Let’s discover Jupyter through

the IFB cloud

Working environment



SETL I T What is jupyter book ?

- One of the most popular tool among data scientists to perform data
analysis

Provides a complete environment in which numerous programming
languages can be use through a simple web browser

o

® g,

ex : Bash (Linux), Python, Java, R, i
Julia, Matlab, Octave, Scheme, Jupy er

Processing, Scala .v
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Semen.s bioinformatics platform

An unique interface/file where text,code and output codes can be mixed :

Allctgs

Entrée [30]: 1 plt.figure(figsize=(17, 6))
ax = plt.gca()

df_cdhit[(df _cdhit.sp == '0b')].plot(x='pb",
df_cdhit[(df_cdhit.sp == '0g')].plot(x="pb', y='
plt.axhline(y=5, color='darkslateblue', linesty
plt.axhline(y=84, color='slategrey’, linestyle=
plt.axhline(y=163, color='slategrey’, linestyle:
& plt.axhline(y=247, color='grey’, linestyle='-')

o

. .
- Code can be executed Inside
plt.title("COHIT length of the contigs versus nomber of sequences within a cluster", fontsize=10)
1 plt.xlabel('Cluster length')
12 plt.ylabel(Number of sequences by cluster')
plt.xticks(

rotation=45,
horizontalalignment='right’,
¢ fontweight="light",

7 fontsize="12",

18
19 plt.show()

- code output is directly oF
displayed in the notebook

(COMIT length of the contigs versus nomber of sequences within a cluster

20

150

100

Number of sequences by cluster
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o=
St bioinformatics platform H

An unique interface/file where text,code and output codes can be mixed

~ Jupyter parseClstr-Copyl garde :ily a8 minutes @ | sedeconnecer
Ficner  Edion  Afichage  lnsérer  Celule  Noyau  Widgets  Ade Nonfabe | Pytnon3 O

. code can be executed inside ...

1 - CDHIT data analysis before anchoring on genome

each cell of the notebook

+ CDHIT Input : 1,306,676 contigs assemblied from no mapped reads
 Tests & results.

09 095
080 375615 484,394
085 418136 531326
090 473270 588,983
095 514441 650658

- code output is directly

1.2 Converting cdhit file into a csv loaded as a dataframe with pandas

d iS p | ayed i n t h e n Ote bOO k The script cdhi ing.py create the csv file allCtgSIRIGIN_TOGS681.dedup8095.PANDAS.csv

Load csv file into a pandaframe

Entrée [1]: 1 import pandas as pd
> import matplotlib.pyplot as plt
3 import numpy as np

5 csv_cdhit_file = /home/chrlst1ne/Du(umenLs/Thess/Data/(DHIT/ALL TGS MERGE/aUCthIRIGIN T065681. dedup8o9s. PANI
df_cdhit= pd. read_csv(csv_cdhit_file,names=['ctg’, sp', 'ctg-list', 'sp_list'], header=0)

- explanations, formulas, charts ,
can be added




=LIICC L | ab notebook for science data ?

.- One file to analyze data and generate
reports

. Can be exported to many formats, including
PDF and HTML, which makes it easy to share
your project with anyone.

- Analysis are more transparent, repeatable
and shareable



=L LUl How to become a super datascientist ?

easily import tabulated files into dataframes, similar to dataframes in
R (and export)

manipulate data tables / DataFrames

easily plot graphs from these DataFrames using matplotlib

I':“‘"Ij a.h Ln: s "H‘A
N Pandas / ‘I
W M (;'_1.;‘ matplotllb : o", = :

pandas b%f
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« Launch our analyses through a jupyter book
within a virtual machine launched via the IFB
cloud “BIOSPHERE”
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ooooo

Launch our analyses through a jupyter book
within a virtual machine launched via the IFB

cloud “BIOSPHERE”

Through this virtual machine, we will create jupyter books and execute

all our analysis

|||||||||
2 c o © | & https://134.158.247.8/tree/mydatalocal cee
: Jupyter Quit | Logout
nnnnnnnnnnn Clusters
Select items to perform actions on the m. ew~| =
Notebook
&/ m talo lame
o]

La liste des notebooks est vide.

FFFFFF

Terminal



=T LY M Biosphere, IFB CLOUD FOR LIFE SCIENCES
< IFB

GENOUEST [ ]
Rennes

MBI
INSTITUT FRANGAIS DE ' BIOINFORMATIQUE ViRers s tanGy

IGEST
s b ﬁh rch

« A federation of clouds, which relies on .
interconnected IFB's infrastructures, il
providing distributed services to T Hhoe
analyze life science data

{EH 9 -
o .Access to a large set of virtual
‘33'

machines  (computing  ressources, i e,

MI(ROSCOPE rrrr PRABI Ly n-Grenoble

bioinformatics tool) NP



=L LAY LL | et’s start with biosphere

® Open the biosphere website :
ue.fr/cloud/ and sign in

biosphere.france-bioinf« X
€)>C @ © | @ https://biosphere fi i ique.fr/cloudweb/login/2next=/ PR moae =

¥ o
})\lfb Biosphere

RAINBio myvM DATA support~ [en]

E] siGNIN

INSTITUT FRANGCAIS
DE BIOINFORMATIQUE

@ INRAZ . i e@(,f



https://biosphere.france-bioinformatique.fr/cloud/

Let's start with biosphere

e Select a specific group

L]
6«/“:3 Biosphere RAINBio m DATA Support ~ !

Connecté.e en tant que francois.sabot@ird.fr

Bl cLouD

[en] English
[fr] Francais
Déploiements | &

£} Paramétres

‘& Groupes
[m} ID Nom Début Groupes Spécification
& Quota

1 Arréter les déploiements O se déconnecter

Appliances et déploiements favoris Déploiements récemment terminés | S Quota

D Broker Nom Der. dém. Paramétrage

1



Let's start with biosphere

® Ask for joining Variants SG-2023 (Variants (SouthGreen 2023))

2 .
¢ IFB Biosphere pp, myvVM DATA

] LISTE DES GROUPES

Mes groupes Rejoindre un groupe Créer un groupe

Afficher | 10 v éléments Recher

Nom 1Y Site web Actions
o 2AD (Acquisition et Analyse de Données pour |'Histoire Naturelle), UAR2700 (<] +
o AGAP (Amélioration génétique et adaptation des plantes méditerranéennes et tropicales), 1098 @ +
& Agrolmpact (UR1158 Agrolmpact Agroressources et Impacts environnementaux), UR1158 (K] +
o AMAP (botAnique et Modélisation de I'Architecture des Plantes et des végétations), UMR5120 () +
= ANF_Metabiodiv#2 (Exploration de la Diversité Taxonomique des Ecosystémes par Metabarcodinrg) (& +
o ANSES - Sophia-Antipolis (ANSES - Laboratoire de Sophia-Antipolis), 13001202400043 (& e
&= ANSES AVB (ANSES Antibiorésistance et Virulence Bactériennes), - (<] +
& ANSES Fougeres (ANSES Laboratoire de Fougéres), - @ +
o ANSES Ploufragan (ANSES Ploufragan-Plouzané), 13001202400118 () +
£ ANSES-MYCO (ANSES - Mycoplasmoses animales), na +
Affichage de I'élément 1 a 10 sur 178 éléments Précédent - 2(3|4)|5 . 18 | Suivant

12



LT TN Connected / here we are

RAINBIO catalog to access our Virtual Machine (VM)

3 biosphere.fran

€ c o

© | & https;//biosphere france-bioi ique.fr R nmoe =

32 b Biosph
N 10SPRere  pagio myvm DATA %k Publey missing JENILL SN B

christine.tranchant@ird.fr (eduGAIN)

E WELCOME ON BIOSPHERE, IFB CLOUD FOR LIFE SCIENCES

French Institute of Bioinformatics (IFB) provides life scientists with a federation of clouds, Biosphere, and bioinformatics cloud services to analyze life science data. Biosphere is used for scientific production in the lfe sciences, developments, and to support events like cloud and scientifc training
sessions, hackathons or workshops

BIOSPHERE FEATURES
With IFB-Biosphere, you get:

+ Pre-defined bioinformatics environments, available with an one-click deployment from the RAINBio catalogue
+ Single sign-on, with your academic credentials for all sites (Sign in)

« An unified portal (Biosphere portal) for users to deploy virtual machines on all clouds

+ More than 5,400 VCPU and 27 TB RAM (System status)

+ Modular cloud environments, from a single virtual machine (VM) to tenths of VMs, up to 48 VCPU and 250 GB of RAM per VM
+ Big memory VM with up to 3 TB RAM

« Admin right in your totune tools and

« High-availabilty thanks to the different sites of the federation

« Usual public biological reference databases

« Support for your training or workshop (CPU, RAM, storage, IFB experts)

BIOSPHERE PORTAL

The Biosphere portal provides high-level cloud interfaces

« The RAINBIo catalogue to select the bioinformatics cloud appliances, useful for your analysis,
« An operating center to manage your cloud deployments with single virtual machines (VM) or complex applications with multiple VM
« Adata center showing the public reference databases available in the IFB's clouds.

BIOINFORMATICS APPLIANCES

informatics appliances available in the RAINBio catalogue provide scientists with thematics environments, base appliances, web-based and desktop appliances.

The bi

Bioinformatics apps :

« Genomics, genome annotation, genomics,
« bioimaging,

« metabolic pathway, metabolomics,

« microbial ecology

Base apps :
« Linux distributions: Ubuntu, Debian, CentOS, with apt'yum, pip, docker (compose & swarm), ansible, conda (bioconda and R channels),
« Workflow environments (BioPipes), with Nextflow, SnakeMake, CWLtool, conda + Bioconda, Docker + Compose

+ Web-based: Rstudio (BiocManager, any R modules), Rshiny (Bring your own Rshiny app), Jupyter (Kernels Python & R), Welinverter...
» Granhiral Decktnn (XFOF4 +« X2Ga) Rinimane (Fiii/lev) Cutneeane
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Semen.s bioinformatics platform

Searching for the vm we will use

vm’s name : analysesSV

UV myVM o DATA

/l FB Blosphere

£# Clé pulique (PubKey) absente [ s oD U4

hristine.tranchant @ird.fr (eduGAIN,

El RAINBIO - APPLIANCES BIOINFO

Catalogue des appliances bioinformatiques dans le cloud, filtrez

TIQUES DANS LE CLOUD

S en utilisant les termes présents dans I'ontologie EDAM, ou en langage naturel.

T e e LI B R e ¢ .
= + L analyses -
App Store (4) Appliances Outils Appliance éditables Ajouter.... & . .
. .
AnalysesSV CoursALalysesNanoporeSG NGSanalysisJupyter _ . -
. .
Q beftools, BEDTools, BWA, v ¥ bandage, Jupyter ¢ % BEDTools, BWA, Jupyter, S ¢ ¥ Repet . .
s B AMtools . .
w . 4 . .t
4 % DNA polymorphism, W Data architecure, analysis and desi W Data architecture, analysis and desi W Bioinformatics R ] | e
F e e et s > F v s 1 h
.' Le code couleur reste le méme pour une méme appliance.
.

F e ww o oEE o owoE o oW oE o owowow oW ow®

Cea |NRA@ /i Inserm
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Semen.s bioinformatics platform

Let’s run vour vm throu

¢~ IFB Biosphere RAINBio myVM DATA

christine.tranchant@ird.fr (eduGAIN)
e ™ m m o m o m o momoEomoEoEoEoEoEoEoEoEoE o,

Appliance AnalysesSV w @ :

4P LANCER .
& Exporter en md . /P DEPLOIEMENT AVANCE .
R R R
Description Outils
This IFB cloud appliance provides both the Jupyter Notebook and Lab environment (see explanations) to work on the structural variants detections on beftools | BEDTools || BWA || Jupyter || Matplotlib | pandas | SAMtools
short and long reads.
This Jupyter app is based on the Jupyter Docker Stacks (see details). By default, this Biosphere app uses the stack jupyter/datascience-notebook but os Ubuntu 20.04
users can choose any other existing stack with an Advanced deployment in Biosphere portal. ¥ -
In addition, we integrated various tools to perform the SV detection Recette de I'app (git)  https:/github. |_SV_VM
Tools App de base Jupyter
« Bash kernel for jupyter
« Pandas
« Matplotlib )
« Jupyter notebook/lab Caractéristiques
. seqtk
« Minimap2 i
. BWA-MEM2 Nom long Analyses des variants structuraux en short reads, long reads et assemblage
« Samtools/BCFtools Version 10
« BEDtools
» VGEaols Créée 25 mai 2022 16:53
* GATK
* Sy Derniére mise & jour 8 juin 2022 16:46
« BreakDancer
* Sniffles Clouds exclus (%)
« Mummer
Contact
« Support Cloud IFB P
i Creédits
Developpers
« Francois Sabot SouthGreen Platform Contact Francois Sabot Southgreen
« Julie Orjuela-Bouniol SouthGreen Platform
Francois Sabot Southgreen
App data Développeurs Julie Orjuela-Bouniol SouthGreen Platform
« Version : 20.04
« OS:Ubuntu

« OS version : 20.04

Licence
Licensed under GPLv3

Site
web

hitps://hub.docker




SouthGreen ’ h the cloud

RAINBio myVM DATA £ Clé publique (PubKep) absente ENS TSNS &

.
@/lFB Biosphere

christine.tranchant@ird.fr (eduGAIN)
e " W E o moE o oEoEoEoEoEoEoEoEoEoEoE oo,

LANCER

%P LANCER
/P DEPLOIEMENT AVANCE
.

Description Outils " " m EE s EEEEEE

Bl Appliance AnalysesSV % B

& Exporter en md

“This IFB cloud appliance provides both the Jupyter Notebook and Lab environment (see expla
short and long reads.

This Jupyter app is based on the Jupyter Docker Stacks (see details). By default, this Biospher
users can choose any other existing stack with an Advanced deployment in Biosphere portal.
In addition, we integrated various tools to perform the SV detection

Configurer le déploiement d'une appliance

Tools
- Bash kernel for jupyter 3 A 3 ; " -
- pandas Déploiement de I'appliance "AnalysesSV'
« Matplotlib
= Jupyter notebook/lab
« seqtk
: ZV‘C‘,T;"SMZ Name CTranchant
« Samtools/BCFtools
« BEDtools P HH
s Groupe a utiliser DIADE (Dlversité, Adaptati{ o . |VCPUh v
+ GATK | Quelle gabarit d'image doit étre utilisé |
« Syri 1
i - Cloud . - sur ce cloud ?
? e ifb-core-cloudbis v
* Mummer
CoRtaEE Gabarit d'image cloud ifb.m4.small (1 vCPU, 4Go GB RAM, 25Go GB local disk) v
: Sipgresi ifb.m4.small (1 vCPU, 4Go GB RAM, 25Go GB local disk)
Developpers ifb.m4.large (2 vCPU, 8Go GB RAM, 50Go GB local disk)
: ggzg“g'rfui:’;‘;:I“;gjfn";;‘:‘;‘; - ifbo.m4.xlarge (4 vCPU, 16Go GB RAM, 100Go GB local disk)
ifb.m4.2xlarge (8 vCPU, 32Go GB RAM, 200Go GB local disk)
APPvda‘aM Annuler ifb.m4.4xlarge (16 vCPU, 64Go GB RAM, 400Go GB local disk)
el ifb.x1e.4xlarge (BigMem) (16 vCPU, 384Go GB RAM, 600Go GB local disk)

- OS version : 20.04

ifb.m4.6xlarge (24 vCPU, 96Go GB RAM, 600Go GB local disk)
ifb.m4.8xlarge (32 vCPU, 128Go GB RAM, 800Go GB local disk)
ifb.x1e.8xlarge (BigMem) (32 vCPU, 768Go GB RAM, 600Go GB local disk)
ifb.m4.12xlarge (48 vCPU, 192Go GB RAM, 1.2To GB local disk)
ifb.x1le.12xlarge (BigMem) (48 vCPU, 1.1To GB RAM, 50Go GB local disk)
ifb.m4.14xlarge (56 VCPU, 240Go GB RAM, 1.4To GB local disk)
ifb.x1e.16xlarge (BigMem) (62 vCPU, 1.5To GB RAM, 1.5To GB local disk)
ifb.x1e.32xlarge (BigMem) (124 vCPU, 2.9To GB RAM, 2.9To GB local disk)

Licence
Licensed under GPLV3

Site psiihub docker
web
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Semen.s bioinformatics platform

Let’s run vour vm through the cloud

Loading.

/ 1 FB Blosphere

RAINBio DATA

£} Clé publique (PubKey) absente

christine.tranchant@ird.fr (eduGAIN
Bl cLoup

Support ~ 2-

Déploiements | <

ST -
(] D Nom

Début Groupes Spécification Broker Cloud Acceés
.
» o . 0 16 B . LS
.D X 19435 AnalysesSV (1.0) CTranchant ; ? | 4Jui 15 2022, 16h54 DIADE 82 | 400 1e82  ifb-core-cloudbis m
. .
. .
s s s m s oamomamomaowa

1 Arréter les déploiements Tout voir (1)
Appliances et déploiements favoris Déploiements récemment terminés | S Quota
D Broker Nom Der. dém.

Paramétrage
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Semen.s bioinformatics platform

Let’s run vour vm through the cloud

ready !

L
é/ IFB Biosphere

RAINBio DATA £} Clé publique (PubKey) absente NS 32 2-
christine.tranchant@ird.fr (eduGAIN)
()
CLOUD
Déploiements | © = -
O =="D=Nom® = = = = = s s ¢ s 2 0 0200w Début Groupes Spécification Broker Cloud Accés
.
. .
. . ) 3| 16 ) i https Params =
O ® 19435 AnalysesSV (1.0) CTranchant . 2 4 ui 15 2022, 16h54 DIADE 64 400 1e82  ifb-core-cloudbis
. .

134.158.248.237

1 Arréter les déploiements

Tout voir (1)



s°““‘§£°°2 Let’s run vour vm through the cloud

get the url... link “https”

=2
€& IFB Biosphere RAINBio M DATA £ Clé publique (PubKey) absente NI SS 82

christine.tranchant@ird.fr (eduGAIN)

Bl cLouD

Déploiements | & S M-S
O ID Nom Début Groupes Spécification Broker Cloud Lt *Aecés® * " "

. = 16 5 " https Params ="
0O @ 19435 AnalysesSV (1.0) DV cTranchant ) 4 Jui 15 2022, 16h54 DIADE 64 | 400 le82 rﬂrcore-cloudbls: 134.158.248.237

1 Arréter les déploiements Tout voir (1)
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<% bioinformatics platform

Let’s run our vm through the cloud

Get the token identifiant... link “Params”
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=15 bioinFormatics platform

[ 178 Cloud Z Accueil - o @
PR R R
<« Cc @ © | & https://134.158.247.8/tree - 133% | - @ Y moe =
e e R e e L S R e e e e e
— Jupyter Quit | Logout
Files Running Clusters
Select items to perform actions on them. Upload New~ £
0 v &/ Name &  Last Modified File size
3 mydatalocal il'y a un jour
3 public ily a 3 mois

1079760dd85a9bbca3e10354| ~ v Toutsurligner Respecterlacasse Respecter les accents et diacritiques Mots entiers £




SEITCCC Create vour first jun

Go into the directory “work™ and create a new jupyter book
-> kernel : bash

<« c o © | & https://134.158.247.8/tree/mydatalocal 133% - @ v m o & =
— Jupyter Le e eaee s Quit,, logout
* .
z . .
Files Running Clusters
.
Select items to perform actions on them. - Upload z
= Notebook
0 | ~ @m/ mydatalocal Name e
Y . Bash
o . ilyaq Julia1.5.3
La liste des notebooks est vide. - Python 3
R
Other
Text File
Folder

Terminal
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Semrnisi bioinFormatics platform

myFirstJupyterBook

mydatalocal/ & uUntitled - Jupyter Notet x [Sd

© | & https://134.158.247.8/notebooks/mydatalocal/Untitled.ipynbkernel_name=bash

Renommer le Notebook

Saisir le nouveau nom du notebook

myFirstJupyterBook

Annuler

n o ¢




=L ATC Ll Run your first bask command - wget

e Download all the jupyter books with the command wget

wget https://itrop.ird.fr/trainingts/notebook/DAY1-2/Day1_Get_ Data.ipynb --no-check-certificate

> 5 » O 2 :

< > C A Non sécurisé | https://134.158.248.237/lab/tree/work/MyFirsrtJupyterBook.ipynb
G GLPI-Authent... €) GitHub-rougi... & Programmati... B TE @ IdP Shibboleth @ Autres favoris
: File Edit View Run Kernel Tabs Settings Help
- * c jovyan@f8b3d6798e27: ~AwiX | [M] Day4_SV_genome.ipynb X | [® MyFirsrtlupyterBook.ipynb < | + %
I = a B + X O B » m C » Code ~ BESH O
o B / work / . L. L=
= My first Juptyper book - Training SG SV

My first linux command - pwd

pwd

/home/jovyan/work



