Bioinformatics Tools Usage

Hello,

welcome to the Bioinformatics Tools Usage study.

This study consists of 4 sections:

1) General bioinformatics tools questions

2) Specific bioinformatics tools questions

3) Hands-On study 1

4) Hands-On study 2

Please answer the questions in 1+2 first, then proceed to question 3 and 4.
Your answers will be recorded anonymously.

Thank you for your participation,

Markus

* Required

Command-Line Interface vs Graphical User Interface

When talking about command-line tools we refer to programs/tools which are run only from the
command-line. This particularly means you have to enter each command as text and you cannot use
your mouse to select files or navigate along the file system.

When talking about programs with a graphical user interface we think about programs, which allow
most tasks to be performed with a mouse. This might be selecting files to open (see screenshot), but
might also refer to more complex tasks.

Command-line Interface (example)

@ upgraded, 1 newly installed, @ to remove and 332 not upgraded.
Need to get 17.7 kB of archives.
After this operation, 89.1 kB of additional disk space will be used.
Get:1 http://archi buntu.com/ubuntu bionic/universe amd64 cowsay all 3.83+dfsg2-4 [17.7 kB]
Fetched 17.7 kB in (99.2 kB/s)
Selecting previously unselected package cowsay.
(Reading database ... 133034 files and directories currently installed.)
Preparing to unpack . y_3.83+dfsg2-4 all.deb ...
Unpacking cowsay (
for man-db (2.8.3-2) ...

echo "Hello!™ | cowsay

Graphical User Interface (example)
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1. In which field of study do you have most experience? *
Mark only one oval.

Medicine
Biology
Chemistry

Bioinformatics

Other:

2. What are common tasks where you would like to have assistance from bioinformatics
tools or where you use them already? Where could these assist your (better)? *

3. Have you recently tried to use or used bioinformatics tools? *
Mark only one oval.

Yes

No

4. If you have used bioinformatics tools, which ones and for which task? *



5. Are there other available tools for your task? *
Mark only one oval.

Q Yes
) No
Q | don't know

6. For which of the following reasons did you choose this/these tools? *
Check all that apply.

|:| command-line interface
graphical user interface

only tool available for this task
it's the industry standard

only tool provided by employer
easy to use

recommended by colleague

recommended by specialists (e.g. bioinformaticians)

O Odoooot

Other:

7. How would you rate your computer skills regarding the usage of software? *

How confident are you in using software? If you are presented a new software, how fast do you
get an idea of how to use this software?
Mark only one oval.

1 2 3 4 5

Novice Q O O Q Q Expert

8. Do you have any programming skills (e.g. R, python, ...)? *

You should select "No programming skills" when you never had to write an R script, or python
script, etc. for your job. Please do not consider Excel as a programming language.
Mark only one oval.

1 2 3 4 5

No programming skills Q Q O O Q | am an expert programmer

9. Have you ever used a command-line program?
Mark only one oval.

O Yes
() No



10. How easy would it be for you to use the command-line? *

Here we are interested in your priorities. How much effort would it be for you to use the
command-line in order to run a tool? If you do not feel distracted at all, choose "Not much/1". If
you think you could manage to run a program from the command-line, but feel you could do more
relevant tasks to your job, choose "3". If you think you could not use command-line tools, choose
"Unable to cope with/5".

Mark only one oval.

1 2 3 4 5

Not much Q C) Q Q Q Unable to cope with

11. If you think about using bioinformatic tools, would you generally prefer *

Check all that applies. If you prefer a GUI for some cases, and a CLI for other cases, check both.
Check all that apply.

|:| a graphical user-interface (GUI)
| | acommand-line interface (CLI)
|:| depends on the task/use-case

|:| Other:

12. Why did you choose the answer above? *




Your experience with bioinformatics tools (1)

Please answer these questions with regard to a bioinformatics tool you used or wanted to use (does
not mean you successfully used it!).

With bioinformatics tool we refer to both open-source tools, (antiSMASH, glimmer, hisat2, ...) and
commercial systems like Genious or CLC workbench.

13. Please decide for a bioinformatic tool you
recently used or wanted to use? If this is not
applicable to you, skip this section! *

14. Is this tool a commercial tool or freely available? *
Mark only one oval.

Commercial/Proprietary

Free/Open Source

Other:

15. Why did you choose to use this tool?
Check all that apply.

easy-to-use

has a graphical user interface (GUI)

has a command-line interface (CLI)

solves my problem

only available software to me to solve a specific task
no alternative known

recommended by colleague

recommended by specialist

Other:

16. Have you been able to run/use the tool (no matter whether it answered your scientific
question)? *

Mark only one oval.

Yes
No

17. Would you like to use the tool again? *
Mark only one oval.

Yes

No

18. Which kind of user-interface does the tool have? *
Mark only one oval.

Graphical-User Interface (Window/GUI)
Command-line Interface (Console/Terminal only)

Other:



19. If you have not been able to run the tool, why could you not run the tool? Please check all
answers that apply. *

Check all that apply.

| could not download the software

The software requires another operating system

After downloading the software, | did not know how to install it

After installing the software, | did not know how to use the software

| could not use the software because there was no graphical-user interface

| could not use the software because there was no command-line interface

Other:

In the following section we will ask you how easy you found
specific processes during the use of the bioinformatic tool.

If you could not access a step (e.g. you could not run the tool, because you could not install it), please
choose the "Does not apply" option.

20. Downloading/Accessing the software was easy. *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree
Does not apply

21. Installing the software was easy for me. *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree
Does not apply

22. Using the included graphical-user interface was easy? *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

Does not apply/No GUI



23. Using the included command-line interface was easy? *
Mark only one oval.

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

Does not apply/No CLI

24. What were the most struggle-some tasks in accessing and using the software? *
Check all that apply.

downloading the software

installing the software

checking that all dependencies are installed (in the right location)
starting the software

using the software

finding the settings/options needed

Other:




Hands-on Use-Case 1
In this use-case we want to find out how easy it is for you to use a tool on the command line.

We want you to install graphmap and align long reads to a given reference.

In preparation for this study, make sure to have downloaded the provided archive to the test computer
and extract it into a folder "study1" in your home directory.

Step 1: Download and install graphmap

Abort this step after 5 minutes, no matter how far you have gotten.

We want to download and install graphmap ( https://github.com/isovic/graphmap ).

A Terminal has been opened for you. You are now in the 'study1' folder. Enter the following commands
to install graphmap.

git clone https://github.com/isovic/graphmap.git
cd graphmap

and enter

make modules
make -j 4

cd ..
Following this, run

./graphmap/bin/Linux-x64/graphmap

src/minimi
_gener ator

$ . *blnlenU& 4/graphmap

Usage:
./bin/Linux-x64/graphmap tool

ODptions
tool S Specifies the tool to run:
align - the entire GraphMap pipeline.
owler - Overlapping With Long Erroneous Reads.

GraphMap (c) by Ivan Sovic, Mile Sikic and Niranjan Nagarajan
GraphMap is licensed under The MIT License.

Build date: Jul 11 2819 at 11:33:13

$-

25. How long did you take? *

Example: 8:30 AM


https://www.google.com/url?q=https://github.com/isovic/graphmap&sa=D&ust=1564413340743000&usg=AFQjCNEMtoxdZIT68HUVSBDha16uOUlH5Q
https://www.google.com/url?q=https://github.com/isovic/graphmap.git&sa=D&ust=1564413340743000&usg=AFQjCNHRzBVppSgqSP3N13tevbSr5C8EuA

26. Did you successfully install graphmap? *

You have been successful if the output of the last command looks similar to the screenshot
above.
Mark only one oval.

Yes
No

27. Has the installation process been easy? *
Mark only one oval.

No Yes

28. How easy would it have been for you to install graphmap WITHOUT the given help? *
Mark only one oval.

No Yes

Step 2: Using graphmap on the command line

Abort this step after 5 minutes, no matter how far you have gotten.

We now have to align the reads to a reference.

Within the study1 folder there are 2 files. Enter 'Is<Enter>' in the Terminal to see them:
scer_genome.fa

SRR5989373.short.fastq

These are the input files for the alignment. scer_genome.fa is the reference genome and
SRR5989373.short.fastq are the reads.

Try to find out how to align the reads. The output file should be
mapped.sam

in the study1 folder.
29. How long did you take? *
Example: 8:30 AM

30. Did you successfully start the alignment? *
Mark only one oval.

Yes

No

31. What was your command? *



32. Has it been easy to align the reads?

e.g. commands were clearly explained, etc.
Mark only one oval.

No Yes

33. What were your main challenges installing and using graphmap?




Hands-on Use-Case 2
In this use-case we want to find out how easy it is for you to use a tool with bioGUI.

We want you to install graphmap and align long reads to a given reference.

In preparation for this study, make sure to have downloaded the provided archive to the test computer
and extract it into a folder "study1" in your home directory.

Abort this task after 5 minutes, no matter how far you have gotten.

Step 1: Install graphmap

Abort this step after 5 minutes, no matter how far you have gotten.

We want to download and install graphmap ( https://github.com/isovic/graphmap ).
Locate the study1 folder and the bioGUIRelease subfolder.

Double-click on the bioGUI icon (in the bioGUIRelease subfolder) and start bioGUI.
Click on "Download Templates" and download the "Install graphmap (github)" template.
Select the "Install Template Module".

Before installing graphmap, check the following settings:

- If you are running bioGUI on Windows check "Use WSL?"

- You want to install graphmap into your user data directory

- You do not have a User password/sudo rights

- Whether or not graphmap is available in your PATH does not matter
- You want to save the generated template with name "graphmap"

Install the program using bioGUI.

Once completed, check whether bioGUI has installed graphmap and "Reload".

. bioGUI - Install Modules - O X
Linux user ras

Filter:

= Add program folder to PATH in ~/.bashrc? (default: yes)
Circlator
Circlator (docker)

./templates/crclator_docker. gur v Store template?

graphmap Save Template to

-Gl templates/WSL_instal. gui

Install Program Cancel Install Program

Clear
Save Log

Normal Log
Options
Error Lo
Reload Save Template :

Template
Download Templates pa

34. How long did you take? *

Example: 8:30 AM


https://www.google.com/url?q=https://github.com/isovic/graphmap&sa=D&ust=1564413340751000&usg=AFQjCNExrFNFThiYaYDQZukg-a8VTHm_gA

35. Did you successfully install graphmap? *
Mark only one oval.

Yes
No

36. Has the installation process been easy? *
Mark only one oval.

No Yes

37. Would you have been able to install graphmap without the given help? *
Mark only one oval.

No Yes

Step 2: Use graphmap

Abort this step after 5 minutes, no matter how far you have gotten.
We now have to align the reads to a reference.

Within the study1 folder there are 2 files:

scer_genome.fa

SRR5989373.short.fastq

These are the input files for the alignment. scer_genome.fa is the reference genome and
SRR5989373.short.fastq are the reads.

Try to find out how to align the reads. The output file should be
mapped.sam

in the study1 folder.
38. How long did you take? *
Example: 8:30 AM

39. Did you successfully start the alignment? *
Mark only one oval.

Yes
No

40. Has it been easy to align the reads?

e.g. options were clearly explained, etc.
Mark only one oval.

No Yes



41. What were your main challenges installing and using graphmap?




You are almost done!

After this experience, which interface would you prefer for the
given task ...

42. ... for a single/few alignment runs?
Mark only one oval.

Command-Line GUI

43. ... for quite some alignment runs?
Mark only one oval.

Command-Line GUI

44. Overall: Which interface was easier to use in your opinion?
Mark only one oval.

Command-Line GUI

45, In this test: what were disadvantages of bioGUI for you?

46. In this test: what were advantages of bioGUI for you?
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