being stuck in "reserved" state. We have been 
working closely with JF on this problem. In sum, however, it would be impossible to give the resources we 
provide to our community without Jetstream. 

• Unable to get a VM of Galaxy Server running, foundational to our research project, in spite of significant 
help from Galaxy team and attempting multiple approaches and configurations. 
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• n/a 
• NA 
• I'm not necessarily dissatisfied since I'm new to the HPC world and don't have much to compare it to. It has 

happened a few times that my VM has randomly stopped working and I have to reboot or start a new VM 
(this was a little inconvenient ). The only reason I know how to use Jetstream/Atmosphere is because of the 
lovely people at NCGAS. When it comes to documentation, it's hard to know what questions to ask or 
where to start reading, or how to ask your question. It has really helped to have the guidance of NCGAS to 
at least point me in the right direction and explain fundamental concepts I'm missing.  

• I was not able to figure out how to set up a JupyterHub server from the Jetstream documentation alone.  I 
had to use [redacted]’s tutorial together with the Jetstream instructions. The other issue I had was that 
initially my ECSS request on my XSEDE allocation got mis-routed and I couldn't find out what the status of 
the request was.  This is probably more of an XSEDE issue, but it affected my use of Jetstream initially. 

• The interface lacks a lot of documentation on how to set up an instance, so there was a lot of trial and 
error.  We also frequently go deploy errors when deploying new VMs and it was difficult to debug. 

• I wish it had been easier to run a Windows VM. Luckily we were able to get it to work w/ help from 
Jetstream staff. (Thank you!) 

• Data downloading was very slow for galaxy instance. 
• I wasn't able to run some experiments with very large databases (+20GB) that in runtime can multiply that 

necessity of memory (100GB RAM). 
• I was unable to get Jetstream to do what I wanted for class and did not have time to figure it out. I was 

expecting it to be easy to build a custom VM with jupyter notebooks, and that these would be nearly one-
click easy to access. This didn't turn out to be the case, and I am using Google colab for my needs instead. 

• I planned to use JetStream for data science courses. More specifically, to run the Anaconda and 
tensorFlow, Keras, etc. about  two years ago.  However, we do not have the authority to install software by 
the  time. We sent a ticket to the lab assistant, and it took some time to respond and it was not clear when 
and how we could have the image installed.  So, we decided to move to Google CoLab and Amazon AWS.  

• I wasn't sure what the speed/responsiveness in the previous page was exactly, but VMs are slow to start. 
Sometimes they take 30-45 minutes or more. The Atmosphere interface doesn't support setting up 
multiple VMs or deleting multiple VMs at a time. We use different VMs for different parts of analysis 
workflows and for microservice environments depending on the need.  

• The Jetstream API is a bit underpowered and tends to fall over whenever automating more than a few VM 
instances with associated networking.  

• We are operating a 24/7 cloud service, similar to what AWS offers. We realize this is not what Jetstream is 
designed for, however, we have been able to make the platform work for our needs. We are also willing to 
help others in this area too. We suspect this will be a growing use of the system in the near future. More 
specifically, we have been able to stand up and maintain a production 13 node Kubernetes cluster on the 
platform. More documentation in this area is always appreciated. Also, additional stability re: the 
integration of OpenStack and Kubernetes would be helpful, as we needed to manually provision resources 
to make everything work. 

• It wasn’t flexible enough for our needs. 
• Atmosphere can be buggy. The API is hard to use. 
• It is not clear enough in the marketing and communications what the difference is between a Jetstream 

allocation and an XSEDE allocation or if one just portals the other (XSEDE portals Jetstream configurations?) 
or if Jetstream is just the name of a grant and the services it offers are XSEDE services or if they are just 
another name for  IU's XSEDE services - in other words it is too hard to parse who you are applying to for 
what and then understanding whether what you get is coming from IU or XSEDE or NSF or some combo? 
Pages like this https://jetstream-cloud.org/about/partners.php only make it harder to understand when 
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you apply for an XSEDE research allocation  "whose" resources you are applying to use? Maybe that's the 
point? That Jetstream allows a consortium to provide a range of services under one name against various 
HPC allocations?  but it can be confusing to researchers especially when you think about what you can (& 
can’t) do on Jetstream or XSEDE and why? for how long?  These questions show my naivety and yet 
somehow I have managed to run and get results on a colleague's HPC project repetitively and that is 
consumes Jetstream but I think the way CILogin and single signon work together to "make it easy" for users 
to run jobs through gateways people really have no clue whose resource they are consuming when they 
use gateways and this in turn makes it hard to know where and how they can turn to build something 
similar?  

4.3 Appendix 3 — Text Comments for: Do you have any comments to share about how 
Jetstream could be made more useful to your research or teaching activities? 

• No - we got sidetracked this year with other projects and didn't have the time or resources to apply to this. 
• I just used Rstudio VM and really don't know about other applications. I am interested in doing 

bioinformatic analysis (e.g., RNAseq) using the resources but I don't know where to start. 
• None. 

 
4.4 Appendix 4 — Text Comments for: Please share with us any general comments 

about your experiences with Jetstream. (For example, are there any current 
features that you find particularly useful? How has the use of Jetstream improved 
your ability to perform research? Etc.) 

• No other HPC/HTC systems provide an environment where we can expect the system to be up 24x7. This is 
a critical feature for our platform as our users are distributed across multiple time zones, and our platform 
is used not just for computing but to store their data that they need access 24x7. 

• Jetstream was particularly useful for a graduate level summer course I delivered last summer. Each student 
could go thru the whole process, start to finish, on identical hardware via VM. I was able to cover every 
aspect of scientific computing relevant to the course by using the Jetstream resource. 

• Yes, it’s been an absolute game-changer for my whole research program. 
• Jetstream is an excellent resource that is essential for my research program. 
• The API and compute capabilities are great and meet the needs, but storage is always an issue... 
• Jetstream is very valuable because of its flexibility. Enabling more resources like this would be great and 

would stem the flow of research money to for-profit companies. Reducing allocation paperwork to allow 
users to more quickly/easily gain access would also be great. 

• The Atmosphere interface is extremely useful and makes it surprisingly easy for a non-expert to quickly get 
started. I would like to see more JupyterHub support since The Littlest Jupyter Hub (TLJH) has a few quirks 
that required some outside help to resolve. 

• Ticket responses have been very prompt and helpful.  I am in the early stages of supporting a research 
project (as a Campus Champion) that I believe is well suited to the Jetstream model. 

• Yes, I find the virtual features are particularly useful. 
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• Jetstream has helped me a lot to run important processes in my research, but the platform is unstable and 
my virtual machines crash all the time, so I lose data frequently and I have to rerun a lot of my analyses. 

• Jetstream has made it possible for me to develop a program that teaches minority students coding skills 
that involve real-time data streams. I've also developed preliminary volcanic hazards assessment tools 
using Jetstream. 

• I love using Jetstream, especially the openstack command line interface. It has allowed us to explore new 
methods of deploying infrastructure and applications. 

• There is one thing I wanted to do that I couldn't do, that should be simple to set up, I would think. After 
getting an ip address, I wanted to change its name, but there was no way to do that. I had to delete the ip 
address and create another one with the name I wanted. 

• Jetstream is a terrific resource! Great for our purposes. 
• Since we use the API, there are times when requested resources are not available, which causes delays and 

failures in composing resources. It would be good to know what resources are available before requesting 
them so that we would not waste effort with failed requests. 

• I like the feature of Jetstream that it allows me to configure servers to my needs 
• For our distributed computing applications the VM model of using virtual clusters is a poor solution and it 

provides lower performance than other clusters. It is also more unreliable and difficult to set up and 
manage. I would prefer traditional distributed nodes. One big advantage though is the high availability, 
while on other resources I often have to wait in the queue. 

• Jetstream enables us to provide access to thousands of users through our Science Gateway.  It's a critical 
resource for us! 

• Here some suggestions for improvement: I am getting always confused between the different interfaces, 
atmosphere and openStack. None is self-explanatory for what it is (openStacck probably is, but not 
atmosphere) 

• Access to the API has been great. The support I received from Jeremy was tremendous. Finding the 
appropriate base image from the hundreds of options is sometimes  difficult. It would be great if the most 
basic images (CentOS 6/7/8, Ubuntu 14/16/18/20, ... etc) floated to the top during searches. 

• The openstack web interface is very slow. 
• It is a powerful system because it makes it easy to get cloud computing resources and support (via ECSS) to 

PIs. 
• It’s exclusive to tech-geeks, so not very accessible to other people. The documentation is not 

straightforward. 
• The computing power and the ability to run tasks in parallel. 
• I always love to use Jetstream and deeply appreciate all of its support. 
• Jetstream has been instrumental in our research‚ thanks! Integrated genomics and bioinformatics 

softwares are great; however more options would be helpful as well as an updated genome annotation vm 
(thats more streamlined than the MAKER3 asymmetric control setup). Keep up the good work. 

• As mentioned earlier, it would be impossible to do our work without Jetstream. It has been a pleasure 
working with JF  and the Jetstream team throughout the years. The OpenStack API access works well. We 
have been able to assist instructors and professors teach hundreds of students via Jetstream resources. 
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• It's been disappointing. What seemed like a relatively straighforward task of installing a VM image proved 
unachievable after *a lot* of work. 

• Jetstream has been very useful in our educational setting since we don't have funding to keep some of the 
other cloud systems running in the long term. Jetstream is also significantly simpler to use than some of the 
other cloud competitors such as AWS, Azure, and Google Cloud Platform. 

• Jetstream is a very good platform; it provides the flexibility that other HPC systems don’t allow. 
• Jetstream made teaching distributed computing to a class easy and manageable. 
• Jetstream has been critical for us to develop bioinformatics tools and host publicly accessible gateways 

which enable usage by the community and advancement of research.  We also have utilized these 
resources to train novice researchers to use more advanced bioinformatic tools. 

• Jetstream team's timely help, particularly from Fischer, Jeremy and Hancock, David, is wonderful. 
• Thanks for all the support. Jeremy is a Rockstar!! 
• Jetstream has been excellent for rapidly spinning up new gateways, setting up VMs for gateway 

development including esp. creating instances for students and training. It is great to be able to test 
installation scripts in various operating systems. These capabilities have been essential for NSF supported 
GenApp work. Early testing of GPU access is very promising for gateway computational modules that can 
benefit. Sometimes I use the Horizon dashboard and it can be quite slow. 

• Dr. Mike Lee was excellent! His site was very user friendly especially for non Computer Science members. 
• Jetstream has been instrumental in helping us quickly prototype Kubernetes based deployments that 

would have taken cloud computing resources otherwise. It is an invaluable resource that has been very 
useful for us in our development lifecycle and training activities. 

• This project progress report has some details on Jetstream for my research: 
• http://arthropods.eugenes.org/EvidentialGene/about/ProjectReports/genomes_xsedeprogress2019.pdf 
• n/a 
• Jetstream is very useful for my workshop teaching. 
• It’s been a game changer. It’s substantially moved our research forward. 
• I really enjoyed the Jetstream's custom VM feature that enables me to leverage the highly available 

resources to facilitate research and education efforts in our institution. 
• As of now, I use VMs for genome browsers. 
• I’m just getting started, but so far so good. 
• Without the Jetstream our students would not be able to conduct the large data analysis research and 

training at our university.   
• Jetstream has been critical to building a scientific gateway used by my entire collaboration (a dark matter 

collaboration) to do science analysis and begin building a substantive outreach program. Being able to 
access a highly-available, web-based analysis environment has been critical for my own group to engage in 
science analysis.  My department does not have a graduate program and serves a diverse student 
population.  Another colleague in CDMS teaches at an all-women's college and has minimal IT support.  Her 
research student was able to participate in collaboration simulation work this summer because of this 
gateway.  My experience leads me to believe that science gateways like the one supported by JetStream 
can expand who gets to participate in active science research.   
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• I find the possibility to customize the use of resources and to rely on specific images really useful for the 
computation I need for my research. 

• I would like to have some access to GPU vm's so that I can test out visualizations that I will run on my local 
HPC. 

• No - we got sidetracked this year with other projects and didn't have the time or resources to apply to this. 
• Being able to run a Windows VM was critical for us, since the software we needed to run for our work only 

runs on Windows. I do wish the performance was a little better (i.e., run faster). 
• I am not very proficient using Jetstream. It takes me a long time to get into it. Once I do, I am able to get 

things done until I hit a wall, and at some point lose patience. I hope to start using it for educational 
purposes, but I am still too novice to feel comfortable teaching it to my students.  I want to try again, by 
requesting resources through XSEDE... I need more training. Self-paced training is probably my preferred 
option. 

• None. 
• Great work, thanks very much! 
• Jetstream has been very important to host gateways with attached large volume disks for data and critical 

for rapid prototyping of services and technologies specifically for interactive visualization. 
• I have taken two online Cybersecurity courses from the School of Informatics and I was able to work in the 

virtual Linux environment to complete all my lab work. Once I setup SSH access I was able to work from my 
office or home following the documentation my instructors provided. There were other students who 
weren't as proficient in Linux as I am who had difficulties working with the Jetstream environment. Overall I 
had a good experience working in Jetstream. 

• One of the things I tried to perform this year was using Kubernetes to automatically spin up nodes.  I know 
this is not an IU issue, but not being able to do this was important for spinning up a Jupyterhub this year. 

• Jetstream has been very useful for our projects at CACR. My one suggestion would be around the 
OpenStack API documentation. When I first started working with the API, the docs immediately through me 
into the CLI environment. It was only much later that I realized I could accomplish most of the same tasks 
via Horizon, so it might be useful to include some Horizon tutorials in the future as an alternative to the CLI 
setup. 

• I use Jetstream for my work when my local resources are exhausted. It is simple to access and used. 
• Overall, extremely useful to the point of being indispensable. It took longer than anyone wanted to realize 

that our institution's VPN was preventing access on-site, but with that problem solved, we are again very 
satisfied and grateful for this service. 

• Jetstream APIs are very useful. 
• I've had recurrent problems losing connection with VMs ("broken pipe") - this may be a more of an issue 

with my local network than with Jetstream, but it has been a persistent hinderance. It would be great if 
there were more preconfigured image options. Otherwise, great service! 

• My issues with Jetstream have been the automation of the launching process via bash script. I am working 
on accessing it now via dagman (OSG) 

• Jetstream provided a good testing environment as we evaluated whether our research codes were 
deployable on cloud resources. We found that the Jetstream technical capabilities supported our 
applications well, but that the scale of the computations we needed to complete exceeded what was 
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readily available on Jetstream and traditional HPC systems like Stampede2 or Frontera supported the scale 
of our calculations better. 

• Overall good. 
• Outstanding system, very well done.  I would use it exclusively for analysis of public data if I could figure out 

how to deal with the allocation process more smoothly. 
• Support for web applications in host in Kubernetes will be most important to our ongoing use of Jetstream 

services.  We are very grateful for the high quality of support that we have received in setting up a 
prototype RCSB PDB web service in the Jetstream OpenStack environment and are looking forward to 
continue our service oriented development using Jetstream Kubernetes tools. 

• The JS Admins are a great team, have always enjoyed working with them. Jetstream has greatly expanded 
my ability to provide training and education on CI topics, thanks to being able to define my own 
infrastructure (and have attendees to my tutorials/workshops do the same!). 

• The initialization of VMs is not ideal, it would be good if you can adopt something like Kubernetes. 
• I just used the resource for Rstudio VM and I don't use it now as my trial period is over. Right now I am 

using my laptop to continue what I was doing on Jetstream and that works for me just fine. 
• GPU please!! 
• Pre-COVID, the availability of VMs and how easy it was for me to use, at a stage that I knew very little of the 

command line, Jetstream resources made it a lot easier for me to learn command line and this enabled me 
to use, with ease, Bridges resources, as well as our local HPC resources. This helped me a lot in my 
research, catapulting me from a situation where I would have found myself without much to contribute to 
research at my lab during the pandemic to my current situation where I have been working from home the 
last 6+ months but/and contributing to the bioinformatic analysis of our variant calling NGS data. Although 
my use of Jetstream resources during the pandemic lockdown has been put on the back burner in favor of 
focusing on using well-tested commercial software packages for CNV/SNP variant calling, things seem to be 
gravitating towards a new normal where I feel I can refocus on more research-oriented activities which 
include those offered by Jetstream. I am not where I think I could be with the use of HPC resources, but in 
nutshell, Jetstream resources gave me the initial, crucial help in getting started in bioinformatics. 

• We intended to use Jetstream to host a Galaxy server for a handful of researchers to use.  After a year of 
trying, we gave up.  We had an engineer who did all of the setup so I can't say why it failed exactly.  But in 
the end we had to move on to other solutions.   

• Jetstream has been essential to our work; we use it to host our Daphnia Genomes Database and Browser. 
This is a critical resource for us and for the research community across this country. 

• We appreciate the kubernetes capability as well as the timely support from jetstream support. 
• For my needs I think the JupyterHub at NERSC is pretty close to a sweet spot compared to a full VM like 

Jetstream offers. 
• We barely used this system this year because of covid19, our workshop was postponed, and hope that next 

year we can use our allocation -- we only spend time to set up the system; it would be nice if the 
shelving/unshelving and warning emails would be easier for postponed projects. 

• Thank you very much. 
• Easy multi-person access to GUIs would be really helpful. 
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• Jetstream has allowed us to transition into running our behavioral experiments online. We currently use 
our VMs to host our lab experiment website as well as run experiments on Amazon Mechanical Turk via 
psiTurk. 

• We appreciate the free of charge service of JetStream to the small undersourced universities like ours. 
However, we find that the Google CoLab, Amazon AWS, MS Azure services are more convenient and easy  
to access. Though we have to pay a small fee from our own pocket, comparing the time cost, we still prefer 
to use the latter at current state of the speed and quality of service of JetStream. 

• The security infrastructure and practices make the system cumbersome and nearly unusable for students. 
For example, 2 bad logins blocked a whole subnet on our campus several times each week. User creation is 
poorly automated with regards to granting sudo access to students, further limiting the utility of 
Atmosphere. 

• My research will not progress without allocation and access to the VMs in Jetstream. My group depends on 
the availability of Jetstream for test and develop software modules on heterogeneous VMs. 

• Using jetstream with TACC instances is tricky.  They tend to have more hiccups and issues than those at IU 
and I find that if an instance is halted or access is a problem, it is almost always with TACC (>95% of the 
issues) vs IU. 

• I am always so impressed by how communicative you are and quick to respond to problems. Thank you for 
existing! 

• Excellent resource – thanks! 
• I wish there would be a R Studio like server/cloud via Jetstream. The R option via atmosphere desktop is 

very clunky and hard to use. 
• Part of this is in an earlier "Other" response. 
• I think I would use JetStream for education and research, but I personally need more training. Also, my 

students seems to prefer resources that they are going to use in industry, such as AWS, Azure, CoLabs, and 
so education allocations I have gotten before have gone unused. Part of what might change that is MY 
having canned images that students can have access to where the environment is already set up.  Even on 
other systems like AWS, I don't have that yet.  It is pain point where students struggle to get work done. 

• As a science gateway project, JetStream is critical to our ability to serve thousands of students each year 
and the educators that support them. 

• I haven’t use Jetstream for any research yet. 
• Using Jetstream as an HPC resource, I am troubled by its frequent reversion to a state where one or more 

nodes are "down". 
• Jetstream's general availability and uptime have been key to providing persistent services to the open 

science community. 
• We run an environmental monitoring service, https://dendra.science. Our research partners require this to 

have 24/7 uptime. Once we extensively experimented and determined the best configuration for 
Kubernetes on Jetstream OpenStack to achieve this, the platform performed well and was reliable. Not 
having a monthly fee is friendly to grant paced research. 

• Jetstream afforded me the first chance to work with object store. 
• Jetstream has been useful for spinning up small slurm clusters for version/feature testing. 
• Thank you for letting my class use Jetstream! 
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• The web desktop has been a very useful feature for visually inspecting my genomic data with IGV without 
having to download any files onto a local computer. 

• Very useful for rapid prototyping and testing configurations. 
• I have been using the TACC portal and jetstream service.  At times it was very slow. 
• None 
• Virtual images of software tools 
• Jetstream has been great. I've been using it 4-5 years now and it's truly come a long way. 
• How easy it is to create a new VM and setup an environment. Easy to access volumes and bring available to 

the web. 
• Although usage is simplified compared to other cloud services, it is also limiting. 
• Using VM is not as easy as a simple ssh session. 
• Jetstream is a great resource! 
• MAKER is a really good example of how JetStream really shines. Make a tool that needs JetStream, then 

make the images and tutorials easy, and give resources. Means people hit the ground running  and know 
exactly how to get there. 

• It would be nice if Jetstream offers a central online/web/mobile interface for a project admin to monitor 
the status of all VMs currently running under the project resource. Sometimes students or researchers 
forgot to turn off or shelve their VMs, which could have wasted lots of valuable resource. 

• I really like the ability to deliver a consistent software environment for training purposes with Jetstream.  
One thing that I have on my atmosphere wish list would be the ability to configure a VM lifetime and 
disposition (eg, shelving, suspending, etc) on the launch configuration screen, so that we can have 
automatic, planned cleanup of VMs. 

• Overall, satisfied with the computational resources and stability of Jetstream. On-demand access to 
compute resources has really improved research speed. Without it, producing products would take 
considerably longer. 

• The ability to have a multiple cores instance help greatly in the speed of data analysis 
• Jetstream has been essential for providing operational infrastructure for our NSF project. 
• the training appears right now to be links to resources at cornell, is that true or are there other resources 

too? or are those links "the available training"? 

 
4.5 Appendix 5 — Text Comments for: Please provide citations for the products that 

you indicated have benefitted from the use of Jetstream, including title, authors, 
publication, publication date, when and where presented, URL, and/or digital 
object identifier (DOI). 

• Toward a dynamic network-centric distributed cloud platform for scientific workflows: A case study for 
adaptive weather sensing. (Eric Lyons, George Papadimitriou, Cong Wang, Komal Thareja, Paul Ruth, JJ 
Villalobos, Ivan Rodero, Ewa Deelman, Michael Zink, Anirban Mandal) 

• COMET: Distributed Metadata Service for Multi-cloud Experiments (Komal Thareja, Cong Wang, Paul Ruth, 
Anirban Mandal, Ilya Baldin, Michael Stealey) 
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• DyNamo: Scalable Weather Workflow Processing in the Academic MultiCloud (Eric Lyons, Michael Zink, 
Anirban Mandal, Cong Wang, Paul Ruth, Chandrasekar Radhakrishnan, George Papadimitriou, Ewa 
Deelman, Komal Thareja, Ivan Rodero) 

• We have listed some of our recent publications here 
>https://portal.xsede.org/group/xup/publications?chargeNumber=TG-DBS170009#/ We have also 
presented in various symposium / conferences, and rest of our team have presented in many different 
venues such as Miccai, ACNN, OHBM, PEARC, and various other domain specific conferences; Optometry, 
Alzheimer, etc. 

• Barthelmie, R.J., Shepherd, T.J., Aird, J.A. and Pryor, S.C. 2020: Power and wind shear implications of large 
wind turbine scenarios in the U.S. Central Plains, Energies, 13(16), 4269. 
https://doi.org/10.3390/en13164269 

• Barthelmie, R.J., Shepherd, T.J. and Pryor, S.C. 2020: Increasing turbine dimensions: impact on shear and 
power, Journal of Physics Conference Series, Torque 2020, 10 pp.(in press) 

• Robert Sinkovits and Osvaldo Soto, Introducing Computing and Technology through Problem-Solving in 
Discrete Mathematics, PEARC '20: Practice and Experience in Advanced Research Computing Portland OR 
USA July, 2020. https://doi.org/10.1145/3311790.3396620 

• D. Rorabaugh, M. Guevara, R. Llamas, J. Kitson, R. Vargas and M. Taufer, "SOMOSPIE: A Modular SOil 
MOisture SPatial Inference Engine Based on Data-Driven Decisions," 2019 15th International Conference on 
eScience (eScience), San Diego, CA, USA, 2019, pp. 1-10, doi: 10.1109/eScience.2019.00008. 

• https://doi.org/10.1145/3332186.3333260 
• https://cord.distantreader.org/carrels/INDEX.HTM 
• https://carrels.distantreader.org 
• Daniels, M. D., Kerkez, B., Chandrasekar, V., Graves, S., Stamps, D. S., Martin, C., Dye, M., Gooch, R., Bartos, 

M., Jones, J., Keiser, K. (2016). Cloud-Hosted Real-time Data Services for the Geosciences (CHORDS) 
software (Version 0.9). UCAR/NCAR - Earth Observing Laboratory. https://doi.org/10.5065/d6v1236q 

• Stamps, D. S., Saria, E., Ji, K. H., **Jones, J. R., Ntambila, D., Daniels, M. D., & Mencin, D. (2016). Real-time 
data from the Tanzania Volcano Observatory at the Ol Doinyo Lengai volcano in Tanzania (TZVOLCANO). 
UCAR/NCAR - Earth Observing Laboratory. https://doi.org/10.5065/d6p849bm 

• There are publications I'm working on, but are not yet submitted. 
• N.A. 
• [1] E. Coulter, J. Sprouse, R. Reynolds, and R. Knepper, "Extending XSEDE Innovations to Campus 

Cyberinfrastructure - The XSEDE National Integration Toolkit," JOCSE, vol. 10, no. 1, pp. 16‚Äì20, Jan. 2019, 
doi: 10.22369/issn.2153-4136/10/1/3. 

• [2] E. Coulter, J. Fischer, B. Hallock, R. Knepper, and C. Stewart, "Implementation of Simple XSEDE-Like 
Clusters: Science Enabled and Lessons Learned," in Proceedings of the XSEDE16 Conference on Diversity, 
Big Data, and Science at Scale, Miami, USA, 2016, p. Article 10, [Online]. Available: 
https://doi.org/10.1145/2949550.2949570. 

• [3] J. E. Coulter, E. Abeysinghe, S. Pamidighantam, and M. Pierce, "Virtual Clusters in the Jetstream Cloud: A 
Story of Elasticized HPC," New York, NY, USA, 2019, doi: 10.1145/3355738.3355752. 

• [4] C. A. Stewart et al., "Return on Investment for Three Cyberinfrastructure Facilities: A Local Campus 
Supercomputer, the NSF-Funded Jetstream Cloud System, and XSEDE (the eXtreme Science and 
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Engineering Discovery Environment)," in 2018 IEEE/ACM 11th International Conference on Utility and 
Cloud Computing (UCC), Dec. 2018, pp. 223‚Äì236, doi: 10.1109/UCC.2018.00031. 

• [5] C. A. Stewart et al., "Assessment of financial returns on investments in cyberinfrastructure facilities: A 
survey of current methods," 2019, Accessed: Jun. 13, 2020. [Online]. Available: 
https://scholarworks.iu.edu/dspace/handle/2022/23186. 

• [6] C. A. Stewart et al., "Assessment of non-financial returns on cyberinfrastructure: A survey of current 
methods," in Proceedings of the Humans in the Loop: Enabling and Facilitating Research on Cloud 
Computing, Chicago, IL, USA, Jul. 2019, pp. 1‚Äì10, doi: 10.1145/3355738.3355749. 

• [7] C. M. Costa et al., "Dataset: XSEDE Return on Investment Data and Analysis (July 2014 to August 2019).‚" 
Apr. 24, 2020, doi: 10.5967/6tc4-sb46. 

• [8] C. A. Stewart, "Return on Investment and use case introduction for Microsoft Cloud Research Support 
Engineers.,"presented at the Microsoft Campus Connect Conference, Workshop for Cloud Research 
Support Engineers, Redmond, WA, Feb. 07, 2018, Accessed: Jun. 25, 2020. [Online]. Available: 
http://hdl.handle.net/2022/24427. 

• [9] C. A. Stewart, J. A. Wernert, N. Wilkins-Diehr, and K. Gaither, "Technical Report: XSEDE Return on 
Investment Data and Analysis, 2015-2017," 2018, Accessed: Dec. 13, 2018. [Online]. Available: 
https://scholarworks.iu.edu/dspace/handle/2022/22491. 

• Materialhub.org 
• over 50 publications, too many to list here. Just search 'demeler,b' on pubmed and you get a 

comprehensive list, most of the ones since the existence of our virtual cluster in some format or other has 
Jetstream contributed. 

• Aziz, M., et al. (2018). "Theoretical structural analysis of 3-CHLORO-4-FLUORO-ANILINE." Journal of Physical 
& Theoretical Chemistry 15(1): 79-85. 

• Berghout, L., et al. (2016). Guided inquiry computational thermochemistry. Biennial Conference on 
Chemical Education, University of Northern Colorado, Greeley, CO. 

• Grushow, A. and M. S. Reeves (2019). Using Computational Methods To Teach Chemical Principles: 
Overview. Using Computational Methods To Teach Chemical Principles, ACS Publications: 1-10. 

• Jung, J., et al. (2016). "Implementation of Computational Aids in Diels-Alder Reactions: Regioselectivity and 
Stereochemistry of Adduct Formation." journal of Computational Science Education 8(1): 2-6. 
The Diels-Alder reaction is one of the most well-known organic reactions and is widely used for six-
membered ring formation. Regio- and stereo-selective Diels-Alder reactions have been emphasized in 
various areas including pharmaceutical and polymer industries. However, covering the theoretical 
background of such reactions in an undergraduate class is challenging because the interactions between 
molecular orbitals is poorly visualized for students. Especially when dealing with polycyclic aromatic 
hydrocarbons (PAHs) and asymmetric compounds, the complexity of regio- and stereo-selectivity becomes 
more pronounced. Herein we utilized web-based computational tools (WebMO) to visualize the HOMO-
LUMO of each reaction component and their interaction to form chemical bonds. In this study we 
demonstrated the incorporation of computational aids into a Diels-Alder laboratory class dramatically 
facilitates students' understanding of several important concepts including frontier orbital theory, 
thermodynamics of the reaction, three-dimensional visualization, and so on. The assessment of teaching 
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effectiveness prior to and after implementation of computational aids into Diels-Alder reactions will also be 
discussed in this manuscript. 

• Knepper, R., et al. (2017). Using the Jetstream Research Cloud to provide Science Gateway resources. 
Proceedings of the 17th IEEE/ACM International Symposium on Cluster, Cloud and Grid Computing, IEEE 
Press. 

• Mondejar, M. E. and F. Haglind (2020). "The potential of halogenated olefins as working fluids for organic 
Rankine cycle technology." Journal of Molecular Liquids: 112971. 
The phase-out of hydrofluorocarbons triggered by the enforcement of new environmental regulations 
forces the search for new substances that comply with the stricter environmental requirements, while 
offering similar thermodynamic performance and safety features. Olefins containing fluorine and/or 
chlorine have the potential to be used as replacement fluids with sufficient performance. Currently, only a 
few halogenated olefins are available on the market for their use as refrigerants or working fluids, but the 
potential of all other possible olefinic molecules has not yet been studied. In this work we present a 
comprehensive evaluation of halogenated olefins of up to five carbon atoms, containing fluorine and/or 
chlorine, as potential working fluids for use in organic Rankine cycle power systems. To this end, tailored 
predictive models for the thermophysical properties of the considered olefins are used to explore the 
potential use of halogenated olefins having low global warming potential and low ozone depletion 
potential as working fluids for organic Rankine cycle power systems. The results indicate that options with 
good thermodynamic performance exist for both low and high temperature applications, each of them 
implying the use of more fluorinated or more chlorinated olefins, respectively. Preliminary estimates 
indicate reasonable environmental and safety features for these options, however, a deeper study to 
confirm their compliance with regulations on ozone protection or global warming should be carried out for 
their future use. Furthermore, these options may be considered as future replacements for current 
flammable working fluids for high temperature applications, where they may even outperform them in 
terms of net power output. 

• Perri, M. J. (2017). Making Computational Chemistry Accessible to Undergraduates. Sonoma State 
University Investiture Mini Conference. Rohnert Park, CA. 

• Perri, M. J. (2018). Chem Compute Educational Gateway. SGCI - MolSSI American Chemical Society 
Workshop on Science Gateways, New Orleans, LA. 

• Perri, M. J. (2020). "Online Data Generation in Quantitative Analysis: Excel Spreadsheets and an Online 
HPLC Simulator Using a Jupyter Notebook on the Chem Compute Web site." Journal of Chemical 
Education.Students used an Excel spreadsheet and a Jupyter notebook located at 
https://chemcompute.org/jupyterhub/ to generate data in lieu of face-to-face laboratory instruction during 
COVID-19. This communication discusses strengths and weaknesses of both exercises. First, students 
generated absorbance data using an Excel spreadsheet, but they were overwhelmingly put off by simulated 
noise in their absorbance values. Second, students simulated running an HPLC using a Jupyter notebook 
and designed a method to separate three components of Excedrin. Students reported that the simulation 
helped them to understand HPLC and suggested that the online activity be used as a supplement when 
face-to-face laboratory instruction resumes. The main weakness of the online activities was that students 
did not perform any sample preparation. Therefore, they did not experience the extractions and dilutions 
required to prepare the analytical sample and had a difficult time working backward to calculate starting 



 
Jetstream Annual User Assessment 2020 – Summary Report 

  
	

42	

amounts from simulated sample concentrations. Concerns that students would extract answers from the 
equations used in the spreadsheet and Jupyter notebook were not realized. 

• Perri, M. J., et al. (2019). Chem Compute Science Gateway: An Online Computational Chemistry Tool. Using 
Computational Methods To Teach Chemical Principles, American Chemical Society. 1312: 79-92. 

• Perri, M. J., et al. (2019 (In Press)). Chem Compute Science Gateway:  An Online Computational Chemistry 
Tool. Using Computational Methods to Teach Chemical Principles. A. Grushow and M. Reeves, ACS Press. 

• Perri, M. J., et al. (2019). Chem Compute Science Gateway for Undergraduates. American Chemical Society 
National Meeting, Orlando, FL. 

• Perri, M. J., et al. (2017). Chem Compute science gateway: Web-based computational job submission for 
the undergraduate laboratory. American Chemical Society National Meeting, Washington, DC. 

• Perri, M. J., et al. (2016). Chem Compute:  Web Based Computational Job Submission for the 
Undergraduate Laboratory. Biennial Conference on Chemical Education. Greeley, CO. 

• Perri, M. J. and S. H. Weber (2015). Web based computational job submission for the undergraduate 
laboratory. American Chemical Society National Meeting, Denver, CO. 

• Reeves, M., et al. (2017). How can you measure a reaction enthalpy without going into the lab?: Using 
computational chemistry data to draw a conclusion. American Chemical Society National Meeting, 
Washington, DC. 

• Reeves, M., et al. (2019 (In Press)). How can you measure a reaction enthalpy without going into the lab?  
Using computational chemistry data to draw a conclusion. Using Computational Methods to Teach 
Chemical Principles. A. Grushow and M. Reeves, ACS Press. 

• Reeves, M. S., et al. (2019). How Can You Measure a Reaction Enthalpy without Going into the Lab? Using 
Computational Methods To Teach Chemical Principles, American Chemical Society. 1312: 51-63. 

• Thiemann, N. (2017). Using Computational Tools to Design a Moleculary Imprinted Polymer with Selectivity 
and High Affinity for Acetylcholine. Neuroscience Program. Hartford, Connecticut, Trinity College. 
Baccalaureate Degree with Honors in Neuroscience: 29. 

• Whitnell, R. and M. Reeves (2016). POGIL computational chemistry experiments: Revisions and extensions 
based on lessons learned from implementation. POGIL Southest Regional Workshop, Davidson College, 
Davidson, NC. 

• Whitnell, R. and M. Reeves (2016). POGIL Computational chemistry experiments: Revisions and extensions 
based on lessons learned from implementation. Biennial Conference on Chemical Education, University of 
Northern Colorado, Greeley, CO. 

• Whitnell, R. M. and M. S. Reeves (2019). Process Oriented Guided Inquiry Learning Computational 
Chemistry Experiments: Revisions and Extensions Based on Lessons Learned from Implementation. Using 
Computational Methods To Teach Chemical Principles, ACS Publications: 65-77. 

• Wiens, J. P. and W. A. Alexander (2019). "Sodium Atom Beam Collisions with the Liquid Glycerol Surface: 
Mass Effects of Deuteration." Chemical Physics Letters. 

• Farquharson, J, Falk Amelung;  Extreme rainfall triggered the 2018 rift eruption at Ki’lauea Volcano, Hawaii 
(2020), Nature,  580(7804), 491-495. 

• Erick Skorupa Parolin, Latifur Khan, Vito D'Orazio, Javier Osorio, Patrick Brandt and Jennifer Holmes. 2020. 
``HANKE: Hierarchical Attention Networks for Knowledge Extraction in Political Science Domain'', 
IEEE International Conference on Data Science and Advanced Analytics (DSAA), Sydney, 2020. 
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• Salam, Sayeed,  Lamisah Khan, Amir El-Ghamry, Patrick Brandt, Jennifer Holmes,  Vito D'Orazio,  Javier 
Osorio. 2020. ``Automatic Event Coding Framework for Spanish Political News Articles''. \emph{2020 IEEE 
6th International Conference on Big Data Security on Cloud (BigDataSecurity), IEEE International Conference 
on High Performance and Smart Computing, (HPSC) and IEEE International Conference on Intelligent Data 
and Security (IDS)}, May 25--27. Baltimore, MD, \doi{10.1109/BigDataSecurity-HPSC-
IDS49724.2020.00052}. 

• Skorupa Parolin, Erick, Sayeed Salam, Latifur Khan, Patrick T. Brandt, Jennifer Holmes. 2019. 
``Automated Verbal-Pattern Extraction from Political News Articles using CAMEO Event Coding Ontology,'' 
\emph{2019 IEEE 5th Intl Conference on Big Data Security on Cloud (BigDataSecurity), IEEE Intl Conference 
on High Performance and Smart Computing, (HPSC) and IEEE Intl Conference on Intelligent Data and 
Security (IDS)}, Washington, DC, USA, 2019, pp. 258-266. \doi{10.1109/BigDataSecurity-HPSC-
IDS.2019.00056} 

• Salam, Sayeed, Patrick T.~Brandt, Jennifer S.~Holmes, Latifur Khan, 2018. ``Distributed Framework 
for Political Event Coding in Real-Time,'' \emph{2018 2nd European Conference on Electrical Engineering 
and Computer Science (EECS)}, Bern, Switzerland, 2018, pp. 266-273. \doi{10.1109/EECS.2018.00057}.  

• Gunasekaran, Aswin, Maryam Bahjob Imani, Latifur Khan, Christan Grant, Patrick T. Brandt, and Jennifer S. 
Holmes. 2018. ``SPERG: Scalable Political Event Report Geoparsing in Big Data'' 2018 IEEE 
International Conference on Big Data (BigData 2018). December 10--13, 2018, Seattle, WA, USA. 
\doi{10.1109/ISI.2018.8587373} 

• Solaimani, Mohiuddin,  Salam Sayeed, Latifur Khan, Patrick T. Brandt and Vito D'Orazio, 2017. ``RePAIR: 
Recommend political actors in real-time from news websites,'' IEEE International Conference on Big Data 
(Big Data), Boston, MA, 2017, pp. 1333-1340. 

• Soliamani, Mohiuddin, Latifur Khan, Sayeed Salaam, Vito D'Orazio, Patrick T. Brandt. 2017. ``Automatic 
Political Actor Recommendation In Real-time''.  \emph{International Conference on Social Computing, 
Behavioral-Cultural Modeling \& Prediction and Behavior Representation 
in Modeling and Simulation (SBP-BRiMS)} 2017. 

• Solaimani, Mohiuddin, Sayeed Salam, Ahmad M. Mustafa, Latifur Khan, Patrick T. Brandt, and Bhavani 
Thuraisingham. 2016. ``Near Real-Time Atrocity Event Coding'', \emph{IEEE Intelligence and Security 
 Informatics (ISI) 2016},  Tucson, Arizona USA, September 28-30, 2016. 
\\\doi{https://www.researchgate.net/publication/307135171_Near_Real-Time_Atrocity_Event_Coding} 

• Solaimani, Mohiuddin, Rajeevardhan Gopalan, Latifur Khan, Patrick T. Brandt, and Bhavani Thuraisingham. 
2016. ``Spark-based PoliticalEvent Coding'', \emph{IEEE BigdataService}, Oxford, UK. 
\\\doi{10.1109/BigDataService.2016.30} 

• "Deploy Kubernetes and JupyterHub on XSEDEJetstream", Andrea Zonca, Richard Signell, Julien Chastang, 
Jeremy Fischer, John Michael Lowe, Robert S Sinkovits, October 2020, https://osf.io/zyhwt/,Identifier: DOI 
10.17605/OSF.IO/ZYHWT, 

• M-FM Shih#, FP Davis#, GL Henry*, & J Dubnau* (2019) Nuclear Transcriptomes of the Seven Neuronal Cell 
Types That Constitute the Drosophila Mushroom Bodies. G3 (Bethesda, Md.), 9(1), 81‚Äì94. 
http://doi.org/10.1534/g3.118.200726 
Neuroscience 2019, the annual meeting of Society for Neuroscience, Chicago‚ “Single-cell RNA-seq 
identifies differential expression in response to memory formation in Drosophila” 
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2019 Neurobiology of Drosophila, Cold Spring Harbor Laboratory ‚”Identification of cellular mechanisms for 
memory by cell-type-specific RNA sequencing of Drosophila neurons‚” 
2017 September, “Neurobiology of Drosophila, Cold Spring Harbor Laboratory”‚ “Single Cell RNA 
Sequencing the Fly Memory Circuit” 

• conference pub: https://doi.org/10.1096/fasebj.2020.34.s1.09936 
• thesis unavailable, publication forthcoming 
• This list is quite extensive and ever growing. See here:https://science-gateway.unidata.ucar.edu/#h-

9DC92977 
• Cengiz Gunay, "From High Performance Computing to Hadoop and Spark" at the 29th Annual 

Computational Neuroscience Meeting (CNS*2020), Online, on July 18th, 2020.  
https://www.cnsorg.org/cns-2020 https://cengique.github.io/cns2020-tutorials-website/tutorial.html 

• Peter Vaillancourt, Bennett Wineholt, Brandon Barker, Plato Deliyannis, Jackie Zheng, Akshay Suresh, Adam 
Brazier, Rich Knepper, and Rich Wolski. 2020. Reproducible and Portable Workflows for Scientific 
Computing and HPC in the Cloud. In Practice and Experience in Advanced Research Computing (PEARC '20). 
Association for Computing Machinery, New York, NY, USA, 311‚Äì320. 
DOI:https://doi.org/10.1145/3311790.3396659 

• https://interactwel.org/ 
• We have had 6 papers (either published or accepted) which have been benefited from the use of Jetstream 

and which are input on (or to say, can be found/obtained from)  the publication list of  our project on 
Jetstream.   

• Wright, D. W, Jeong, C.,Brookes, E., Zhang, H., Perkins, S. J., and Curtis, J. E., PDB Scan and PDB Rx: Easy to 
use tools to prepare initial models for molecular simulation and modeling. In preparation. 

• Bowerman, S., Curtis, J. E., Clayton, J., Brookes, E. and Wereszczynski, J., (2019) BEES: Bayesian Ensemble 
Estimator from SAS.  Biophys. J. 117:3 p 399-407. DOI:10.1016/j.bpj.2019.06.024 

• Brookes, E., Stubbs, J. (2019).  GenApp, Containers and Abaco. PEARC19, ACM, New York. Article 12, 8 
pages. DOI: 10.1145/3332186.3332191 

• Savelyev, A, Brookes, E. Plotting Advancements to the GenApp Framework. Gateways 2018. Austin, Texas. 
Presented. 

• Brookes, E. (2018). Definition File Generation of Science Gateways using GenApp. International Workshop 
on Science Gateways. Edinburgh, Scotland, UK. 

• Pierce, M., Miller, M., Brookes, E., Wong, M., Liu, Y., Afgan, E., Gesing, S., Dahan, M., Marru, S. and Walker, 
T. (2018). Towards a Science Gateway Reference Architecture. International Workshop on Science 
Gateways. Edinburgh, Scotland, UK. 

• E. H. Brookes,  J. P√©rez, P. Vachette, C. Jeong, M. Rocco. Advances to the UltraScan SOlution MOdeler 
(US-SOMO) SAS and HPLC-SAXS modules.  XVII International Small Angle Scattering Conference. October 7-
12 2018, Traverse City Michigan. 

• Brookes, E., Stubbs, J. (2019).  GenApp, Containers and Abaco. PEARC19, Chicago, July 2019. 
• Chen, Y., Jeong, C., Savelyev, A., Krueger, S., Curtis, J. E., Brookes, E.H., Fushman, D. (2019) ROTDIF-web and 

ALTENS: GenApp-based Science Gateways for Biomolecular Nuclear Magnetic Resonance (NMR) Data 
Analysis and Structure Modeling, Gateways 2019, San Diego. DOI: 10.17605/OSF.IO/T4GKH 
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• Chourasia, A., Nedau, D., Luo, J., Chen, T., Miller, M., Brookes, E. (2019) Enabling rich data sharing for 
Science Gateways via the SeedMeLab platform. Gateways 2019, San Diego. DOI: 10.17605/OSF.IO/WV3BF 

• Wilkins-Diehr, N., Miller, M., Brookes, E.H., Arora, R., Chourasia, A., Calyam, P., Jennewein, D.M., Nandigam, 
V., LaMar, M.D., Cleveland, S.B., Newman, G., Wang, S., Zaslavsky, I., Cianfrocco, M.A., Ellett, K., Tarboton, 
D. (2019) Measuring Success: How Science Gateways Define Impact. Gateways 2019, San Diego.  

• Brookes, E., Savelyev, A. (2018). Creating Science Gateways using Advanced GenApp Capabilities / Hands-
on workshop. Gateways 2018. Austin, TX. 

• Brookes, E., Perkins, S. (2019).  SASSIE2. 24th International Analytical Ultracentrifugation Workshop. 
Christchurch, NZ. 

• Brookes, E., Jeong, C., Stubbs, J. (2019).  Creating Science Gateways using GenApp, Containers and Abaco / 
Hands-on workshop. Gateways 2019. San Diego, CA. 

• Leung, N. Brookes, E. Curtis, J. E. (2018). Poster: JSSSE: An Extensible and Configurable Molecular Structure 
Editor for Scientific Gateways. Gateways 2018. Austin, TX 

• Chen, Y. Savelyev, A. Brookes, E. Fushman, D. (2018). Poster: ROTDIF-Web: A GenApp Generated Science 
Gateway for Comprehensive Analysis of Biomolecular NMR Relaxation Data. Gateways 2018. Austin, TX 

• Brookes, E., Curtis, J.E., Fushman, D., Krueger, S., Savelyev, A. (2018) The GenApp Framework for SAS and 
Beyond. XVII International Small Angle Scattering Conference. Traverse City, MI. 

• Chourasia, A., Luo, J., Nedau, D., Chen, T., Miller, M., Brookes, E. (2019) Enabling rich data sharing for 
Science Gateways via the SeedMe2 platform. Poster. PEARC19. Chicago, IL. 

• Christie, M., Owczarzak, M., Ho, Y-S., Parsons, P., Krueger, S., Curtis, J.E., Brookes, E.H. (2019) GenApp Style 
and Layout Enhancements. Poster. Gateways 2019. San Diego, CA. DOI: 10.17605/OSF.IO/NQSPR 

• Jeong, C., Vachette, P., Brookes, E.H. (2019) MultiSAXSHub: A GenApp-Generated Science Gateway for 
Unified Computational SAXS Modeling Tool. Poster. Gateways 2019. San Diego, CA. DOI 
10.17605/OSF.IO/354CJ 

• Guan, A., Casertano, M., Jeong, C., Brookes, E.H., Fushman, D. (2019) PARNMR: A GenApp-Generated 
Science Gateway for Comprehensive Analysis of Paramagnetic Effects in Biomolecular NMR Data. Poster. 
Gateways 2019. San Diego, CA. DOI: 10.17605/OSF.IO/92VCY 

• Baijian Yang, Rajesh Kalyanam, Craig Willis, Mike Lambert, and Christine Kirkpatrick. 2019. CHEESE: Cyber 
Human Ecosystem of Engaged Security Education. In Proceedings of the 20th Annual SIG Conference on 
Information Technology Education (SIGITE '19). Association for Computing Machinery, New York, NY, USA, 
189-90. DOI:https://doi.org/10.1145/3349266.3351393 

• Graham, S.S. (2020). Article network explorer. https://gitlab.com/grahamss/transparency2visibility/-
/blob/master/t2viz.R. 

• Graham, S.S. & Clark, D. Transparency to visibility: Network visualization in humanities research. Office of 
Digital Humanities Project Directors Meeting. National Endowment for the Humanities. Washington, DC. 
March 2019.  

• Graham, S.S. Transparency to visibility: Bioethics and computational rhetoric. National Communication 
Association. Baltimore, MD. November 2019.  

• Graham, S.S., Clark, D., & Majdik, Z. Transparency to visibility (T2V): Digital resistance and the medical-
industrial complex. Digital Frontiers. Austin, TX. September 2019. 
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• Jetstream hosts these public bio-data services with wide use:  http://www.bio.net/, http://eugenes.org/, 
http://wfleabase.org/ 

• Gilbert, DG. (2019a). Genes of the Pig, Sus scrofa, reconstructed with EvidentialGene. PeerJ 7:e6374; doi: 
10.7717/peerj. 6374 ;  

• Gilbert, DG. (2019b). Longest protein, longest transcript or most expression, for accurate gene 
reconstruction of transcriptomes? bioRxiv 829184; doi: 10.1101/829184 

o See also 
http://arthropods.eugenes.org/EvidentialGene/about/ProjectReports/genomes_xsedeprogress201
9.pdf 

• n/a 
• Awal, R., Fares, A., and Habibi, H.: Web-Based Irrigation Scheduling Tool: IrrigWise, 2019 ASA-CSSA-SSSA 

International Annual Meeting, Nov. 10-13, San Antonio, Texas. 
• Awal, R., Fares, A., Habibi, H., Ray, R., and Daniels, N.: IrrigWise: A new irrigation scheduling tool for 

agricultural crops and urban landscape in Texas, Southern Region Water Conference 2019, July 23-25, 
2019, College Station, TX. 

• All are on XSEDE portal. 
• IN press: Letson F., Shepherd T.J., Barthelmie R.J. and Pryor S.C.: WRF Modelling of Deep Convection and 

Hail for Wind Power Applications. Journal of Applied Meteorology and Climatology 
• Pryor S.C., Barthelmie R.J., Bukovsky M.S., Leung L.R. and Sakaguchi K.: Climate change impacts on wind 

power generation. Nature Reviews: Earth and Environment. 
• Published in 2020 
• Pryor S.C. and Schoof J.T. (2020): Differential credibility assessment for statistical downscaling. Journal of 

Applied Meteorology and Climatology 59 1333-1349. 
• Barthelmie R.J., Shepherd T.J., Aird J.A. and Pryor S.C. (2020): Power and wind shear implications of large 

wind turbine scenarios in the U.S. Central Plains. Energies 13(16) 4269 doi: 10.3390/en13164269. 
• Shepherd T.J., Barthelmie R.J. and Pryor S.C. (2020): Sensitivity of wind turbine array downstream effects to 

the parameterization used in WRF. Journal of Applied Meteorology and Climatology 59 333-361 
• Letson F.W., Barthelmie R.J., and Pryor S.C. (2020): RADAR-derived precipitation climatology for wind 

turbine blade leading edge erosion. Wind Energy Science 5 331-347 https://doi.org/10.5194/wes-5-331-
2020 

• Pryor S.C., Shepherd T.J., Volker P., Hahmann A.N. and Barthelmie R.J. (2020):  ‚ÄòWind theft‚Äô from 
onshore wind turbine arrays: Sensitivity to wind farm parameterization and resolution. Journal of Applied 
Meteorology and Climatology 59 153-174 

• title={Practical MPC+FHE with Applications in Secure Multi-Party Neural Network Evaluation}, 
author={Ruiyu Zhu and Changchang Ding and Yan Huang}, year={2020}, 
https://eprint.iacr.org/2020/550.pdf 

• Biological Surveillance and Discovery by Undergraduate Students in the Microbial Metagenomics Discovery 
Challenge! 

• Brogun, Dmitry Y., Levi, Kyle M.*, A. Edwards, Klenk, Juergen, Watson, Rayneisha, Long, Alyssa, Busby, Ben. 
Deloitte, NIH: Two Student-led Research Teams Recognized for Discoveries in DNA Data, Advance 
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Understanding of New Viruses, Antibiotic Resistance. https://www.prnewswire.com/news-
releases/deloitte-nih-two-student 

• Data Science Innovation at the Intersection of Biomedical Research and the Library Co-Sponsored by 
Friends of the National Library of Medicine National Library of Medicine Lister Hill National Center 
Auditorium National Library of   Medicine National Institutes of Health Bethesda, MD 
Wednesday, June 13, 2018 

• http://osome.iu.edu 
• https://doi.org/10.1063/1.5126149 
• https://doi.org/10.3847/2041-8213/ab07bd 
• https://doi.org/10.1063/1.5050924 
• Wang, Z., Chu, T., Choate, L.A. and Danko, C.G., 2019. Identification of regulatory elements from nascent 

transcription using dREG. Genome research, 29(2), pp.293-303. 
http://www.genome.org/cgi/doi/10.1101/gr.238279.118. 

• https://geo-gateway.org 
• Barry I. Schneider, Klaus Bartschat, Oleg Zatsarinny, Kathryn R. Hamilton, Igor Bray, Armin Scrinzi, Fernando 

Martin, Jesus Gonzalez Vasquez, Jonathan Tennyson, Jimena D. Gorfinkiel, Robert Lucchesse, and Sudhakar 
Pamidighantam. 2020. Atomic and Molecular Scattering Applications in an Apache Airavata Science 
Gateway. In Practice and Experience in Advanced Research Computing (PEARC '20). Association for 
Computing Machinery, New York, NY, USA, 270‚Äì277. DOI:https://doi.org/10.1145/3311790.3397342 

• Sudhakar Pamidighantam, Jun Wang, Marcus Christie, Eroma Abeysinghe, Kevin Ellett, Ryan Kammer, Sean 
Yaw, Richard Middleton, and Brendan Hoover. 2020. A Science Gateway for Simulating the Economics of 
Carbon Sequestration Technologies: SimCCS2.0. In Practice and Experience in Advanced Research 
Computing (PEARC '20). Association for Computing Machinery, New York, NY, USA, 262‚Äì269. 
DOI:https://doi.org/10.1145/3311790.3396654 

• Jennifer R. Dierauer, Chen Zhu, Lei Gong, Alan Walsh, Sudhakar Pamidighantam, Jun Wang, Marcus 
Christie, and Eroma Abeysinghe. 2020. FutureWater Indiana: A science gateway for spatio-temporal 
modeling of water in Wabash basin with a focus on climate change. In Practice and Experience in Advanced 
Research Computing (PEARC '20). Association for Computing Machinery, New York, NY, USA, 252‚Äì261. 
DOI:https://doi.org/10.1145/3311790.3396651 

• Crystal Symmetry, Strain, and Facet-Dependent Nature of Topological Surface States in Mercury Selenide 
Daniel Dumett Torres, Sudhakar Pamidighantam, and Prashant K. Jain 
The Journal of Physical Chemistry C 2020 124 (19), 10344-10352 
DOI: 10.1021/acs.jpcc.0c01663 

• Dierauer, J.R.; Zhu, C. Drought in the Twenty-First Century in a Water-Rich Region: Modeling Study of the 
Wabash River Watershed, USA. Water 2020, 12, 181. 

• https://www.biorxiv.org/content/10.1101/2020.06.18.159699v1 
• https://www.biorxiv.org/content/10.1101/483131v4 
• https://www.biorxiv.org/content/10.1101/519108v1 
• Ferreira GC, Oberstaller J, Fonseca R et al. Iron Hack - A symposium/hackathon focused on porphyrias, 

Friedreich. ataxia, and other rare iron-related diseases [version 1; peer review: 2 approved]. 
F1000Research 2019, 8:1135 (https://doi.org/10.12688/f1000research.19140.1) 
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• Coate et al. (2020). Robust Cytonuclear Coordination of Transcription in Nascent Arabidopsis thaliana 
Autopolyploids. Genes 11: 134 

• Song et al. (2020). Gene Balance Predicts Transcriptional Responses Immediately Following Ploidy Change 
in Arabidopsis thaliana.Plant Cell 32: 1434-1448 

• We evaluated use of Jetstream for our research, but used our published research calculations to 
Stampede2 and did not use Jetstream for that work. 

• N/a 
• NA 
• Self-Scaling Clusters and Reproducible Containers to Enable Scientific Computing. Peter Z. Vaillancourt, J. 

Eric Coulter, Richard Knepper, Brandon Barker, IEEE-HPEC 2020 https://arxiv.org/abs/2006.14784. 
https://doi.org/10.1145/3311790.3400853 

• Transcriptional response to stress in a montane leaf beetle, Joanna Elmore, SICB Talk, January 2020. Thesis 
Dissertation is in progress 

• 10.18129/B9.bioc.TSRchitect  
• 10.1007/978-1-4939-8775-7_9 
• Fornace, Mark E., Nicholas J. Porubsky, and Niles A. Pierce. "A Unified Dynamic Programming Framework 

for the Analysis of Interacting Nucleic Acid Strands: Enhanced Models, Scalability, and Speed." ACS 
Synthetic Biology (2020). 

• Burnett,K., A.S. Elshall, C.A. Wada, A. Arik, A. El-Kadi, C. Voss, J. Delevaux, and L.L. Bremer (2020), 
Incorporating historical spring discharge protection into sustainable groundwater management: A case 
study from Pearl Harbor Aquifer, Hawai‚Äòi, Frontiers in Water, 2:14. doi.org/10.3389/frwa.2020.00014 

• Lima, Lavas F. and Weissman, Maya and Reed, Micheal and Papudeshi, Bhavya and Alker, Amanda T. and 
Morris, Megan M. and Edwards, Robert A. and de Putron, Samantha J. and Vaidya, Naveen K. and Dinsdale, 
Elizabeth A. and Medina, Monica and McFall-Ngai, Margaret J.. (2020). Modeling of the Coral Microbiome: 
the Influence of Temperature and Microbial Network. mBio . 11 (2) . Status = Deposited in NSF-PAR 
doi:10.1128/mBio.02691-19 

• Doane, Michael P. and Morris, Megan M. and Papudeshi, Bhavya and Allen, Lauren and Pande, Dnyanada 
and Haggerty, John M. and Johri, Shaili and Turnlund, Abigail C. and Peterson, Meredith and Kacev, Dovi 
and Nosal, Andy and Ramirez, Deni and Hovel, Kevin and Ledbetter, Julia and Alker, Amanda and Avalos, 
Jackeline and Baker, Kristi and Bhide, Shruti and Billings, Emma and Byrum, Steven and Clemens, Molly and 
Demery, Amelia 

• Juliette and Lima, Lais Farias and Gomez, Oscar and Gutierrez, Omar and Hinton, Selena and Kieu, Donald 
and Kim, Angie and Loaiza, Rebeca and Martinez, Alexander and McGhee, Jordan and Nguyen, Kristine and 
Parlan, Sabrina and Pham, Amanda and Price-Waldman, Rosalyn and Edwards, Robert A. and Dinsdale, 
Elizabeth A.. (2020). The skin microbiome of elasmobranchs follows phylosymbiosis, but in teleost fishes, 
the microbiomes converge. Microbiome . 8 (1) . Status = Deposited in NSF-PAR 11doi:10.1186/s40168-020-
00840-x 

• S. Sanders, E. Foran, E. Guido, J. Anderson, T. Slayton, T.G. Doak. (2019). 
Automatically Survey Frogs Using Raspberry Pis, Jetstream Cloud, and Machine Learning. Organization of 
Biological Field Stations Annual Meeting 2020. Maasmechelen, Belgium. 
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• Papudeshi, B., Chafin, T., Sanders, S., Ganote, C., Reshetnikov, A., Sokolov, S., 
Doak, T., Pummil, J.F., Douglas, M.R., Douglas, M (2019). Genome and 
transcriptome analysis of fish tapeworm Nippotaenia percotti through scientific collaboration between 
research labs and national cyberinfrastructure. American Fisheries Society and The Wildlife Society 2019 
Join Annual Conference. Reno, NV. Status = ACCEPTED; Acknowledgement of Federal Support = Yes 

• Papudeshi B, Leffler H, Ganapaneni S, Sanders SA, Ganote C, and Doak TG. 
(2020). Mining Microbial Genomes from Datasets on the Sequence Read Archive. Plant and Animal 
Genome 2020. San Diego, California. Status = ACCEPTED;Acknowledgement of Federal Support = Yes 

• H. Leffler, S. Ganapaneni, B. Papudeshi,C. Ganote, S.A. Sanders, T.G. Doak. 
(2019). Mining Microbial Genomes from Datasets on the Sequence Read Archive. Organization of Biological 
Field Stations Annual Meeting 2020. Maasmechelen, Belgium. Status = ACCEPTED; Acknowledgement of 
Federal Support = Yes 

• Doak TG, Sanders SA, Ganote C, Papudeshi B, Fischer J, Hancock DY (2020). 
National Center for Genome Analysis Support (NCGAS): Genomics and other 
Science in the NSF-Funded Jetstream Cloud. Plant and Animal Genome 2020. San Diego, California. Status = 
ACCEPTED; Acknowledgement of Federal Support =Yes 

• Sanders, Sheri (2019). Teaching Machine Learning to Domain Scientists: Supporting Newcomers to AI on 
HPC Systems. SuperComputing 19. Denver, Colorado. Status = ACCEPTED; Acknowledgement of Federal 
Support = Yes 

• Sanders, S., C. Ganote, B. Papudeshi, C. Stewart. T. Doak‚Äã . (2019) "Summary Report on Scaling the 
Introduction to R for Biologists Workshop by National Center for Genome Analysis Support (NCGAS) to a 
Massive Open Online Course (MOOC)", Indiana University, Bloomington, IN. PTI Technical Report. Retrieved 
from http://hdl.handle.net/2022/24888 

• Sanders, S., C. Ganote, B. Papudeshi, C. Stewart. T. Doak‚Äã . (2019) ‚ÄúSummary of the National Center for 
Genome Analysis Support (NCGAS) 2018-2019 de Novo Transcriptome Workflow and Workshops‚Äù, 
Indiana University, Bloomington, IN. PTI Technical Report. Retrieved from 
http://hdl.handle.net/2022/24887 

• IU PTI (2020). Jetstream REU student Tenecious Underwood awarded prize at ERN conference. PR article 
about REU student's winning a research poster competition on work done with NCGAS. 
https://itnews.iu.edu/articles/2020/Jetstream%20REU%20student%20Tenecious%20Underwood%20award
ed%20prize%20at%20ERN%20conference.php. Status =PUBLISHED; Acknowledgement of Federal Support 
= No 

• IU PTI (2020). Outstanding opportunities for undergrads interested in cyberinfrastructure. PR article about 
Jetstream REUs, which NCGAS mentored 
https://itnews.iu.edu/articles/2020/Outstanding%20opportunities%20for%20undergrads 
%20interested%20in%20cyberinfrastructure.php. Status = PUBLISHED; 
Acknowledgement of Federal Support = No 

• Emily Lescak (2020). Scaling up online R courses. PR article based on an interview of NCGAS staff about our 
R course scaling up in response to COVID-19 campus closures. 
https://eventfund.codeforscience.org/scaling-up-online-r-courses/. Status = PUBLISHED; 
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• IU PTI (2020). Taking the data science skills to the people. PR article about NCGAS successfully scaling our R 
course to 400+ students in response to COVID campus closures. 
https://itnews.iu.edu/articles/2020/Taking-data-science-skills-to-the-people-.php. Status= PUBLISHED 

• Sanders, S. Introduction to R for Biologists. E-book, National Center for Genome Analysis Support, Second 
Edition, 2020. Retrieved from 
https://ncgas.org/training/r_textbook_full.pdf 

• Temporal and state abstractions for efficient learning, transfer and composition in humans. Liyu Xia, Anne 
G. E. Collins. bioRxiv 2020.02.20.958587; doi: https://doi.org/10.1101/2020.02.20.958587 

• Canchi, S., Swinton, M.K., Rissman, R.A. et al. Transcriptomic analysis of brain tissues identifies a role for 
CCAAT enhancer binding protein Œ≤ in HIV-associated neurocognitive disorder. J Neuroinflammation 17, 
112 (2020). https://doi.org/10.1186/s12974-020-01781-w 

• Three other articles in consideration for publication. 
• Autamas https://github.com/alecbcs/autamus. Autamus is an Autonomous Containerized Build System 

created for maintaining large collections of up-to-date applications. 
• Computational approaches identify novel transcription factor combinations that promote corticospinal 

axon growth after injury. https://www.biorxiv.org/content/10.1101/2020.06.12.146159v1 
• https://dl.acm.org/doi/10.1145/3332186.3333055 
• Many Data Products: https://brainlife.io/pubs 
• Many software products: https://brainlife.io/apps 
• Hyman, O.J., Doyle, E.A., Harsh, J., Mott, J., Pesce, A., Rasoul, B., Seifert, K., and Enke, R.A. 2019. CURE-all: 

Large Scale Implementation of Authentic DNA Barcoding Research into First-Year Biology Curriculum. 
CourseSource. https://doi.org/10.24918/cs.2019.10 

• Rita Arora, Rion Dooley, Julia Looney, Margo Poindexter, Joe Stubbs. "Design and Architecture of a Gateway 
for Supporting Both Batch and Interactive Computing Modes on Supercomputers," Gateways 2018 
Conference, 2018. doi:https://doi.org/10.6084/m9.figshare.7049291.v1 

• Steven R Brandt, Rion Dooley, Qin Chen, Ling Zhu and Reza Salatin. "A Sustainable Platform for Coastal 
Resiliency Research," Gateways 2018 Conference, 2018. doi:10.6084/m9.figshare.7056161.v3 

• Shuai Yuan, Steven R. Brandt, Qin Chen, Ling Zhu, Reza Salatin, Rion Dooley. "A sustainable collaboratory 
for coastal resilience research," Future Generation Computer Systems, v.111, 2020, p. 768. doi:792 

• Leonardo Cotta, Carlos H. C. Teixeira, Ananthram Swami, Bruno Ribeiro, Unsupervised Joint k-node Graph 
Representations with Compositional Energy-Based Models, NeurIPS 2020 

• Toward enabling reproducibility for data-intensive research using the Whole Tale platform K Chard, N 
Gaffney, M Hategan, K Kowalik, B Ludaescher, T McPhillips, arXiv preprint arXiv:2005.06087 

• The Rockerverse: Packages and Applications for Containerization with RD Nast, D Eddelbuettel, D Bennett, 
R Cannoodt, D Clark, G Daroczi, ...arXiv preprint arXiv:2001.10641 

• CHEESE: Cyber Human Ecosystem of Engaged Security Education. B Yang, R Kalyanam, C Willis, M Lambert, 
C Kirkpatrick. Proceedings of the 20th Annual SIG Conference on Information Technology 

• AGU poster: https://www.essoar.org/doi/abs/10.1002/essoar.10501341.1 
• Website: https://dendra.science/ 
• @article{Gladstein2019, 

 author = {Gladstein, Ariella L and Hammer, Michael F}, 
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 doi = {10.1093/molbev/msz047}, 
 eprint = {http://oup.prod.sis.lan/mbe/advance-article-
pdf/doi/10.1093/molbev/msz047/28015277/msz047.pdf}, 
 journal = {Molecular Biology and Evolution}, 
 title = {Substructured population growth in the Ashkenazi Jews inferred with Approximate Bayesian 
Computation}, 
 url = {https://dx.doi.org/10.1093/molbev/msz047}, 
 year = {2019} 
} 

• @phdthesis{phdGladstein2018, 
 author = {Gladstein, Ariella L.}, 
 school = {University of Arizona}, 
 title = {Inference of recent demographic history of population isolates using genome-wide high density SNP 
arrays and whole genome sequences}, 
 year = {2018} 
} 

• @article{Gladstein2018, 
 author = {Gladstein, Ariella L. and Quinto-Cort√©s, Consuelo D. and Pistorius, Julian L. and Christy, David 
and Gantner, Logan and Joyce, Blake L.}, 
 doi = {10.1016/J.SOFTX.2018.09.003}, 
 issn = {2352-7110}, 
 journal = {SoftwareX}, 
 pages = {335--340}, 
 publisher = {Elsevier}, 
 title = {SimPrily: A Python framework to simplify high-throughput genomic simulations}, 
 url = {https://www.sciencedirect.com/science/article/pii/S2352711018301213}, 
 volume = {7}, 
 year = {2018} 
} 

• @inproceedings{skluzacek2019serverless, 
  title={Serverless Workflows for Indexing Large Scientific Data}, 
  author={Skluzacek, Tyler J and Chard, Ryan and Wong, Ryan and Li, Zhuozhao and Babuji, Yadu N and 
Ward, Logan and Blaiszik, Ben and Chard, Kyle and Foster, Ian}, 
  booktitle={Proceedings of the 5th International Workshop on Serverless Computing}, 
  pages={43--48}, 
  year={2019} 
} 

• @inproceedings{skluzacek2019dredging, 
  title={Dredging a data lake: decentralized metadata extraction}, 
  author={Skluzacek, Tyler J}, 
  booktitle={Proceedings of the 20th International Middleware Conference Doctoral Symposium}, 
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  pages={51--53}, 
  year={2019} 
} 

• Das, Arun, and Paul Rad. "Opportunities and Challenges in Explainable Artificial Intelligence (XAI): A Survey." 
arXiv preprint arXiv:2006.11371 (2020). 

• Silva, Samuel Henrique, and Peyman Najafirad. "Opportunities and Challenges in Deep Learning Adversarial 
Robustness: A Survey." arXiv preprint arXiv:2007.00753 (2020). 

• Chacon, Henry, Emre Kesici, and Peyman Najafirad. "Improving Financial Time Series Prediction Accuracy 
using Ensemble Empirical Mode Decomposition and Recurrent Neural Networks." IEEE Access (2020). 

• Bendre, Nihar, Hugo Terashima Mar√≠n, and Peyman Najafirad. "Learning from Few Samples: A Survey." 
arXiv preprint arXiv:2007.15484 (2020). 

• Silva, Samuel Henrique, Adel Alaeddini, and Peyman Najafirad. "Temporal Graph Traversals Using 
Reinforcement Learning With Proximal Policy Optimization." IEEE Access 8 (2020): 63910-63922. 

• Bendre, N., Ebadi, N., Prevost, J. J., & Najafirad, P. (2020). Human Action Performance Using Deep Neuro-
Fuzzy Recurrent Attention Model. IEEE Access, 8, 57749-57761. 

• A couple genome papers are forthcoming, but knowing about JetStream heavily influenced the discussion 
in this paper. https://pubs.acs.org/doi/10.1021/acs.jproteome.0c00448  doi: 
10.1021/acs.jproteome.0c00448 

• New Techniques and Programming Tools for Efficient MPC with Real-World Applications. Ph.D thesis, Ruiyu 
Zhu, Computer Science Department. 

• Pryor S.C., Shepherd T.J., Barthelmie R.J., Hahmann A., Volker P. (2019): Wind farm wakes simulated using 
WRF. Journal of Physics: Conference Series, 1256 012025, https://doi.org/10.1088/1742-
6596/1256/1/012025  

• Pryor, S.C., Barthelmie, R.J., and Shepherd T.J. (2020): 20% of US electricity from wind will have limited 
impacts on system efficiency and regional climate. Scientific Reports, 10, 541, 
https://doi.org/10.1038/s41598-019-57371-1 

• Pryor, S.C., Shepherd T.J., Volker, P., Hahmann, A.N., and Barthelmie, R.J. (2020): ‚ÄòWind theft‚Äô from 
onshore wind turbine arrays: Sensitivity to wind farm parameterization and resolution. Journal of Applied 
Meteorology and Climatology, 59, 153‚Äì174, https://doi.org/10.1175/JAMC-D-19-0235.1 

• Shepherd T.J., Barthelmie, R.J., and Pryor, S.C. (2020): Sensitivity of wind turbine array downstream effects 
to the parameterization used in WRF. Journal of Applied Meteorology and Climatology.  
https://doi.org/10.1175/JAMC-D-19-0135.1 

• Letson, F., Shepherd T.J., Barthelmie, R.J., and Pryor, S.C. (2020): Modelling Hail and Convective storms with 
WRF for Wind Energy Applications. Journal of Physics: Conference Series, 1452 012051, 
https://doi.org/10.1088/1742-6596/1452/1/012051 

• Pryor, S.C., Shepherd, T.J., Bukovsky, M., and Barthelmie, R.J. (2020): Assessing the stability of wind 
resource and operating conditions. Journal of Physics: Conference Series, 1452 012084, 
https://doi.org/10.1088/1742-6596/1452/1/012084 

• Barthelmie, R.J., Shepherd, T.J., and Pryor, S.C. (2020): Increasing turbine dimensions: impact on shear and 
power. Journal of Physics: Conference Series, 1618 062024, https://doi.org/10.1088/1742-
6596/1618/6/062024 
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• Pryor, S.C., Shepherd T.J., Volker, P., Hahmann, A.N., and Barthelmie, R.J. (2020): Diagnosing systematic 
differences in predicted wind turbine array-array interactions. Journal of Physics: Conference Series, 1618 
062023, https://doi.org/10.1088/1742-6596/1618/6/062023 

• Aird, J.A., Barthelmie, R.J., Shepherd, T.J., and Pryor, S.C. (2020): WRF-Simulated Springtime Low-Level Jets 
over Iowa: Implications for Wind Energy. Journal of Physics: Conference Series, 1618 062020, 
https://doi.org/10.1088/1742-6596/1618/6/062020 

• Barthelmie, R.J., Shepherd, T.J., Aird, J.A., and Pryor, S.C. (2020): Power and Wind Shear Implications of 
Large Wind Turbine Scenarios in the US Central Plains. Energies, 13, 4269. 

• Letson, F., Shepherd T.J., Barthelmie, R.J., and Pryor, S.C. (2020): WRF Modelling of Deep Convection and 
Hail for Wind Power Applications. Journal of Applied Meteorology and Climatology. 
https://doi.org/10.1175/JAMC-D-20-0033.1 

• Luca Gilardi and Collin F. Baker. Learning to Align across Languages: Toward Multilingual FrameNet. 
Proceedings of the International FrameNet Workshop 2018-- Multilingual Framenets and Constructicons. 
Edited by Tiago Timponi Torrent, Lars Borin and Collin F. Baker.  ISBN: 979-10-95546-04-7. Presented in 
conjuction with the LREC 2018 conference in Miyazaki, Japan.  May 12, 2018. URL: http://lrec-
conf.org/workshops/lrec2018/W5/W5_2018-Proceedings.zip. 

• https://doi.org/10.1152/jn.00357.2019 


