Supporting File S6: FASTQE-Jupyter Notebook alternative implementation instructions
Instructions for the FASTQE-FASTP lesson on CyVerse Discovery Environment 

Overview: This implementation of the FASTQE-FASTP lesson is designed to run on any machine via a Jupyter Notebook platform hosted by the CyVerse Discovery Environment. Creating a free CyVerse account is the only student requirement for this implementation. If you already have a DNA Subway account, your same login credentials will access CyVerse. Instructors will need to contact CyVerse and preregister all users for access to use this app so that the appropriate computational resources can be allocated. Instructors should contact CyVerse at least 5-7 days prior to implementation.  

Instructor instructions

All students and instructors must register for a free CyVerse account at https://user.cyverse.org/ 

Once you have verified your account, click on this link to open the Discovery Environment (you may need to login):  https://bit.ly/fastqe-CyVerse

Instructors will collect students CyVerse-associated email address and CyVerse username for FASTQE app pre registration. 

Contact CyVerse (support@cyverse.org) to pre register all instructor and student users to use the FASTQE app 

Follow student instructions to run app

Student instructions

Register for a free CyVerse account at https://user.cyverse.org/ 

Once you have verified your account, click on this link to open the Discovery Environment (you may need to login):  https://bit.ly/fastqe-CyVerse

Alternatively, search for the “Jupyter Fastqe” application in the Apps tab of Discovery Environment

When the Jupyter FASTQE app launches, click Launch Analysis


[image: ] 

In your notifications, click the link to your running application (may take a few minutes to load)
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A new browser tab with the Jupyter Lab (https://jupyter.org/ ) interface will load
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Click on the notebooks icon in the navigation directory, and the click fastq-notebook.ipynb
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Follow the directions in the notebook to complete the lesson
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Finishing up with the notebook 

When you are done with the notebook, you can export your results from the Jupyter lab interface’s File menu (for example you can export the notebook as a markdown document) Right-clicking the notebook file menu will allow you to download the notebook. Note: Some export features such as export to PDF are not enabled.

In the CyVerse Discovery Environment, you can go to the Analyses panel, and select your Jupyter_fastqe_analysis job; then click the Analyses menu to close Complete and Save Outputs – this will save a copy of any modified files you have created. 
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Note: Notebooks will automatically shut down 48 hours from launching. Any changed files will be saved to your Data folder in the Discovery Environment. 




Common Mistakes and Pitfalls of Jupyter Notebook Implementation of FASTQE-FASTP Activity

Table 2 in the manuscript outlines the most common problems encountered in general with this lesson and tips for troubleshooting. There are however, several unique pitfalls to Jupyter Notebook implementation listed below:

Problem: When entering the command to run the fastqe software in the Jupyter Notebook (steps 4, 6 and 9), there is a 15-20 second lag time before anything appears to happen. If the command is reentered multiple times this will often freeze the program.

Solution: Instruct students to be patient when entering this command at steps 4, 6, and 9. Alert them to wait at least 30 seconds for it to run. If nothing happens after 30 seconds alert an instructor rather than retyping the command. If the notebook has frozen and is no longer responsive to commands, restart the activity by selecting “Kernel”>”Restart Kernel”>”Restart” from the Notebook menu bar. After restarting, all pervious progress on the activity will be maintained (ie data and files), however the directory will default back to the/home/joyvan/notebooks. Simply use the CD command to navigate back to the cd /home/joyvan/data directory to continue. 
 
Problem: If students use separate email addresses to set up their CyVerse account and to pre register for the app, they will not be granted access to the app.

Solution: Instructors should collect student emails specifically associated with their CyVerse accounts as well as their CyVerse usernames for app pre registration. Instructors should then contact CyVerse (support@cyverse.org) to submit these details for pre registration. 

Problem: If too many users are simultaneously running the FASTQE app, it will not be available to be accessed by some students.

[bookmark: _GoBack]Solution: CyVerse support staff will allocate computing resources tailored specifically for your implementation. To be sure that excess computing resources are not being utilized, be sure to have students cancel their app when they are finished. The Notebook app will continue to run for 48 hours after launching prior to shutting down if not cancelled. This can sometimes result in overburdening the computing resource allocation. 
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