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Why use VICE?




How (most) applications in the Discovery
Environment work
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How (most) applications in the Discovery
Environment work

DISCOVERY
EVPRAvANI O Muscle-3.8.31

& Documentation @ Details

Muscle-3.8.31

This is a Perl wrapper that sanitizes sequence names before passing them to: MUSCLE v3.8.31 by Robert C. Edgar This software is donated to the public domain. Please cite: Edgar, R.C. Nucleic Acids Res 32(5), 1792-97.

Analysis Info Parameters Advanced Settings (optional) Review and Launch

Step 1: Analysis Info

Analysis Name *

Muscle-3.8.31_analysis1

Enter analysis name

Comments

fiplant/home/williams/analyses Browse
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How (most) applications in the Discovery
Environment work

(@, & JEA O, Muscle3.8.31

Muscle-3.8.31

This is a Perl wrapper that sanitizes sequence names before passing them to: MUSCLE v3.8.31 by Robert C. Edgar This software is donated to the public domain. Please cite: Edgar, R.C. Nucleic Acids Res 32(5), 1792-97.
@ Analysis Info Pa ers Advanced Settings (options Review and Launch
oy
(=11
Step 1: Analysis Info Next >
Analyss Narm
() Muscle-3.8.31_analysis1
Enter analysis name
Comments
Output Folder *
Jiplant/home/williams/analyses Browse

(non-interactive)
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What if you want to...

® See and adjust intermediate steps in an analysis
® Use an application that has a graphical user interface (GUI)

e Make data visualization easy for you and your collaborators\students
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What VICE application enable

DISCOVERY
(@, ) Jretnill O Muscle-3.8.31
— W& Documentation @ Details

Muscle-3.8.31

This is a Perl wrapper that sanitizes sequence names before passing them to: MUSCLE v3.8.31 by Robert C. Edgar This software is donated to the public domain. Please cite: Edgar, R.C. Nucleic Acids Res 32(5), 1792-97.

) o o 0

@ Analysis Info Parameters Advanced Settings (optional) Review and Launch

(=)}
Step 1: Analysis Info L Next -

Analysis Name *

0 Muscle-3.8.31_analysis1

Enter analysis name

Comments

Output Folder *
/iplant/home/williams/analyses Browse

‘

(Interactive)
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Visual Interactive Computing Environment (VICE)

® Interactively manipulate analyses and
visualize data - e —

@ Fle Edit Code View Plots Session Bulld DOebug Profile  Tools Melp itudio O
0 . . - Addies - Project: (Nore) =
O Untitled)* < © Untithed2* — Eavironment  Mistory  Connections —|=
SourceonSave X /- s e Source - * Impoet Dataset < Ust -
1 g the flights data and saving the work dote ct for future use 2 Giedal Lvironment -
2 flights %
3 g t s L « re d Data
2 2 . . delay data 1095 obs. of § varicbles
5 select(origin, month, day ,arr_delay, dep_delay) %X flights 336776 obs. of 20 vericbles
6 o List of 9
£ - ¢ foaus on posttive celoy : T e rot_cencelled 327346 obs. of 19 vericbles
9 filter(arr_delay >= 0, dep_delay >= ) %%
10
n s y Origin, Month & Day as we t tions 4 the mean delay
12 # f the month by X Files Plots  Packages Melp Viewer =
13 growp_bylorigin, month, day) %X N oom Degone O S Neblish «
14 title
16 the mecn of eparture 8 y e = . -
17 ’ v 235 rows ofter t
% alonn Aslov w meaniner delov no em o TR
3516 ?
Console  Terminal -l T . .
] . ® 2 oo N =
E . - 2
o 9 1 g . - - - dataSorigin
> #Creating the 'date’ ble by pessing the entire data object inside o ‘with® E ‘s ¢ 3 R - . EWR
> #function. The 'ISOdate’ functicn merges the ‘month' & ‘day' column along with 3 . . - . .
> #year = 2013 to make o corplete dote column. We save this entire column in the 8 - ‘ -
> #'data’ object. a LGA
> datasdate <- with(dote, ISOdote(yecr = 2013, month, day)) £
> <

> #reating a ggplot function with x-cxis = Date and y-axis = Average del
> g <- ggplot(data, oes(x = dotaSdate, y = datasavg_delay, title = “Seasonolity Treeds®))

bints layer

> #adding {f some visuol cues exist
> #colored the points bosed on the origin of the flight (shown in legend)
> g + geon_point(aes(color = dotaSorigin)) + xlab("Date

crecte o scotter plot to ¢

+ ylob("Average Delay (mins)™)
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Visual Interactive Computing Environment (VICE)

® Interactively manipulate analyses and

visualize data
® Run popular applications such as

Jupyter, RStudio, RShiny, Linux shell

and more

& CYVERSE

> g + geon_point(aes(ce

> #'data’ object,
> datasdate <- with(data, IS0

e(yeor = 2013,

wonth, day))

& Discovery Emvircament x ) RSt x o+
« C O & hitpsy/ab8fefOch.cyverse.run % [} LN C] &
@ File Edit Code View Plots Session Bulld Oebug Profile  Tools Melp itudio O
o . O = - Addies - Project: (None) -
O Untitied)® < © Untitied2® [ Eavironment Mistory Connections —(=
SourceonSave X /- s e Source - * Impoet Dataset < Ust -
1 #loading the flights data and saving . t u T Giebal Ervionment -
2 doto < flights %X
5 e iyiiing ) Data
. 2 . " dolay data 1095 obs. of 5 voricbles
5 select(origin, month, day ,arr_delay, dep_delay) %X flights 336776 obs. of 20 vericbles
6 9 List of 9
H - N POSTEIVE O0T0Y ' ' ‘ rot_concel led 327346 obs. of 19 vericbles
9 filter(arr_delay >= 0, dep_delay >= @) %%
10
n y Origin, M ) " t tions 4 the wean delay
2 s Pk . 2913 fo . Files Plots  Packages Melp Viewer =
13 growp_by(origin, month, day) %X M loom Depone O S Publish «
14
title
15 Now ! r "
16 o y T . .
17 ’ ave ided 095 rows ofter t
1R cimmeeicalow dslov o meanfaere dalov na em o« TR
3516 (Tep Leve) = R Seripn @
Console  Terminal -l : ¢
3 - X . .
oR 9 244, £ dataSorigin
> #Creating the ‘date’ le by pessing the entire data object inside o ‘with’ E . EWR
> #function. The 'ISOdate’ function merges the ‘month' & ‘day’ column along with 3 o FX
> #year = 2013 to make o corplete dote column. We save this entire column in the 8 :
a LGA
4
<

#2ding points layer t

> #colored the points based on the origln of the flight (shown in legend)
lor = dotaSorigind) + xlab("

#Creating a ggplot function with x-oxis = Date and y-axis = Average deloy
> g <- g@lot(data, oes(x = dotasdate, y = datasovg_delay, title = “"Seasonclity Tremds))

crecte o scotter plot to ¢

ck {f some visuol cues exist

Date") + ylab(“Average Delay (sirs)™)




Visual Interactive Computing Environment (VICE)

® Interactively manipulate analyses an

G Discove x ) RStuio x -
. .
V I S l I a I Z e a ta & C O & https://ab8fefOch.cyverse.run <4 [=} v e ¥ 3
@ File o Code View Plots Session  Bulld  Debug Profile Tools Help neusio
o . O = - Addies - Project: (Nore) -
N o O Untitied)® < © Untitied2® — Eavironment  Mistory  Connections. -
. SeurceonSave X /- ‘un e Source - Impoet Dataset < Ust =
UI I O u ar a Ica IOI IS Suc as 5 Pl s ceta end soving ©m wor e e e T Giebal trvionment -
; a:%n ‘l.h;'vl\ XX ) » Dota
7 Y ov jolay ' cata 1095 obs. of § varichles
S select(origin, month, day ,arr_delay, dep_delay) %X flights 336776 obs. of 20 voricbles
. . . 6 I List of 9
H - ' e Ve G0y ' C . rot_concel led 327346 obs. of 19 vericbles
u 9 filter(arr_delay >= 0, dep_delgy >= @) %%
4 4 4 19
n s y C fonth & Day 05 e t s 4 the mean delay
2 Y of ¢ , s files Plots  Packages Melp  Viewer e
13 growp_by(origin, month, day) %X M loom Depone O S Publish «
14
title
15 #how marize the entire delay into o si v y) by odd
16 the r arture & vel ¢ y of the =
7 rt. deally 1095 rows ofter this oper
1R cimmeicalown dslav o meanlare dalov n e A
3616 (Tep Leve) @ R Seripn @
Console  Terminal -l :
g . ~ o
® OWS users 1o 1auncn we - : =g
> #(reating the 'date the entire data object inside o ‘with’ E 3 . . EWR
> The '1S0date’ the th' & 'day' column along with 3 -
13 to make o complete dote column. e save this entire column in the 8 .
> #'data’ object. 7 LGA
o o N > datasdate <- with(doto, 2013 day)) -5
> #Creating a ggplot function with x-oxis = Date ond y-axis = Average deloy
> g < ggplot(data, oes(x = y = datasovg_delay, title = “Seasonality Trerds*))
4ding point yer to cre t to check {f some visuol cues exist
of the flight (shoan in legend)
> g + geon_point(aes(color = ) + xlab(*Date™) + ylob(“Average Delay (wins)™) A
( D O C ke r) : -

& CYVERSE




VICE advantages

e No restriction on data limits

e Secure environment

e User can select/create custom computing environments
e Longer run times

e Highly scalable
e Share both apps and analyses



Focusing the Atmosphere use case

M images @ Help Login

& CYVER

® Users who need to work with a GUI

Q sEARCH W 1acs

Image Search

Searcn across Im e name, tag or description
| | S i r f W S ( i ft Showing 100 of 183 images
g I I g Featured Images
@ Ubuntu 18.04 NoDesktop Base Base Ubuntu 18.04 without Desktop
Sep 15th 21 01:05 by edwins
4 base  Featured  nodeskiop  nogui  Ubuntu  ubuntu1804

involving visualization)

Ubuntu 18.04 GUI XFCE Base Base Ubuntu Bionic image with XFCE Desktop
Aug 19th 20 07:22 by edwins
base  Featured gui  Ubuntu  ubuntu1804  xfce

% CentOS 7.6 GUI XFCE Base Base CentOS 7.6 image with XFCE Desktop
JEB, Apr14th 20 01:01 by edwins
-~ base  centos  centos7  desktop  Featured  gui  xfce
. .
® AtIIIOSp ere still avallable Tor Allimages

y. 2l \.  Ubuntu 20.04 NoDesktop Base Base Ubuntu 20.04 without Desktop

N 44 Sep 20th 21 03:24 by xuzy73

233744 base  nodesktop  nogui  Ubuntu  ubuntu2004

development purposes; JetStream @ RIS o

Sep 15th 21 01:05 by edwins
base  Featwred  nodesktop  nogui  Ubuntu  ubuntu1804

Botany2021NMGWorkshop

fo r ge n e ra | p u r p O S e u S e m Batany2021NMEWorks Based on NMW2021 v1.3 for genome assembly and annotation
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VICE reminders

o Available on the US (cyverse.org) DE

o Authorization required to use (user.cyverse.org)
o Runtimes are for 48 hours by default

o Data transfer and mounting
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Ease of Use
—
_

VICE reminders

PRODUCTS

DISCOVERY
ENVIRONMENT

CONTINUOUS
ANALYSIS PLATFORM

BISQUE
IMAGE ANALYSIS

DATA STORE

ap

POWERED BY
CYVERSE

CYVERSE
LEARNING

DATA COMMONS SCIENCE APIS

SERVICES

FEDERATED SINGLE CONTAINER JoB NATIONAL
STORAGE SIGN-ON VIRTUALIZATION ORCHESTRATION SCHEDULING Cl
iRODS CAS | KEYCLOAK OPENSTACK KUBERNETES CONDOR XSEDE
| OAUTH 2

HARDWARE RESOURCES

Anqixal4

HIGH PERFORMANCE
COMPUTERS (HPC)

CLOUD SYSTEMS

DATABASES STORAGE

Ready to use
Platforms

- Extensible
Services

@m Established Cl
Components

- Foundational
Capabilities



VICE reminders

Publication
only

Not reproducible

Reproducibility Spectrum

Publication +

Linked and
executable
code and data

Code

Code and data

4 Gold standard

Full
replication

Peng, 2011 Science DOI: 10.1126/science. 1213847

3rd party technologies

CyVerse CI Platforms

External Repositories and Compute

& CYVERSE

0 RODS dogcker

DISCOVERY
ENVIRONMENT

DATA STORE

™

XSEDE

Extreme Science and Engineering
Discovery Environment

kubernetes

SCIENCE APIS

5

fetstream



VICE example use case

jupyter
&

Project Jupyter exists to develop open-source software, open-standards, and services for
interactive computing across dozens of programming languages.
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VICE example use case

#| Untitled.ipynb X
B+ X O 0O » m C Code v O g Bash (O

l [ 1:|]
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VICE example use case: RNA-Seq w/Jupyter

" JupyterLab X +
C © & https://a9cec6ae9.cyverse.run/lab?
: File Edit View Run Kernel Tabs Settings Help
= + B * c Z Launcher X | [7] Notebook-3-peudoalignme¢ X
B / notebooks / B+ X O » m C Makdown v O gt Bash O
o Name - Last Modified
| img 2 days ago RNA S .
-Seq from scratch - Kallisto
® [ Notebook-0-import-files-fr... 4 days ago q
= g
* [ Notebook-1-examing-seque... 4 days ago In this we will align (pset ign) reads to the mouse transcriptome using a software package called kallisto.
© [ Notebook-2-trimming-and-... 4 days ago
o [ Notebool peudoalignme. 4 days ago -
® [W] Notebook-4-visualize-align... 4 days ago Obtaln reference data
@  ° 7 Notebook-5-backup.ipynb Sdays agb There are a few files we need to analyze our data with Kallisto
‘\ * Reference transcriptome: A file of all the known trasncripts of the mouse genome
o Reference annotations: A file with information on the location and structure of the genes in the mouse genome
(i) These data (for mouse, and many other organisims) are available from public databases
Import transcriptome data
First, we will download the mouse transcriptome data from Ensemble. The mouse transcriptome is available on this
page. The wget command will allow us to download the transcriptome from Ensembl. This may take a minute or two -
make sure the download completes before moving on - you shoul get a message saying
‘Mus_musculus.GRCm38.cdna.all.fa.gz’ saved [51982200] .
wget ftp://ftp.ensembl.org/pub/release-97/fasta/mus_musculus/cdna/Mus_musculus.GRCm38.cdna.all.fa.gz
Let's also organize our downloaded data; we will make a new directory ( transcriptome ) in our rna-segq-project
0 6 {8 Bash|lIdle Mode: Command @& Ln1, Col1 3-pel lignment-with-kallisto.ipynb

0 - Import from 1 - Sequence 2 - Sequencing 3 - Read 4 - Read 5 - Data
SRA QcC Trimming Pseudoalignment Visualization Backup

Jupyter Jupyter Jjupyter jupyter Jjupyter Jupyter
N4 N N4 N4
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VICE example use case: RNA-Seq w/Jupyter

Import transcriptome data

First, we will download the mouse transcriptome data from Ensemble. The mouse transcriptome is available on this

page. The wget command will allow us to download the transcriptome from Ensembl. This may take a minute or two -

make sure the download completes before moving on - you shoul get a message saying
‘Mus_musculus.GRCm38.cdna.all.fa.gz’ saved [51982200] .

wget ftp://ftp.ensembl.org/pub/release-97/fasta/mus_musculus/cdna/Mus_musculus.GRCm38.cdna.all.fa.gz

Let's also organize our downloaded data; we will make a new directory ( transcriptome ) in our rna-seq-project
folder and use the mv command to move the transcriptome data we downloaded in the step above.

mkdir —-p /home/gea_user/rna-seq-project/transcriptome && mv Mus_musculus.GRCm38.cdna.all.fa.gz /home/

Index transcriptome

We will now use Kallisto's indexing function to prepare the transcriptome for analysis. The "Index" is a lookup table for
the transcriptome that allows it to be more easily searched by Kallisto. First let's organize our files by creating a new
directory to hold our kallisto work.

mkdir —p /home/gea_user/rna-seq-project/kallisto

Code is there when you need it
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VICE example use case: RNA-Seq w/Jupyter

2. Complete the code below to trim your reads. Make sure that you change INPUT and OUTPUT to reflect your
file(s). If you are working with more than one file, see the bonus exercise.

e INPUT - should be the name of your file
e OUTPUT - should be changed so that the prefix of the file (e.g. SRR5017XXX) is followed by
_trimmed. fastq.gz

trimmomatic SE INPUT OUTPUT -threads 8 SLIDINGWINDOW:4:20 MINLEN:75

3. Move your trimmed files to our previously created output folder (no need to change this code)

mv *_trimmed.fastq.gz /home/gea_user/rna-seq-project/trimmed-reads

4. Complete the cells below to change directories into the trimmed-reads folder and run fastqc

cd

fastqc

Using the Jupyter Labs files browser you can navigate to the trimmed-reads folderin rna-seg-project to view

your fastqc results

Teaching code/command line with faded examples
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Advanced — Customizing VICE

docker
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Advanced — Customizing VICE

Tools and dependencies separate  Tools and dependencies bundled

Tool 1 Tool 2 Tool 3 Docker Docker Docker

Container Container Container
Tool 1 Tool 2 Tool 3
and and and
dependencies dependencies dependencies

(version) (version) (version)

Dependency | Dependency | Dependency
Dependency | Dependency | Dependency

Platform/Language (R, Python, Linux)

Operating System (Version)

Operating System (Version)

;_@ CYVERSE



Advanced — Customizing VICE

(M Overview [J Repositories 30

Pinned

(] jupyterlab-base Public

Jupyter Lab base Docker container recipes for
CyVerse VICE

@ Dockerfile Y3 %2

B rstudio Public

RStudio base Docker container recipes for
CyVerse VICE

@ Dockerfile Tg1 %2

@ Packages

& https://learning.cyverse.org/project... [jinfo@cyverse.org

A People 13

(] jupyterlab-scipy Public

Jupyter Lab Docker containers for CyVerse
VICE based on Project Jupyter base images

@ Dockerfile 3 %5

£] rstudio-verse Public

RStudio verse Docker container recipes for
CyVerse VICE

@ Dockerfile 1 %5

Ay Teams

CyVerse Visual Interactive Computing Environment

Base Docker containers for CyVerse VICE, containers hosted on https://hub.docker.com/u/cyversevice

["1] Projects

(] jupyterlab-datascience Public

Project Jupyter Data Science Notebook with
CyVerse addins

@ Dockerfile Y3 %2

B rstudio-geospatial Public

RStudio geospatial Docker container recipes
for CyVerse VICE

@ Dockerfile % 2
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Advanced — Customizing VICE

1. Write a Dockerfile 2. Push container to CyVerse

]
# Install bioconda packages |

RUN /opt/conda/bin/conda install -y -q fastqc=0.11.7=5

RUN /opt/conda/bin/conda install -y —-q trimmomatic=0.38=0

RUN /opt/conda/bin/conda install -y -q sra-tools=2.9.6=hf484d3e_0
RUN /opt/conda/bin/conda install -y -q parallel-fastq-dump=0.6.5=py_0
RUN /opt/conda/bin/conda install -y -q kallisto=0.46.0=hb6a4e58_0

RUN /opt/conda/bin/conda install -y —-q fastp=0.20.0=hdbcaad40_0 dOCker
£23 %

3. Create an interface and get button 4. Use your tools

[0 OFCEAC usoes 31

“ 18 Documentaion | ) Dets
P Muscle-3.8.31 » B ( Launche
Sl Thisis 2 Perlwrapper that santizes sequence names before passing them to: MUSCLE v3.8.31 by Robert C. Edgar This software i donated o the public domain. Please cite: Edgar, R.C. Nucleic Acids Res 32(8), 1792:97. -
- Q teme
H oy [ Notebook
° L=
@ Analysis Info Parameters Advanced Settings (optional) Review and Launch =" O downloads.stderr. ?
[ downloads st B 0s)

o
= P o Python 3 Bash Javascript

Step 1: Analysis Info Next Q P d B C V (Nodes)
& N owere y Cyverse e

f— Console
(70 uscle3ss1_anaysist [ma]

Ente analysis ran "3 B

Comments Python 3 Bash

ot aldr Other
fiplant/home/viliams/analyses Browse
E = v E
ome @ Launcher
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Learning.cyverse.org

A CyVerse Learning Center Home

o Docs » Getting Started © Edit on GitHub
atest

& CYVERSE

Quick Start Guides |_ E A R N | N G

Platform Guides

Frequently Asked Questions .
A Learning Center Home

Glossary

Tool and App Integration Welcome to the CyVerse Learning Center

Tutorials

)

The CyVerse Learning Center is a release of our learning materials in the popular “Read the Docs’
formatting.

Power Users
Workshops

Webinars

Getting Started

Contributing to the Learning Center
Account Creation What to do first

Create a CyVerse account
e Upload your data
e Launch an analysis
e Watch a Getting Started Webinar
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