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2. Document Scope and Findings 

This document summarizes the results of the Jetstream Annual User Assessment conducted among 532 
users from August 23 through September 24, 2021. This was the sixth 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. Because this is the final survey of Jetstream users, findings are presented without 
recommendations. 
 
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, Manager, Cyberinfrastructure 
Assessment and Evaluation, Indiana University Pervasive Technology Institute at jwernert@iu.edu.  
 
2.1 Findings	

This report provides a basic analysis of the 2021 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 include:  

• Overall, 89.3 percent of all respondents report being “satisfied” or “extremely satisfied” with 
Jetstream’s performance, down from 92% in 2020. Applying a standard Likert scale to the 
responses offered, with “1” being “extremely dissatisfied” and “5” being “extremely satisfied,” the 
mean satisfaction is 4.22 on a 5.0 scale. 

• Evaluated service areas, apart from “Quality of in-person workshops and training,” scored above 
4.0 (on a 5.0 scale) in terms of user satisfaction.  

• Users report the highest levels of satisfaction with quality of response to questions, via both 
help@xsede.org (4.45/5.0) or direct mail to Jetstream staff (4.53/5.0), and with speed of response 
to questions via help@xsede.org (4.48/5.0) 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 (4.26/5.0). 
Quality of in-person workshops and trainings was the lowest-rated category (3.92/5.0). 

• Among dissatisfied users, the most prevalent comments involve problems with documentation and 
difficulty setting up VMs. 



 
Jetstream Annual User Assessment 2021 – Summary Report 

  
	

5	

• Nearly ninety percent of respondents, up from 84 percent in 2020, indicate that Jetstream is “very 
important” or “essential” to their research activities, with a mean importance rating of 4.23 (on a 
5.0 scale).  

• Eighty-three percent of respondents, up from 78 percent in 2020, indicate the resource is “very 
important” or “essential” to their education activities, with a mean importance rating of 4.17 (on a 
5.0 scale). 

• The ability to access computational resources on-demand was cited as most useful by 22 percent 
of respondents, followed closely by the ability to create custom VMs at 19 percent and the 
Atmosphere user interface, also at 19 percent. 

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

• Users from minority-serving institutions and/or EPSCoR states comprise nine percent of the 
Jetstream user population, up from seven percent in 2020. 

• 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 computer and information science 
field. 
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3. Survey Methodology and Results 

3.1 Methodology  

The Jetstream Annual User Assessment was conducted from August 23 through September 24, 2021 and 
was available to all Jetstream users who had accessed Jetstream resources in the preceding twelve months, 
excepting student users and those with only 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 those who had started the survey but had not 
yet completed it.  
 
The total number of users in the population was 532 (excluding those whose invitation was returned as 
undeliverable due to outdated contact information), with 139 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 26%. 
 
The data collection instrument was submitted (under protocol #12424) 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). Nearly 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 (4.45/5.0) or direct 
mail to Jetstream staff (4.53/5.0), and with speed of response to questions via help@xsede.org (4.48/5.0) 
and direct mail to Jetstream staff (4.51/5.0). Users also reported a high mean satisfaction with the ability 
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of VM images to solve their problems (4.26/5.0). Quality of in-person workshops and trainings was the 
lowest-rated category for 2021 (3.92/5.0). 
 
Table	1.	Satisfaction	with	Jetstream	services	
	

 
	
Overall, 89.3% of all respondents report that they are either “satisfied” or “extremely satisfied” with 
Jetstream’s performance, down slightly from 92.4% in 2020, but still 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 4.22. 
 
Respondents who indicated they were either “extremely dissatisfied” or “dissatisfied” were asked to 
indicate the reasons behind their responses. They cited issues related to difficulties setting up VMs and 
outdated documentation. All open text responses are included in Appendices 2–5. 
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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 generally receiving among 
the lowest satisfaction ratings. 
	
Table	2.	Mean	satisfaction	year-to-year	trend	(2016-2021)	
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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). Just under 90 percent of respondents, up from 84 percent in 2020, indicate 
that Jetstream is “very important” or “essential” to their research activities, with a mean importance rating 
of 4.23 (on a 5.0 scale). Eighty-three percent of respondents, up from 78 percent in 2020, 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 the resource is currently used more frequently for research activities, the 
“importance” rate continues to rise for those who 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 steadily (Table 4). In 2016, just under 28 percent of users indicated Jetstream was essential to 
their research activities; in 2021, 49 percent indicate the Jetstream system is essential to their research 
activities. 

The trajectory of Jetstream’s importance to users’ educational activities appears less straightforward. 
In 2016, over 35 percent indicated Jetstream was essential to their educational activities. In 2017 and 
2018, this number waned, with just 19.6 and 27.2 percent, respectively, reporting Jetstream as essential. 
In 2019, 48 percent of users report Jetstream is essential to their educational activities; this dips to 31 
percent in 2020. It rebounds to 37 percent in 2021. However, the percentage of users reporting Jetstream 
is “very important” or “essential” has increased steadily since 2017, surpassing the initial 2016 highpoint 
in 2019, and reaching its zenith in 2021. 
 
Table	4.	Importance	of	Jetstream	to	users’	research	and	educational	activities	(2016-2021)	
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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 useful to their research programs (Table 5). The 
ability to access computational resources on-demand was cited as most useful by 22 percent of 
respondents, followed closely by the ability to create custom VMs at 19 percent and the Atmosphere user 
interface, also at 19 percent. The availability of featured images beyond standard operating systems was 
cited as most useful by only 7 percent of respondents.  
	
Table	5.	Unique	features	of	Jetstream	most	useful	to	users’	research	programs	
	

	
	
Text additions to the “Other” selection: 

• Ability to spin up many identical images for training/teaching 
• Galaxy 
• Availability of Windows VM 
• Ability to support development and testing of Exosphere 
• Ability to create littlest JupyterHub instance for students 
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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, 2021 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	
 

 
 

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 - 2021 

 

Start of Block: Block 1 - Informed Consent 

Q1  Jetstream Annual User Assessment – Informed Consent  Indiana University Institutional Review Board 
Protocol #12424/exempt   
You are invited to participate in the Jetstream Annual User Survey 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. 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 five (5) 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 contact information for follow up. 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 



 
Jetstream Annual User Assessment 2021 – Summary Report 

  
	

13	

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 approved by the Indiana University Institutional 
Review Board on August 18, 2021. Please reference protocol #12424/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 



 
Jetstream Annual User Assessment 2021 – Summary Report 

  
	

14	

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  
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End of Block: Non Usage Question 
 

Start of Block: Jetstream Usage 

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  

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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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 
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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 
 

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 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) ________________________________________________ 
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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)  

▢ 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)  
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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 
 

 
 

 
 
4.2 Appendix 2 — Open text responses for: Please tell us more about your 

dissatisfaction with Jetstream services and/or resources. 

• Setting up a Windows VM is relatively difficult, and it's slow when it's running. The documentation is 
totally lacking, although the support staff was fantastically helpful. 

• The major thing that could be done is to give information about what the resources actually do.  There is 
not enough documentation about the programs available for bioinformatics, for example, and I'm sure that 
is also the case for other disciplines.  Examples might help as would references to the programs. The 
number of ways that there are to access methods is both a positive and negative feature.  In addition to 
giving choices it makes the instructions harder to follow. 

• The API is very slow to work and I struggled to find resources to adequately guide me (someone with low 
experience) through it. The staff are vital for helping guide through this. 

• The lack of availability was a waste of my time.  I was better off setting up my own labs on my own 
hardware.  I hope none of my "Combined Mandatory Fee" gets wasted on this service. 

• Having a larger selection of VMs - even basic installations of operating systems would be very helpful. For 
example, there is no base/minimal image of Ubuntu available. 

• Not enough documentation. Difficult to navigate. Very Slow responses on UI pages 
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• Horizon web UI is often very sluggish (Images list page could take up to a minute to open). I wish there is a 
bit more vibrant community environment where I can share/exchange information with other users. I also 
wish I could browse other users' support issues/tickets so I can see issues that other users are having and 
contact them directly to ask follow-up questions for relevant issues (something similar to github issues 
environment). I wish the Jetstream's quota (SU) can be displayed more like Azure cost analysis page - show 
exactly which services are costing how much SUs and the projection of the SU usage over time.  

• Documentation old in some places, some aspects are missing (e.g., API access and permissions vs portal 
not documented well). 

• As an allocation manager, not being able to have a "total view" of atmosphere users under our allocation 
can be frustrating. I don't have a computer science background.  So setting up 3rd party software on a VM 
was tough and time consuming.  I think someone who knew what to do could have helped me through it in 
about an hour vs the 10-15 hours I spent trying to install and setup an image via trial/error. 

• The 100gb limit imposed upon storage for any given instance is critically debilitating 
• The system is down too much of the time.  Poor response time.  There seems to be a general lack of 

concern when the system goes down. 
• I used Atmosphere VM images for teaching last year during Fall 2020.  Was great when it worked, but 

about 25% of the time students were unable to get their VMs to launch. 
• The OpenStack API endpoints frequently fail and/or time out. VM instances and volume snapshots get 

stuck in a broken state, failing to clear out for weeks and months at a time. Cinder storage becomes 
unreachable without reporting such on arbitrary VMs. 

• Jetstream TACC seems to have gotten a lot slower recently, esp. network (& "disk") access. Data transfers 
were taking forever. Jetstream IU ran much better. Looking forward to Jetstream2! 

• The Jetstream system is too unreliable for production use. 

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? 

• More / better documentation of the API and how to use the advanced features (that provide a sort of open-
source version of AWS or other cloud computing services?) would be useful; I'm not sure if there are good 
in-person or online trainings, but if this doesn't exist already, perhaps some sort of online open office hours 
to ask questions / get assistance could be useful? (I've found that helpful when using Ohio Supercomputer 
Center resources in the past). 

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.) 

• In conclusion, Jetstream's capabilities have sped up our research computing and made our educational 
training courses easier to follow when combined with Jupyter notebook. 

• Jetstream gives us additional computing platforms to run our highly CPU-intensive research simulations. 
Our simulation model -- unfortunately -- runs only on Windows at the moment, so having Windows VM on 
Jetstream has been very helpful! 
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• Magnum has been really useful for my work and I hope Jetstream 2 can also give it a high priority 
• The overall experience is amazing and I am very happy. One thing I would like is if there was more 

documentation and support for Kubernetes. I know that's hard (and maybe infeasible) because you have to 
juggle Magnum versions and K8s is fast evolving, but it would be cool. 

• The TACC OpenStack API is completely useful to create several machines pretty quickly. 
• I've had a great experience with Jetstream! The interface is intuitive and easy to use. The only limitation I 

run into occasionally is the size of the volume I am allowed to attach to a VM. Thank you wonderful 
Jetstream folks! 

• I like JetStream for the intutive webshells and the availability of VMs. My only problem is figuring-out 
how to use larhe databases with the VMs. Databases like the NCBI-nr take upto a terabyte of space and the 
VMs are more robust on computation and do not accommodate large scale NGS data and DATABASES! 

• From an educational perspective, the ability to allow each student their own instance (sandbox) by which to 
learn various aspects of scientific computing such as shell scripting, installation of software by conda, 
container, or OS package manager. Also allows easy setup and configuration of workflow tools like 
Snakemake and/or Nextflow for projects, etc. 

• Without Jetstream my gateway wouldn't be possible.  It's like AWS for researchers.  Jeremy, Brian, and the 
whole Jetstream team are very responsive and helpful! 

• Having a well-documented Kubernetes interface for deploying Kubernetes workflows would be very 
beneficial. We use a custom deployed Kubernetes cluster, which would nice to avoid having to do. 

• The ability to give our students the ability to learn from their lap instead of in the lab during the work from 
home realities has been a great service. 

• GPU is needed 
• I have used Jetstream to setup JupyterHub instance for my class. It provided them a level playing field, not 

disadvantaging any student because of the type of computer they have. It allowed me to bypass the need to 
get all students install python in their system. The only issue I had with the JupyterHub instance created 
there was that students complained that when they were working online it will lose connectivity from time 
to time, sometimes even when they did not idle too much. 

• I consider Jetstream very useful in my research, which is simulation. The ability of built VMs is very 
important. 

• For my teaching, this resource has been a game changer... 
• In general, we have found using VMs very positive and simple for multiple researchers to work together on 

the same data / project. One issue that we have found is that the hard drive speed on the VMs is quite slow, 
especially compared to a SSD. This makes it difficult to run applications which need to quickly process 
large quantities of data. We have found very slow performance with MongoDB and PostgreSQL. I 
understand it's probably not simple to provide database solutions within Jetsream, but I thought this was 
worth mentioning. 

• The speed of the computers is a little bit slow although this is never a serious problem. 
• Jetstream remains an essential resource to serve our research community via the gateway we've developed. 

While I do wish it were more performant and had access to additional resources (e.g., flash storage), I am 
very satisfied with my experience. 

• Our students are able to use state-of-the-art cloud resources to conduct big data research.  Especially,  WGS 
analysis on CSARS-CoV-2 data. 

• Excellent system! 
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• It's very helpful to apply VMs for students on class. 
• The IP number for my services hosted on an Ubuntu VM seem to persist which is great. I'm running 

WebODM and a custom RStudio app. 
• N/A 
• Jetstream has been extremely reliable, and the support staff is always professional and responsive when any 

issues arise. It is the only IU/RT system that has no scheduled downtime which is critical for providing 
online 24x7 services.  Jetstream allows us to provide a platform (gateway) to other researchers that would 
be much more difficult using commercial cloud services due to the cost and the motivation (profitability) 
for those services.  

• Jetstream's instance of my public genome web database has been very stable, with 1 outage only in last 12 
months. The web database did restart at a 2020 December 05 outage, but exposed the major flaw: lack of a 
persistent public IP address.  I had to manually reset service IP configuration after this outage.    Web 
statistics as unique customer IP addresses for this public service on Jetstream, 2020.July to 2021.July are  
24,000 for eugenes.org (animal and plant genomics), 37,000 for wfleabase.org (Daphnia genomics),  and 
110,000 for www.bio.net (general biology information, now archived). 

• Great resource. I use it in my daily research tasks, and whenever there's an issue, the Jetstream staff is 
quick to help! They even granted us additional allocation when we needed it for a particular project! 

• Looking forward to Jetstream 2 
• Thanks to the flexibility and parallelism that Jstream offers I can easily run my Data Science algorithms. I 

would like to have a few more features for execution on a larger dataset.  
• My feedback is provided considering Indiana University Jetstream instances - which are very satisfactory 

in term of availability, speed and reliability. Overall very good cloud-like services! In comparison, my 
observations about Jetstream TACC instances are not so good - far less reliability (many connection issues, 
quite time consuming to deal with when moving data), unstable performances (up to 15 times slower from 
time to time) and much slower deployment.  

• Being able to work on something in the office and pick up seamlessly at home is an amazing tool.  
Jetstream lets me do that.  I wish that the web desktop could be larger (it only fills part of the browser) and 
that moving data in/out was easier. Maybe being able to access storage on TACC/Stampede would be really 
helpful 

• I have been using the Galaxy and the Rstudio programs on Jetstream for single cell RNA sequencing 
analysis, and it has been very useful for my research. I am looking forward to the upcoming software 
update that will replace the Globus FTP file upload and download, which will make it easier to upload large 
datasets 

• the use of JetStream Has greatly speed up our analysis process 
• I tried out Jetstream, but it ended up not working for my particular applications as I had trouble setting up a 

Galaxy instance that worked with an external volume. 
• I had a great experience with jet stream and it helped me with some of my academic projects . 
• The ability of Jetstream to deliver precisely the desired functionality for teaching and training is really the 

strong suite for this resource.  No other resource can be so tailored, to allow training participants to focus 
on the subject matter at hand.  I think it is a critical piece of the national cyberinfrastructure puzzle. 

• I have enjoyed using Jetstream and would maybe say that it would be nice if setting up the VMs could be 
faster.  

• This service has been great for developing long-running data aggregation workflows 



 
Jetstream Annual User Assessment 2021 – Summary Report 

  
	

32	

• I am extremely grateful to the jetstream and xsede team for providing and maintaining this resource for the 
research community. 

• It has been a great experience. The Openstack API and access to Kubernetes are probably the highlights, 
but it would be nice to have Kubernetes be better supported 

• Jeremy is amazing! Jetstream has worked well for our needs and appreciate his help and knowledge as we 
worked with the system. 

• Atmosphere is very useful especially for organizations that are unable to afford systems administration for 
linux machines. 

• The OpenStack API need to be load balanced for higher availability and load management. A high 
performance distributed file system would be helpful. Automated externally resolvable DNS entries for 
every vm instance would be helpful. Monitoring and log exporting as a service might make it easier to 
chase a higher availability goal. 

• It is valuable to have an academic cloud. As previously noted, very useful for science gateways, 
development & testing, training, student VMs 

• Make it more obvious when VMs are active, and automatically shelve VMs that have not had running 
processes for XX hours. I lost a lot of SUs because it wasn't visible to me that I had left a VM active for a 
month. 

• Thank you 
• Jetstream is a uniquely valuable resource for researchers and I fully support its mission! For me personally, 

it is a great platform for developing software intended for researchers to use. 
• The ability to share desktop access with a group would be appreciated.   
• Several of the gateways I support are hosted on Jetstream and a strategy to support these beyond an 

"allocation period" need to be available as gateways built in a particular allocation period may have to stay 
operational beyond that period. 

• I've only used it for creating VMs but the ability to do so on demand and with the appropriate privileges is 
great. 

• I would like better data and network capabilities. Specifically, attaching multiple elastic and persistent 
volumes of larger than actually available size to the same VM. Possibility to assign elastic public IPs to a 
project and choose to which VM to attach each IP. 

• Jetstream has been transformative. The flexible, on-demand nature of the computing resources remove the 
stress of scheduling and trying to predict (and over-estimate!) how much resources we will need. We have 
found the OpenStack services to be very reliable with negligible service disruptions.  

• I love Jetstream and much appreciate the support of XSEDE staff. I look forward to Jetstream 2.0, when 
Atmosphere can support features like VM clusters and auto-scaling. I am familiar with the 
Horizon/OpenStack API but haven't taken the time to get used to it, though I'm glad that tool is there, too. 

• Cloud computing and containers allow for increased productivity and efficiency in my scientific workflow. 
The on-demand nature of cloud systems means that I can access computing resources as needed (often at 
short notice) and complete significant and meaningful analysis in a short time frame. Fast turnaround is one 
of the main advantages over HPC platforms which are often bound by queue backlog from a large number 
of users. 

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, 
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publication, publication date, when and where presented, URL, and/or digital 
object identifier (DOI). 

• materialhub.org 
• http://www.gisandbox.org/ 
• https://link.springer.com/chapter/10.1007/978-3-030-71903-6_1 
• 1) Generalized Zero-Shot Learning using Multimodal Variational Auto-Encoder with Semantic Concepts 

2) Interpretable Self-supervised Multi-task Learning for COVID-19 Information Retrieval and Extraction 
3) Interpretable Self-Supervised Facial Micro-Expression Learning to Predict Cognitive State and 
Neurological Disorders 
4) Show Why the Answer is Correct! Towards Explainable AI using Compositional Temporal Attention 
5) Adaptive Clustering of Robust Semantic Representations for Adversarial Image Purification 

• T.B.D 
• https://zonca.dev/2021/03/sgci-tech-blog-kubernetes-jupyterhub-jetstream.html 

https://zonca.dev/2021/01/kubernetes-jetstream-kubespray.html 
https://zonca.dev/2020/09/gateways-2020-paper.html 

• No publications yet, but I'm hoping to get some with the work I've done. Hopefully next year's survey. 
• (still in the works) 
• http://decarbonizationstudio.com/ 
• Christie et al.”An Extensible Django-Based Web Portal for Apache Airavata.‚Äù. The dev environment of 

SciGaP: https://scigap.org 
• 1. Perri, M. J.; Weber, S. H., Web-Based Job Submission Interface for the Gamess Computational 

Chemistry Program. J. Chem. Educ. 2014, 91 (12), 2206-2208. 
2. Berghout, L.; Whitnell, R.; Reeves, M.; Singleton, S.; Perri, M. J. In Guided Inquiry Computational 
Thermochemistry, Biennial Conference on Chemical Education, University of Northern Colorado, Greeley, 
CO, University of Northern Colorado, Greeley, CO, 2016. 
3. Jung, J.; Zirpoli, S.; Slick, G., Implementation of Computational Aids in Diels-Alder Reactions: 
Regioselectivity and Stereochemistry of Adduct Formation. journal of Computational Science Education 
2016, 8 (1), 2-6. 
4. Perri, M. J.; Reeves, M. R.; Whitnell, R., Chem Compute:  Web Based Computational Job Submission 
for the Undergraduate Laboratory. In Biennial Conference on Chemical Education, Greeley, CO, 2016. 
5. Whitnell, R.; Reeves, M. In Pogil Computational Chemistry Experiments: Revisions and Extensions 
Based on Lessons Learned from Implementation., Biennial Conference on Chemical Education, University 
of Northern Colorado, Greeley, CO, University of Northern Colorado, Greeley, CO, 2016. 
6. Knepper, R.; Coulter, E.; Pierce, M.; Marru, S.; Pamidighantam, S. In 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: 2017; pp 753-757. 
7. Perri, M. J., Making Computational Chemistry Accessible to Undergraduates. In Sonoma State 
University Investiture Mini Conference, Rohnert Park, CA, 2017. 
8. Perri, M. J.; Reeves, M.; Whitnell, R. In Chem Compute Science Gateway: Web-Based Computational 
Job Submission for the Undergraduate Laboratory, American Chemical Society National Meeting, 
Washington, DC, August, 2017; Washington, DC, 2017. 
9. Reeves, M.; Berghout, L.; Perri, M. J.; Singleton, S.; Whitnell, R. In 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, Washington, DC, 2017. 
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10. Thiemann, N. Using Computational Tools to Design a Moleculary Imprinted Polymer with Selectivity 
and High Affinity for Acetylcholine. Trinity College, Hartford, Connecticut, 2017. 
11. Aziz, M.; Nadeem, S.; Anwar, M., Theoretical Structural Analysis of 3-Chloro-4-Fluoro-Aniline. 
Journal of Physical & Theoretical Chemistry 2018, 15 (1), 79-85. 
12. Perri, M. J. In Chem Compute Educational Gateway, SGCI - MolSSI American Chemical Society 
Workshop on Science Gateways, New Orleans, LA, March, 2018; New Orleans, LA, 2018. 
13. Firme, C. L., Introductory Organic Chemistry and Hydrocarbons: A Physical Chemistry Approach. 
CRC Press: 2019. 
14. Grushow, A.; Reeves, M. S., Using Computational Methods to Teach Chemical Principles: Overview. 
In Using Computational Methods to Teach Chemical Principles, ACS Publications: 2019; pp 1-10. 
15. Perri, M. J.; Akinmurele, M.; Haynie, M., Chem Compute Science Gateway:  An Online Computational 
Chemistry Tool. In Using Computational Methods to Teach Chemical Principles, Grushow, A.; Reeves, 
M., Eds. ACS Press: 2019. 
16. Perri, M. J.; Akinmurele, M.; Whitnell, R.; Reeves, M. In Chem Compute Science Gateway for 
Undergraduates, American Chemical Society National Meeting, Orlando, FL, Orlando, FL, 2019. 
17. Reeves, M.; Berghout, L.; Perri, M. J.; Singleton, S.; Whitnell, R., How Can You Measure a Reaction 
Enthalpy without Going into the Lab?  Using Computational Chemistry Data to Draw a Conclusion. In 
Using Computational Methods to Teach Chemical Principles, Grushow, A.; Reeves, M., Eds. ACS Press: 
2019. 
18. Reeves, M. S.; Berghout, H. L.; Perri, M. J.; Singleton, S. M.; Whitnell, R. M., How Can You Measure 
a Reaction Enthalpy without Going into the Lab? In Using Computational Methods to Teach Chemical 
Principles, American Chemical Society: 2019; Vol. 1312, pp 51-63. 
19. Whitnell, R. M.; Reeves, M. S., Process Oriented Guided Inquiry Learning Computational Chemistry 
Experiments: Revisions and Extensions Based on Lessons Learned from Implementation. In Using 
Computational Methods to Teach Chemical Principles, ACS Publications: 2019; pp 65-77. 
20. Wiens, J. P.; Alexander, W. A., Sodium Atom Beam Collisions with the Liquid Glycerol Surface: Mass 
Effects of Deuteration. Chem. Phys. Lett. 2019. 
21. Agnew-Francis, K. A.; Williams, C. M., Squaramides as Bioisosteres in Contemporary Drug Design. 
Chem. Rev. 2020. 
22. Higgins, C. J.; Duranceau, S. J., Removal of Enantiomeric Ibuprofen in a Nanofiltration Membrane 
Process. Membranes 2020, 10 (12), 383. 
23. Lu, J.; Zhang, Z.; Yan, D.; Zhang, Z.; Guan, J.; Qiao, J., Synthesis of 4-Chloro-1, 3-Diazobenzene 
Bent-Cores Liquid Crystal and Characterizations of Its Mesogenic Behaviors and Photosensitivity. 2020. 
24. Mondejar, M. E.; Haglind, F., The Potential of Halogenated Olefins as Working Fluids for Organic 
Rankine Cycle Technology. J. Mol. Liq. 2020, 112971. 
25. Perri, M. J., Online Data Generation in Quantitative Analysis: Excel Spreadsheets and an Online Hplc 
Simulator Using a Jupyter Notebook on the Chem Compute Web Site. J. Chem. Educ. 2020, 97 (9), 2950-
2954. 
26. Saputra, L.; Syafira, N.; Citra, T. E.; Sophia, H., Pemodelan Struktur Kompleks Tembaga (Ii)-
Fenantrolin Menggunakan Software Gamess. Dalton: Jurnal Pendidikan Kimia dan Ilmu Kimia 2020, 3 (2). 
27. Semakin, A. N.; Nelyubina, Y. V.; Ioffe, S. L.; Sukhorukov, A. Y., 2,4,9-Triazaadamantanes with 
‚”Clickable‚”Groups: Synthesis, Structure and Applications as Tripodal Platforms. Eur. J. Org. Chem. 
2020, 2020 (43), 6723-6735. 
28. Kar, R. K., Computational Resources for Bioscience Education. Appl. Biochem. Biotechnol. 2021. 



 
Jetstream Annual User Assessment 2021 – Summary Report 

  
	

35	

29. Nurhayati, M.; Aziz, H. A.; Martoprawiro, M. A., Susceptibility of Sesbagrandiflorain B against 
Chlorination: A Dft Study. IOP Conference Series: Materials Science and Engineering 2021, 1062 (1), 
012018. 

• 1. NUPACK (http://nupack.org) website development (uses our own resources but jetstream has been used 
to develop parameters) 
2. 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 9.10 (2020): 2665-2678. 
3. Fornace, Mark E. "Computational Parameterization of Kinetics and Thermodynamics of Interacting 
Nucleic Acid Strands" PhD Thesis, Caltech, 2021. 

• https://globalcomputing.group/somospie/ 
• 1. DeVerna, M. R., Pierri, F., Truong, B. T., Bollenbacher, J., Axelrod, D., Loynes, N., Torres-Lugo, C., 

Yang, K.-C., Menczer, F., & Bryden, J. (2021). CoVaxxy: A Collection of English-Language Twitter Posts 
About COVID-19 Vaccines. Proceedings of the International AAAI Conference on Web and Social Media, 
15(1), 992-999. Retrieved from https://ojs.aaai.org/index.php/ICWSM/article/view/18122 
2. Francesco Pierri, Brea Perry, Matthew R. DeVerna, Kai-Cheng Yang, Alessandro Flammini, Filippo 
Menczer, John Bryden. (2021). The impact of online misinformation on U.S. COVID-19 vaccinations. 
arXiv:2104.10635. https://arxiv.org/abs/2104.10635 

• Not yet published 
• 1. Feng Li, Ranran Chen, Yuankun Fu, Fengguang Song, Yao Liang, Isuru Ranawaka, Sudhakar 

Pamidighantam, Daniel Luna and Xu Liang, Accelerating complex modeling workflows in CyberWater 
using on-demand HPC/Cloud resources, to appear in Proceedings of The 17th IEEE International 
Conference on e-Science (eScience 2021), virtual, September 2021.  
2. Feng Li, Dali Wang, Feng Yan, Fengguang Song, X-Composer: Enabling Cross-Environments In-Situ 
Workflows between HPC and Cloud, in Proceedings of the Platform for Advanced Scientific Computing 
Conference (PASC ‚Äò21), virtual, July, 2021.  

• 1. CUNY Scholar Research Symposium July 26, July 28, and Aug 2, 2021 
https://www.cuny.edu/research/research-development-programs/student-programs/undergraduate-
programs/cuny-research-scholars-program/symposium/ 
2. The (Microbial) Metagenomics Discovery Challenge 
NIH, NLM presentation 
3. Two Student-led Research Teams Recognized for Discoveries in DNA Data, Advance Understanding of 
New Viruses, Antibiotic Resistance 
https://www.prnewswire.com/news-releases/deloitte-nih-two-studen 
4. Biological Surveillance and Discovery by Undergraduate Students in the Microbial Metagenomics 
Discovery Challenge! Authors: 
Brogun, Dmitry Y.*, Levi, Kyle M.*, Robert A. Edwards, Klenk, Juergen A., Watson, Rayneisha, Long, 
Alyssa, Busby, Ben. 

• Under review 
• 1. Zou, A.R. & Collins, A.G.E. (2021, April). Multiple memory systems contribute to one-shot 

reinforcement learning. Poster presented at the Society for Neuroscience Global Connectome: A Virtual 
Event. 
2. Xia L, Collins AGE. Temporal and state abstractions for efficient learning, transfer, and composition in 
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humans. Psychol Rev. 2021 Jul;128(4):643-666. doi: 10.1037/rev0000295. Epub 2021 May 20. PMID: 
34014709. 

• https://doi.org/10.1093/nar/gkaa831 
• N/A 
• There are too many to list and I don't have the most up-to-date publication list. Our PI will be updating the 

list for 2021 and submit as part of our next XRAC renewal. 
• Not publicly available yet 
• 1. The major product, EvidentialGene genomics software, of this research is supported by Jetstream and 

XSEDE allocations, and has been updated.  Public URL: http://eugenes.org/EvidentialGene/ 
2. A new genomics tool, Gnodes/Genome Depth Estimator,  in progress since June 2020, is now available 
as a prerelease, at Public URL: http://eugenes.org/EvidentialGene/other/gnodes/ 
3. Genomes re-assembly and genomes assessment of Daphnia water flea species,  in progress since June 
2020, are available at  http://wfleabase.org/genome/Daphnia_species_genomes/ 

• 1. '@inproceedings{skluzacek2021serverless, 
  title={A Serverless Framework for Distributed Bulk Metadata Extraction}, 
  author={Skluzacek, Tyler J and Wong, Ryan and Li, Zhuozhao and Chard, Ryan and Chard, Kyle and 
Foster, Ian}, 
  booktitle={Proceedings of the 30th International Symposium on High-Performance Parallel and 
Distributed Computing}, 
  pages={7--18}, 
  year={2021}} 
2. Additionally, my candidacy proposal at UChicago -- unfortunately these are not public, but it was 
presented (w/ Jetstream cite) on August 23.  

• https://science-gateway.unidata.ucar.edu/jetstream_bib.html 
• 1. doi: 10.7554/eLife.65766. 

2. doi: 10.1152/jn.00357.2019. 
3. R. Q. Thomas R.Q, R. J. Figueiredo, V. Daneshmand, B. J. Bookout, L. K. Puckett, and C. C. Carey. In 
Press. A near-term iterative forecasting system successfully predicts reservoir hydrodynamics and 
partitions uncertainty in real time. Water Resources Research, 56(11), November 2020. 
https://doi.org/10.1029/2019WR026138  
4. V. Daneshmand, A. Breef-Pilz, C. C. Carey, Y. Jin, Y-J. Ku, K. C. Subratie, R. Q. Thomas, R. J. 
Figueiredo, ‚”Edge-to-cloud Virtualized Cyberinfrastructure for Near Real-time Water Quality Forecasting 
in Lakes and Reservoirs‚Äù, Proceedings of the 17th IEEE eScience, September 2021 

• These publications have not been published and are still being written. 
• Lucas, M., C. Trauernicht, A. Frazier, T. Miura (2020). Long-term, gridded standardized precipitation 

index for Hawai‚Äòi, HydroShare, https://doi.org/10.4211/hs.822553ead1d04869b5b3e1e3a3817ec6  
• Yes 
• Socolar, Y., B. R. Goldstein, P. de Valpine, and T. M. Bowles. 2021. Biophysical and policy factors predict 

simplified crop rotations in the US Midwest. Environmental Research Letters 16:054045. 
• published: 30 July 2021  

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2021EA001682 
• https://www.hydroshare.org/resource/4cfd280e8eb747169b293aec2862d4f5/ 
• Still working on papers 
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• The OpenKIM pipeline, published in its original form in JCP 
(https://aip.scitation.org/doi/10.1063/5.0014267), has been extended to be able to perform computations on 
HPC resources.  See openkim.org for more on the OpenKIM project. 

• 1. Potter, B, Song M, Doyle JJ, Coate JE. 2020. Gene balance predicts transcriptional responses 
immediately following ploidy change in Arabidopsis thaliana. Plant Cell 32: 1434-1448. 
2. Coate JE, Schreyer WM, Kum D, Doyle JJ. 2020. Robust cytonuclear coordination of transcription in 
nascent Arabidopsis thaliana autopolyploids. Genes 11: 134. 

• 1. Isokpehi, Raphael D., Dominique S. McInnis, Antoinette M. Destefano, Gabrielle S. Johnson, Akimio D. 
Walker, Yessenia A. Hall, Baraka W. Mapp, Matilda O. Johnson, and Shaneka S. Simmons. 
"Bioinformatics Investigations of Universal Stress Proteins from Mercury-Methylating 
Desulfovibrionaceae." Microorganisms 9, no. 8 (2021): 1780.  
https://doi.org/10.3390/microorganisms9081780 
2. Additional publications are planned including those utilizing the Jetstream for analyzing visuals from 
publications in COVID-19.  

• R. Dooley, S. R. Brandt, K. Liang, and E. Tanner, ‚”Experiences Migrating the Agave Platform to A 
Kubernetes Native System on the Jetstream Cloud,‚”in PEARC ‚Äô21: Practice and Experience in 
Advanced Research Computing, Boston, MA, USA, July 18-22, 2021, 2021, p. 39:1-39:4. doi: 
10.1145/3437359.3465598. 

• 1. Yadav, C. (2020). Carleton University, Ottawa, Canada. Doctoral Thesis:  
        Sociality in Caterpillars: Investigations into the Mechanisms Associated   
        with Grouping Behaviour, from Vibroacoustics to Sociogenomics. 
        https://doi.org/10.22215/etd/2020-14288  
2. Yadav, C., Smith, M.L., Ogeunremi, D., & Yack, J.E. (2020). Draft genome  
        assembly and annotation of masked birch caterpillar, Drepana arcuata  
        (Lepidoptera: Drepanoidea). Data in Brief, 33,106531.  
        https://doi.org/10.1371/journal.pone.0234903 
3. Yadav, C., Smith, M.L., & Yack, J.E. (2020). Transcriptome analysis of a  
        social caterpillar, Drepana arcuata: De novo assembly, functional  
        annotation and developmental analysis. PLoS ONE, 15(6), Article  
        e0234903. 
        https://doi.org/10.1016/j.dib.2020.106531 
4. Yadav, C., Smith, M.L. & Yack, J.E. (2019) Sociality in caterpillars: what are  
        the mechanisms? Joint annual meeting of Canadian Society of Ecology  
        and Evolution, Entomological Society of Canada, and Acadian Entomology  
        Society (CSEE-ESC-AES 2019). Fredericton, Canada (Invited Oral  
        presentation; National conference) 
5. Yadav, C., Smith, M.L. & Yack, J.E. (2018) Social grouping in caterpillars:  
        proximate mechanisms, from vibroacoustics to sociogenomics. XIII  
        Congress International Society of Neuroethology. Brisbane, Australia (Oral  
        presentation; International conference) 
6. Yadav, C. Smith, M.L. & Yack, J.E. (2018) Mechanisms mediating sociality  
         in caterpillars: Vibroacoustics to sociogenomics. Combined Annual  
         Meeting of the Lepidopterists‚Äô Society and Societas Europaea  
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         Lepidopterologica. Ottawa, Canada (Oral presentation; International  
         conference) 

• 1. 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. 
2. 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 
3. Brookes, E., Stubbs, J. (2019).  GenApp, Containers and Abaco. PEARC19, ACM, New York. Article 
12, 8 pages. DOI: 10.1145/3332186.3332191 
4. Calyam, P., Wilkins‚ÄêDiehr, N., Miller, M., Brookes, E.H., Arora, R., Chourasia, A., Jennewein, D.M., 
Nandigam, V., Drew LaMar, M., Cleveland, S.B. and Newman, G., 2020. Measuring success for a future 
vision: Defining impact in science gateways/virtual research environments. Concurrency and Computation: 
Practice and Experience. https://doi.org/10.1002/cpe.6099 
 
Refereed conference presentations. 
1. Savelyev, A, Brookes, E. Plotting Advancements to the GenApp Framework. Gateways 2018. Austin, 
Texas. Presented. 
2. Brookes, E. (2018). Definition File Generation of Science Gateways using GenApp. International 
Workshop on Science Gateways. Edinburgh, Scotland, UK. 
3. 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. 
4. 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. 
5. Brookes, E., Stubbs, J. (2019).  GenApp, Containers and Abaco. PEARC19, Chicago, July 2019. 
6. 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 
7. 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.  
 
Invited conference presentations: 
1. Chen, Y., Jeong, C., Savelyev, A., Krueger, S., Curtis, J., Brookes, E., Fushman, D. (2020) 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 
2. Brookes, E. (2020) GenApp Project Software Development Update. CCP-SAS: New developments in 
computational modelling of X-ray and neutron scattering curves. Virtually at the British Biophysical 
Society Meeting, UK 
3. Fushman, D. (2020) Polyubiquitin studies using integration of NMR-derived information and SASSIE. 
CCP-SAS: New developments in computational modelling of X-ray and neutron scattering curves. 
Virtually at the British Biophysical Society Meeting, UK 
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Tutorials/workshops. 
1. Brookes, E., Savelyev, A. (2018). Creating Science Gateways using Advanced GenApp Capabilities / 
Hands-on workshop. Gateways 2018. Austin, TX. 
2. Brookes, E., Perkins, S. (2019).  SASSIE2. 24th International Analytical Ultracentrifugation Workshop. 
Christchurch, NZ. 
3. Brookes, E., Jeong, C., Stubbs, J. (2019).  Creating Science Gateways using GenApp, Containers and 
Abaco / Hands-on workshop. Gateways 2019. San Diego, CA. 
4. Bhatt, J., Perkins, S. (2020). Using CCP-SAS and SASSIE Tools. Virtually at the British Biophysical 
Society Meeting, UK 
 
Posters. 
1. Leung, N. Brookes, E. Curtis, J. E. (2018). Poster: JSSSE: An Extensible and Configurable Molecular 
Structure Editor for Scientific Gateways. Gateways 2018. Austin, TX 
2. 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 
3. 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. 
4. 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. 
5. 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 
6. 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 
7. 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 
8. Chen, Y., Jeong, C., Savelyev, A., Guan, A., Casertano, M., Krueger, S., Curtis, J., Brookes, E., 
Fushman, D. (2020) Creating Science Gateways for NMR Data Analysis and Structure Modeling, Poster. 
61st ENC conference, Baltimore, March 8-12, 2020. (accepted but could not be presented due to COVID-
19 lockdown) 
9. Matthew Casertano, Cheol Jeong, Emre Brookes and David Fushman. (2020) SES: A GenApp-
Generated Science Gateway for Determining Structural Ensembles of Biomacromolecules from 
Experimental Data. Gateways 2020. Virtual. DOI:10.17605/OSF.IO/XVBJM. Press. 
10. Mullinix, N. (2020) From biochemistry to bioinformatics: A doctoral career transformed by an 
internship" highlights SGCI intern Yuexi Chen. Science Node. 
https://sciencenode.org/feature/A%20doctoral%20career%20transformed%20by%20an%20internship.php 
11. Mullinix, N.(2020) GenApp's User Interface Modernized Thanks to Successful Engagements With 
SGCI. Science Gateways. https://sciencegateways.org/-/genapp-s-user-interface-modernized-thanks-to-
successful-engagements-with-sgci 
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• 1. https://gitlab.com/exosphere/exosphere/ 
2. https://www.computer.org/csdl/proceedings-article/supercompcloud/2020/105500a001/1q2kIFeMka4 

• 1. Marcus A. Christie, Anuj Bhandar, Supun Nakandala, Suresh Marru, Eroma Abeysinghe, Sudhakar 
Pamidighantam, Marlon E. Pierce, 
Managing authentication and authorization in distributed science gateway middleware, 
Future Generation Computer Systems, 
Volume 111, 
2020, 
Pages 780-785, 
ISSN 0167-739X, 
https://doi.org/10.1016/j.future.2019.07.018. 
(https://www.sciencedirect.com/science/article/pii/S0167739X18314729) 
2. 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  
3. 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 
4. Sudhakar Pamidighantam, Eric Coulter, Marcus Christie, and Aurora Clark. 2021. DELTA-Topology: A 
Science Gateway for Experimental and Computational Chemical Data Analysis using Topological Models. 
Practice and Experience in Advanced Research Computing. Association for Computing Machinery, New 
York, NY, USA, Article 29, 1‚Äì4. DOI:https://doi.org/10.1145/3437359.3465609 
5. A Science Gateway for Atomic and Molecular Physics 
Barry I.Schneider, KlausBartschat, Oleg Zatsarinny, Igor Bray, Armin Scrinzi, Fernando Martin, Markus 
Klinker, Jonathan Tennyson, Jimena D. Gorfinkiel, Sudhakar Pamidighantam,  arXiv:2001.02286v1  
6. 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 
7. 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 

• Project Pipeline: Preservation, Persistence, and Performance 
Jane Greenberg, Christopher B. Rauch, Mat Kelly (Drexel University) 
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to be published in iPres 2021 proceedings https://arxiv.org/abs/2109.06317 
https://www.ipres2021.ac.cn/en/web/index/ 

• Ruiyu Zhu, Changchang Ding, and Yan Huang. 2019. Efficient Publicly Verifiable 2PC over a Blockchain 
with Applications to Financially-Secure Computations. In Proceedings of the 2019 ACM SIGSAC 
Conference on Computer and Communications Security (CCS '19). Association for Computing Machinery, 
New York, NY, USA, 633‚Äì650. DOI:https://doi.org/10.1145/3319535.3363215 

• 1. Haber, Jaren. 2021. ‚”Sorting Schools: A Computational Analysis of Charter School Identities and 
Stratification.‚”Sociology of Education 94(1):43‚Äì64. Retrieved 
(https://doi.org/10.1177/0038040720953218). 
2. Haber, Jaren R., Heather A. Haveman, and Yoon Sung Hong. 2020. ‚”Toward Computational Literature 
Reviews: Applying Expert-Built Dictionaries for Automated Analysis of Complex Texts.‚”Retrieved 
(https://osf.io/preprints/socarxiv/9367z/). 
3. Haber, Jaren, Nicholas P. Camp, and Jae Yeon Kim. 2021. ‚”Methods Registration for Study 1 of 
Digitizing Segregation: How Charter School Websites Signal Race- and Class-Specific Educational 
Ideologies.‚”Open Science Foundation Registries. Retrieved (https://osf.io/gwxfj). 

• 1. 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 
2. 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 
3. 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 
4. 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.  
https://doi.org/10.3390/en13164269 
5. Letson, F., Shepherd T.J., Barthelmie, R.J., and Pryor, S.C. (2020): WRF Modelling of Deep  
Convection and Hail for Power Applications. Journal of Applied Meteorology and Climatology.  
https://doi.org/10.1175/JAMC-D- 
20-0033.1 


