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O Sequencing data

Next-Generation Sequencing Statistics

Vendor: Roche IHlumina ABI J Genome Sequencing Projects
16 000

Technology: 454 Solexa GA SOLIiD W Complete
. | B Incomplete
Platform: GS20 FILX | T I I Iix ] 2 3
1 12 000
Reads: (M) 0.5 0.5 | 1.25 28 100 150 40 115 320
! ] ] v
- o
Fragment
e ] g 8000
Read length: 100 | 200 | 400 35 5( 100 25 25 50 £
Run time: (d) 0.25 | 0.3 | 0.4 3 3 5 6 5 8 4 000
Yield: (Gb) 0.05 | 0.1 0.5 1 5 15 1 4 16
.« (Ch/ v o | o e raa | 1.6~ a » a4 6 - 0
Rate: (Gb/d) 02 198|593 | 8 3 | 034 101 2 2007 2008 2009 2010 2011 2012 2013 2014
0.01 | 0.01 | 0.03 2.8 8 2
Images: (TB) .0 .0 0.0 0.f 1 5 1.9 YEAR
) ' | | ] source: www.genomesonline.org
PA Disk: (GB) 3 3 15 175 300 300 200 | 750 | 1200
PA CPU: (hr) 10 140 | 220 100 70 NA NA NA NA

RA(CER) . ‘ .
source: www.nolitisenomics.com/next-seneration-
Read length: 200 | 400 | 2x35 | 2x50 | 2x100 | 2x25 | 2x35
Insert: (kb) 1.5 3.5 0.2 0.2 0.2 3 3
Run time: (d) 0.3 | 0.4 6 10 10 12 10

Yield: (Gb) 0.1 0.
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Rate: (Gb/d) 0.33 | 1.25  0.33 | 1.6 3 0.34
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Complete genome sequencing o s
become a lab commodity with* *
, NGS (cheap and efficient) ——
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And other experimental data...
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Nucleotide sequence data (compressed)

Gene expression data
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Macromolecular structures
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OJUD Plateformes Expérimentales en Biologie

Plateformes nationales Nb
(GIS IBISA)
Imagerie cellulaire |9 - ~
Génomique Biological platform
. . ’ I 6 (Genomics, IMaGing,
Transcriptomique PROteomics...)
ﬂ Bioinformatics
Protéomique |3 center
Cloud
. . resources
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o Infrastructures in Biology

—

4| » + .hnp'//!ools genouest.org/tools /genouestsf/blast.php/en/ ¢ | | Qr Google

1

=
[0 BB TCI0v iph dg gsb dc b ip p w m a | t | ta 06 stratusv cloudy grisbiv embrv admv GBIOvY »

CenQuest Bioinformatics Platform

:.: NCBl! Resources NPS@: Welcome to Network Protein Sequence @nalysis at IBCP, FRANCE

%NCBI GenOUESt Bl - # 4+ & npsa-pbil.ibep.fr I NPSa , _ =1

O BB O ifbv techv elixy idby e~v corev bdcY cfpY d3 m mapred* viz¥ r f i g tech~

4| » + 1 hp
0 H#8 7G10v iph

National Center for

B 2 &% Pola Blelnformadique Lyennals
EMBL-EB| ST )| AW Naewerk Preowdin Sequence Analysis

Resource List (A-Z) = . _— .
La NPS@ is the IBCP contribution to PBIL in Lyon, France
All Resources MicroScope Home - MaGe: Microbial Genome Annotation & An...ses for (re)Annotation and Analysis of Microbial Genomes
Databases Tools = . .
Chemicals & Bioassay 4 &3 www.genoscope.cns.fr ' . ¢ ¢ itions] [PE
Data & Software (] 5 O ifbYy techY elixY idbY eY coreY bdcY cfpY d3 m mapredY viz¥ r f | g techvy f » [+
* Data Resource e
DNA & RNA

ENA G Domains & Structures 8' o Weicome guest
UniProt N e e 8 ~ ( Lost password? ) - - % _ LOGIN Bl m
ArrayExpress « P ke V)
Ensembl N  Genetics & Medicine 8
interPro S O MaGe Genomic Tools
PDBe Genomes & Maps i
Homology ' User Panel About
Literature *® Text Format  Help
Bioinformatics : Home
“ 7 4 3 bioinfo.genotoul.fr Il Lecteur BES) &) Latest News
(0 5 O ifbv techv elixY idbY ev core¥ bdcY cfpY d3 m mapredY viz¥ f g techv f »
* About the
Ab s
Research Ll
PhD Studie
Training
Industry Suy .
Gr &Te d
EBI Funder and services

to treat and vizualize the
biological data

_— e a e e — |



Ufu Bioinformatics Today

® Biological data are big data
® [552 online databases (NAR Database Issue 2014)
e Institut Sanger, UK, 5 PB - Beijing Genome Institute, China, 7 sites, 20.6 PB

=) Big data in many places

e Analysing such data became difficult
® Scale-up of the analyses : gene/protein to complete genome/proteome, ...
e Lot of different daily-used tools that need to be combined in workflows
e Usual interfaces: portals,VWeb services,...

m) Datacenters with ease of access/use

® Distributed resources
e Experimental platforms: NGS, imaging, ...
® Bioinformatics platforms

' = Federation of datacenters

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon
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® Essential characteristics

® On-demand self-service
e No human intervention

® Broad network access
® Fast, reliable remote access

®Rapid elasticity
® Scale based on app. needs

eResource pooling
® Multi-tenant sharing

® Measured service

® Direct or indirect economic model with
measured use

® Deployment models

® Private

® Single administrative domain, limited
number of users

e Community

e Different administrative domains with
common interests & proc.

e Public

® People outside of institute’s
administrative domain

http://csrc.nist.gov/publications/
nistpubs/800- 145/SP800- | 45.pdf

Cloud?

eHybrid
® Federation via combination of other
deployment models

® Service models

e Software as a Service (SaaS)
e Direct (scalable) hosting of end user
applications
e Platform as a Service (PaaS)
® Framework and infrastructure for
creating web applications
e Infrastructure as a Service (laaS)

® Access to remote virtual
® Machines with root access

—_—)

Special Publication 800-145

NST

National Institute of
Standards and Technology
U.S. Department of Commerce

The NIST Definition of Cloud
Computing

Recommendations of the National Institute
of Standards and Technology

Peter Mell
Timothy Grance

h L4
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http://csrc.nist.gov/publications/

Cloud IDB

® +70 users from all IFB regional centers

®. Cloud workbench for Biology

Scientists

Infrastructure Distributed for

Biology

https://idee-b.ibcp.fr/cloud.html

Running since Sept. 201 |

IBCP FR3302 CNRS-Univ. lyonl, Lyon,
France

opened to Biology community

|4 bioinformatics appliances: Galaxy
portal,
standard compute nodes, proteomics,

virtual desktop, structural biology, ...

RENATER

PRABI 16, APLIBIO 28, RENABI-NE 13,-GO 7,-SO 2, -

GS5

® VMs up to 32cores-768GB RAM

® [nfrastructure

® Compute +900cores +4TB ram
® Standard nodes (32c¢-128GB)
® Bigmen nodes (64c 768GB)

® Storage +250TB

® Virtual disks, large-scale object

storage (S3)

® Powered by StratusLab and CEPH

Jp)) Lyon 1

Frontend
B NS
X
Pdisk
storage
X _
=]
10giga

IDB's Cloud )

iSCSI
Object Cloud Hypervisors
storage - std nodes: 32c 128GB
<

% - bigMem nodes: 64c 768 GB

stratuslab

@


https://idee-b.ibcp.fr/cloud.html
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1 French Institute of Bioinformatics - IFB

Mission : to make available core
bioinformatics resources to the national/

international life science research community.

® To provide support for national biology programs

® To provide an IT infrastructure devoted to
management and analysis of biological data

® To act as a middleman between the life science

community and the bioinformatics/computer
science research community

INSTITUT FRANCAIS
DE BIOINFORMATIQUE

ELIXIR French Node

® optimizing the interactions and coordination
between the national level and ELIXIR and
other ESFRI infrastructures in biomedical and
environmental field,

® promoting consistency and
complementarities between the components
offered by the ELIXIR French node and those

i' o of other European nodes

T
‘ TARA

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon



- IFB e-Infrastructure

® Support : help members to deploy and use their tools
® e-infrastructure: hardware, biology data collections,
bioinformatics tools

® Academic cloud for life science
® 3 core ressource ‘IFB-core’ hosted at CNRS IDRIS SC center (Paris)

® + regional resources
® 6 regional bioinformatics centers with 2 clouds
® |1,000 cores - 6 PB but +20 bioinformatics platforms

® Create a federation of clouds for life science

® Technical organization
® GRISBI: a national technical group (all national platforms)
® Participation to ELIXIR task forces

INSTITUT FRANGAIS
DE BIOINFORMATIQUE

Max VM size

Cloud Ressources Location # Compute Cores #TB Storage  # TB RAM Technology

IFB-core CNRS-IDRIS, Paris | 100 50 1 . 40c256GB |  StratusLab

..........................................................................................................................................................................................

IFB-core 2014 CNRS-IDRIS, Paris 4,000 500 - 96c 17B StratuslLab

..........................................................................................................................................................................................

IFB-core 2015 CNRS-IDRIS, Paris | 10,000 2000 § ] § 96¢ 2TB § StratusLab

..........................................................................................................................................................................................

idee-B PRABI-IBCP, Lyon | 1,000 380 g 4 . 64c768GB |  StratusLab

Genocloud IFB-GO, Rennes | 240 8 g 1 g - g ONE
Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon




) Extended cloud functionalities for bioinformatics

® Bioinformatics appliances

e integrate bioinformatics tools and workflows

Stra tUSIa b e Bioinformatics marketplace

Native cloud services

e focus on bioinformatics appliances
e satisfy visibility contraints for some bioinformatics
appliances (confidentiality)

Bioinformatics metadata “bio:tool”
e annotate appliances with attributes related to
bioinformatics tools

e help to select suitable bioinformatics appliances
containing the required tools

® |ntegrated Web interface

e VM & virtual disks management
e filter bioinformatics appliances with “bio:tool”

e CEPH storage backend

large scale and distributed storage

reliable by replication

high-througput 10

single unified storage cluster for all interfaces:
block, object and file system

Authentication

Virtual machine
management

Persistent disk service
Client CLI

etc.

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon



Ufu Bioinformatics cloud appliances

—_—)

® Bioinformatics
appliances are usual
virtual machines

BLAST R

FastA OMSSA

* small:few GB, easy to ClustalW2 SSearch
convert in most PeptideShaker
. . ARIA
virtualization formats HMMer BWA X!tandem
TopHat
samtools Galaxy
® |nstalled and pre- Clustal .- . Muscle
. Omega
configured with
bioinformatics tools new cloud
e c.g. BLAST, Clustalw, ARIA,
MEME, HMMer, TopHat,
BWA, Samtools, etc. i Blomformatlcs Marketplace A
® Recordedina f‘ 5"
' marketpla-ce Sequenceitrucwres Proteomics Galaxy

® devoted to bioinformatics

iftD

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon



® Bioinformatics marketplace
® both a virtual machines repository

5 Run blomformatlcs appllances

oni
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t e ) (eb-coudeet Brp *r/cous (4]
Pt gt mhint et EBTS PS et it art XS m o oa L et At ks W

D€ S st mahine Lheud

Vo ov sgeed @ o dvien | Soings | Home ' s ' Jugs o

® Store life science VMs jéeg — o S .._..j

® and a catalogue o mw | _:
® Help users to select the w o T [— o FEe |
appropriate VM for their analysis ® - “ l

Select tools
Scientists can filter (1)
the appliances through a D)

(2) ——=\\/ch interface to identify
4/ and launch (2) the

appropriate ones.

Galaxy

Sequences Proteomics

Blomformatlcs Marketi ace )
m Structures {—‘ 3
—

Move

cloud
virtual

public data

PDB
PROSITE

Analyze

Use tools (3)p
Scientists have access to their own
cloud resources through web portal,
remote virtual desktop or SSH.

ppppppp

ppppppp

Filter images with metadata

related to bioinformatics
® attribute <bio:tool> inVM
manifests

® scientists can select the
appropriate appliance according
to the tools required for their
analyses

® e.g the BLAST tool
Deploy on several clouds

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon



IdéeB - Cloud
4| > | | 2| | @ idee-b.ibcp.fr/appliances.html ¢ _ O

Bioinformatics Cloud Appliances

B - -
. m]u,mm_ewm Databases | Tools | Cloud | Grid | Documentation | Sign in
S . Appliances | Cloud interface

We provide different bioinformatics cloud appliances ready-to-run. A cloud appliance is a predefined virtual
machine with pre-installed tools and workflows. Most of these appliances can be associated with one of your
virtual disk.

You can get a description of each appliance by clicking on their name in the list below. To run your own
instances, click on the corresponding power button. Then, you will be redirected to a pre-filled form to create
your instances.

» Bioinformatics compute node o
»  Galaxy portal ©

~ Proteomics O

Bioinformatics virtual appliance for protein identification from mass
spectrometry data. Contain OMSSA and X!Tandem tools,
PeptideShaker and SearchGUI graphic interfaces.

» ARIA (Ambiguous Restraints for Iterative Assignment) g2

0 Appliances page

&

List of existing
appliances

Appliance
description
and doc
Direct launch

® ‘Power’ button

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon



0 Filter appliances with tools description

IDB Bioinformatics Cloud

Idb-(loudneb.lb(p.frldoud/

C Q- Google

IDB Bioinformatics Cloud

® 00
Run Instance '

—Choose the appliance

Select? | ARIA2.3

) Cenomics tools
e thematic field Sz analysis

Multiple Sequence Alignment
Nucleotide and Protein sequence searching
Public databases

—Configure your vir{__Seauence analysis

Name? |

Filter by:

......... .
E |

Type ? | small (1 CPU, 4GB RAM)
Number? [1 3
Storage ? |

-e Ll La ol L ] b Ll LA R e

+ ) https://idb-cloudweb.ibep.fr/cloud/

You are signed

—Choose the appliance
Select ? | BioCompute

-
v

Filter by:

¢ thematic fields | --——------
¢ tools v

ABYSS 1.3.2
ARIA 2.3

— Configur @V S SRS TP chines
BWA 0.5.8¢
CAP3
CLUSTALW 2.1
FastA 3.6
HMMer 3.0
MEME 4.7
PREDATOR 2.1.2
Ray 1.3
XPLOR-NIH 2.30
biomaj

galaxy

- small (1 CPU, 4GB RAM)
1

v

-
v

L N —

Run l

I —

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon



1) A cloud driven through a simple web interface

—_—

Bioinformatics cloud "

< # | + @ hups@ cloud.ifb.idris.fr/cloud) 3 ~
O 22 O ifbv tech~ elixY idbY e~v core” bdcY cfpY d3 m mapred~™ viz¥ r f i g techv f gbiov privéev nimbiov strav¥ IRT~Y «criv » BFE
You are signed in as cblanchet | Settings | Instances | Monitor | Help | Sign out
Q f e Powered b
2 11 ' /A_\
Bioinformatics cloud
N Bm stratuslab
/‘_’ e Py Hosted at
| Shutdown : | Go | GetlIPs | | Rename | New Instance | | New Storage | Show Instances | | Show Storages | | Show Appliances | Room for VMs
Instance Showing 1 to 6 of 6 entries C.large  25/36

c2small 1057 144

ﬂ-.---ﬂ reegierhy

¢3.large 24734

0 94 Public data source BIO Data 3% Oy A ssh hitp ©  c3medium 50/70
O 357 test2 - RSAT 0.1 0% 4 8 0V A ssh http o gﬁ?}; ;llglti
() 365 proxy - Galaxy 4.1 0% 4 8 1V A ssh htp ©  mlmedium 14/20
O 369 hotplug &  BIO ComputeNode 0% 4 8 1V A ssh o ::jﬁ; o
O 385 testrel o Galaxy 4.2 0% 4 8 1WA  ssh m )

390 test-cleaner Ubuntu 14.04 0% 2 8 OV A (+)
-n_--—_-___-

Show | 25 + | entries

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon



A

Connection to VMs

—)

ssh/ (+]
s X X2Go Client

ssh/scp (+)

ssh/scp http ©

“!llll Cloud IDB

/2 proteome@idb-cloud.ibcp
€ GNOME

Connection Information = 1280x1024

1) Enabled

You can connect to the ssh/scp port with:

ssh -A -p 20062 root@idb-cloud.ibcp.fr
scp -P 20062 <file> root@idb-cloud.ibcp.fr:

Cloud IFB
Close

P proteome@VM IP

- & GNOME
(] maRacine — root@idb-cloud-vm050:~ — ssh — 387 e B OXO00
® 1db1 maRacme cblanchet$ ssh -A -p 20062 root@idb-cloud.ibcp.fr E
Last login: Mon May 20 15:85:28 2812 from mtl@l-1-88-161-187-9.fbx.pr 1) Enabled
oxad.net
[root@idb-cloud-vm@50 ~]# 1s _
anaconda-ks.cfg 1install install.log.syslog
cleaner.sh install.log mydisk

[root@idb-cloud-vm@5@ ~1# []

2 IN2P3 Cloud 2014, ler juillet 2014, Lyon



1 Cloud Storage for Biological Data
[_]’P g g |

Upload your data

sftp/http/S3

g |
UNIPROT - ‘35 launch jobs

, S BLAST, ¢ ssh ™~
. O ) hareq Clustal, v [

EMBL (NFg etc 3
\ PROSITE. ro) | ’ ~ ’
. — . = E, ‘

"Genomes  ppp B / §) B <5 = §
: = —
— ' \ Master & Storage > Workers

VM ARIA VM CNS

Bioinformatics

Cloud
-\

sftp/http/S3

Get your results

Ecole IN2P3 Cloud 2014, ler juillet 2014, Lyon



L

® CLI ‘scp/sftp’
e GUI: Cyberduck,

Exchanging data with VMs

Calaxy

=_ idb-cloud.ibcp.fr:20133

Transmit
Integrated: Galaxy

idbl:dataset cblanchet$§ scp -P 20132 * root@idb-cloud.ibcp.fr:upload_ dlr/

Tools

Analyze Data

_ search tools

] dataset — title — bash — 39

SampleA.1l.fastq 100% 244KB 244.2KB/s  00:00 Ir computer
SampleA.2.fastq 100% 244KB 244 .2KB/s 00 :00 wser
SampleB.1l.fastq 100% 263KB 2062.7KB/s 0o :00
SampleB.2.fastq 100% 263KB 262.7KB/s 00:00 NSer
SampleC.1. fastq 100% 269KB 269.0KB/s ©0:00 e
SampleC.2.fastq 100% 269KB 269 .0KB/s 20 :00

refl.fasta 100% 10KB 9.9KB/s 00 :00
run_analyses.sh 1e0% 1321 1.3KB/s ©00:00

vcfutils.pl lao%  1SKB 15.2KB/s ©0:00

idbl:dataset cblanchet$ []

idb-cloud.ibecp.fr

= BioMart Central server

SETP Obtenir une clé d"activation !

—. ver
8 = 6 A . man
Nouvelle connexion Connexion rapide Action Actualiser Se déconnecter
antral server
M| « | » |[ & /root & j(Q
om du fichier A Taille Date de modification R
' anaconda-ks.cfg 2.5KB 02/03/12 09:09
¢ cleaner.sh 338B 27/09/12 13:33
» 0 install -- 27/09/12 13:51 ver
install.log 10.5 KB 02/03/12 09:09 ydMine server
install.log.syslog 3.8KB 02/03/12 09:08
> o] mydisk 10B 16/11/12 16:03
r
6 Fichiers = erver

Upload File (version 1.1.3)

File Format:

Auto-detect B

Which format? See help below

File:
| Choisir le fichier | aucun fichier sél.
TIP: Due to browser limitations, uploading files large

guaranteed to fail. To upload large files, use the URI
FTP (if enabled by the site administrator).

URL/Text:

4
Here you may specify a list of URLs (one per line) or
file.

Files uploaded via FTP:

File Size Date
(] SampleC.1.fastq 269.0KB 05/22/2013 ]
() SampleC.2.fastq 269.0 KB 05/22/2013 ]
(] SampleB.2.fastq 262.7 KB 05/22/2013 ]
() wvcfutils.pl 15.3 KB 05/22/2013 ]
(] SampleA.2.fastq 244.2KB 05/22/2013 ]
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appliance ‘Biocompute’
Use your own instance(s)

With pre-installed standard

bioinformatics tools

e BLAST, FastA, SSearch,HMM,...
e ClustalW2, Clustal-Omega, Muscle,..
e Bowtie(2), BWA, samtools, ...

e MEME, R, etc.

Connected to public reference data

e Uniprot, EMBL, genomes, PDB, etc.
e Automaticaly shared to the VMs

Cluster mode

e turn several instances in a single virtual cluster

® shared file system
® batch scheduling

A &=

[

b

0

stratusl

idb ¥

[_jfu Case |: Standard Bioinformatics node

Metadata
<+ sl marketplace.ifb.idris.fr

ifbYy elixY evY coreY bdcY cpY d3 m mapredY viz~v r

Home | Endorsers | Query | Upload | About

Metadata

Show | 10 :| entries (Q BIO compute node

BIO compute node

Endorser. christophe.blanchet@ibcp.fr
Identifier 2HwIZIxLDoxcuCmqwoWVGBpBM
Created 2014-04-04T15:34:44Z

Kind machine

Bioinformatics compute appliance built by CNRS IBCP-IDB.
The following bioinformatics tools are installed and available
from the command line: abyss, blast+, bioconductor, bowtie
bowtie2, bwa, cap3, clustal-omega, clustalw2, fasta36, gor4
hmm, meme, mmseq, multalin, muscle, predator, ray, R,
samtools, simpa96, tophat, tophat2. To log in, use ssh with
your key and the 'root’ account. You have also access to the
tools through a web portal, simply connect to your virtual
machine with a standard web browser. The appliance can
mount the cloud biological database repository (if available)
by giving the corresponding contextualization parameters
with the stratus-run-instance command. For example to run
thic annlianra an tha IRCD rlnnri the command looks like:

L] maRacine — root@idb-cloud-vm050:~ — ssh — 387 ¥ "BIO DB SERVER=idb-

idbl:maRacine cblanchety ssh -A -p 20062 root@idb-cloud.ibcp.fr . This appliance can also

Last login: Mon May 2@ 15:85:28 2013 from mtl@l-1-83-161-137-9.fbx.pr yot time or as a hot mount.

oxad.net
[root@idb-cloud-vm@Se ~]# 1s
anaconda-ks.cfg 1install
cleaner.sh install.log
[root@idb-cloud-vm@50 ~J# []

'umentation on the Idee-B

install.log.syslog

mydisk



U}U Case 2: Cloud Galaxy portal for NGS analyses

Analyse NGS data Pl
e portal Galaxy is widely used in the community

® connected to large public data: sequences and indexes

® |arge user data (GBs)

Preserve workflows and results (cloud virtual disk)

Different domain-specific instances (RNAseq, CHIPseq,
etc.)

For training: create a special instance derived from the
main instance but with dedicated datasets

Help the integration of monthly updates

stratuslab

LA

1875
1876

1077

AF NSAN AANERA

blast
portal

hlact svunnhina

£ lyu\unv 4 ANANRAL N v

Bi mpute 2%
Galaxy 2%
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by elixy datacl¥ mapredY vizvy r f |

Running
Running

Diveanninn
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7 4 =T idb-cloud.ibep.fr:20023

idbYy cbsY rY coreY cfpYy S Im d3I m g techy evY f gbio

IDB Bioinformatics Cloud Galaxy

Analyze Data

)

df m mapred ¥ wviz ¥

4 sl marketplace.ifb.idris. fr

1 B8 WbY ibY elix~

» bdec ¥ r‘p v

Home | Endorsers | Query | Upload | About

Metadata

Show 10 : entries

(Q galaxy

Galaxy portal

Endorser christophe.blanchet@ibcp.fr
identifier COGqPlarAKmWzR2PB-tCEDsHbu7n
Created

Kind

Bioinformatics gateway appliance configured with the
CALAXY portal, built by CNRS IBCP-IDB. You will have acce:
to the pre-installed biolonformatics tools through the web
portal. Connect to your own Galaxy potal with a standard
web browser, simply follow the link on the main IDB cloud
interface. For more details, see relative documentation on t
Idee-B site (http://idee-b.ibcp.fr).

More...

Tools o
—T ° IDB Galaxy cloud instance MSemad history

Get Data 4.9C8

Send Data Welcome to your Galaxy instance hosted by the IDB's cloud platform. 23; ®0R

ENCODE Tools Clustal run clustal log.txt

Lift-Over Usage

Text Manipulation 22 ® /%

Filter and Sort This appliance is configured with the well-known GALAXY portal. You connect to it with a Clustal run outputclustal
in = standard web browser : simply follow the link on the main IDB cloud interface. It can be use _ ® 0%

as an usual galaxy portal and you have access to pre-installed standard bioinformatics tools (for

masss baale acamd 4 cacseeat 6 THAE ccemmacd tacms 14 cemaactddhih o &5
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O Run your Galaxy Portal on Cloud

—_—

Bioinformatics Marketplace

Sequence Structure  NGS Galaxy ARIA (...)

—{ Choose The Appliance }

Appliance ? | Galaxy
Filter by ? | --- THEMATIC FIELDS --- :
-~ TOOLS ---

'—{ Configure Your Virtual Machines }

Name ? ma VM galaxy
Unique ?
Type ? | large (4 CPU, 16GB RAM)
Number ? | 1
Create appliance ?

Clustal,

Master & Storage Workers
VM ARIA VM CNS

'—{ Configure Your Storage }
Persistent disk ? | stockage galaxy 3

OR Volatile disk size ?
§ IBCP's Cloud
Sortal Resources
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1 5012
() 5013

mapred#2
mapred#3

L
L

1 5140 ma VM galaxy

Show | 25

s | entries

BIO MapReduce
BIO MapReduce
Galaxy

A

O #2% idbv cbsvY rv

Tools

search tools

5 Connect to your

Galaxy

0% 4 16 Ow A ssh/scp (+)
0% 4 16 Ow A ssh/sc (+)
0% 4 16 1V A ssh/ http

| + =7 idb-cloud.ibep.fr:20023
core ¥

IDB Bioinformatics Cloud |

cfpvy S

Galaxy

Im d3 m ifbv elixYy datacl mapredY v

Analyze Data

IDB Galaxy cloud instance

Welcome to your Galaxy instance hosted by the IDB's cloud platform.

Usage

This appliance is configured with the well-known GALAXY portal. You connect to it with a

standard web browser : simply follow the link on the main IDB cloud interface. It can be use |

as an usual galaxy portal and you have access to pre-installed standard bioinformatics tols (for
new tools, send a request to IDB support team, idb-support@ ibcp .fr).

Data management

Data persistency between different runs

Keep in mind that except you have added a persistent disk at the launch of this appliance, the
data you have uploaded or computed during your analysis are stored on the volatile disk of this

current cloud instance. So these data will be removed when you will terminate this cloud

instance. You need then to download your data back to your computer before to shutdown this

portal. When this appliance is run in association with one of your virtual disks, the history and
the data of your Galaxy portal is stored for a further execution. Don't forget to attach your |

favorite virtual disk in the ‘Create instance’ form.

Large files

(!) Don't forget to sign in with the pre-defined user : user@cloud.idb fr (password

idbuser).
Galaxy provides users with the 'FTP upload method' to upload large files. On the IDB's cloud

History

1

privé ¥ nimbio ¥

Unnamed history
49C8

Clustal run clustal log.txt

T

Using 4.9 CB

O

stray >»

r .
| + | =

c o

®0R

®0R

@R
® ()R
® )R
@R
@R
@R
® )R
@R
@R
®0R
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[jau Advantages of Cloud for Galaxy

e Added value of cloud for Galaxy,

e for scientific analyses: user-specific resources, isolated,
different domain-specific instances (RNAseq, CHIPseq,
Variants, ...)

e for training: create a special instance derived from the
main but with dedicated datasets

e Examples of training with Galaxy: Mai 2013 Galaxy Lille,
Nov 2013 Aviesan Bioinformatics School

® For integration of monthly updates

e for development & operations (DevOps): different
versions at the same time

® Bioinformatics cloud (e.g. IDB)

e Tightly connected to existing bioinformatics
resources
' e Linked to public biological databases
e In collaboration with the French Institute of Bioinformatics

iftD
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U}U Case 3: Proteomics virtual desktop

® Motivation
e Collaboration with a mass spectroscopy S T T e v e ST s

Home | Endorsers | Query | Upload | About

platform 3 Metadat
e Running out of space on their local resources g Meladaid
o ° ° o © oW 10 : entries proteomics
® Protein identification tools g ¢

e Mass experimental data
. Reference databases : nr’ SWISS-PrOt B'ioi.nformatics;;rt‘u'a’l appliance for protein identification
e Reference screening tools: OMSSA, X!Tandem Peptideshaker and searthCUI tools. Detas on 108 web 5

http://idee-b.ibcp.fr.
More...

. ° t f N NX - proteome@idb-cloud-vm039.ibcp.fr: 1000 -~ VM Proteome (GPL Edition)
Se r I n e r ace 4% Appications Places System % - o Mon Apr B, 546 AM  proteome

® Remote Virtual
Desktop (NX)

o PeptideShaker 0.19.3 - PeptideShaker example 1 (Sample: Mela partial dataset, Replicate: 0)

Eile Edit Export View Help Fi

Proteins (1205/1552)

. Refe rence Gl ”S M Accession  Descnption Coverage #Pepbdes #Spectra MS2 Quant. M\
[ 1 4 BN PlI02] 2 GRPTEHUMANTS. 4547 MENEEE 2 36 BENEEEN 2 < BENNNEN 2 00l BEMN 0 |
2 B 015149 PLEC_HUMAN Plect 1020 35 | ! 35 1 000 5
® S hGUI - SN PS0709  ACTE HUMANAct.. 5840 | 31 | ' . ! o002 8

earc 4 N P6326] ACTG_HUMAN Acti $8.40 n i | 39 § 1 001 -
5 I P20333 FLNA_HUMAN Fila 1715 W 31 | | 2 1 1 000 ! 2

Py P t-dShaI(er 5 N PORGTO VIME_HUMAN Vim 5644 s § 1 12 | | 001 M
P Peptides (35/36) 56/92 Spectrum & Fragment lons (TK - NH3-DN}

M | Sequence  Start #Spectra Confidence

1 BN NH3-DNHLLGTF ) A . iTigt '
2 B NH3-LYGSAGPP 634 21 100 8 'y © NH3-D N H,L,L,G T,F, D, L'T'GiI'P'P
3 B NH3- 153 2N 100 mm O
4 B NH3. 153 2 | 100 = m S
5 BN NH3-NQLTSNPE 82 2N 100 ¥ 1 © -
6 B NM3-SQIFSTAS 448 2 100§ I O -
7 B NH3-TKPYIQVD 124 2N 100 1§ n O ¥
' 8 B NH3-AXFEELNNV 325 1 100 | D |v v
2 ‘ Peptide-Spectrum Matches (2/2)
o
an SE | Sequence Charge Mass Error Confidence T bl 7 2
—— ' 3 A;\I,U * Y8 on
1 % B NH3-ONHUGTFI 3 I 0.08 100 I @ Yoy £ i B 4,0 4




® Provide turnkey virtual machine with pre-

configured mapreduce framework

® Accelerate biological bigdata analysis
® Hadoop MapReduce 1.0.4

® Appliances (2)

® provide standard hadoop: including mapreduce and
HDFS

® with integrated bioinformatics tools

® Example of sequence similarity searching
® FastA & SSearch
® deploy database of sequences in HDFS
® compare each structure to others

Databank
subset subset Each mapper
FastAMR splits the AU g2 send the
databank into subsets score and
and puts then.1 in the sequences to
DFS along with the reducers

sequences file

FastAMR

Users run the FastAMR
script with its sequences
and the databank

I T N

Results
FastA FastA L »| Reducers score sequence
#02 < score sequence

Reducers copy the
best scores of the

Each mapper
runs a FastA

User's program on a whole experiment
° Sequences part of the in the DFS
Im b databank

0 Case 4: Hadoop for Life Science

Developed in the context of the French project
MapReduce, ANR ARPEGE

BIO MapReduce

~ematard: NI N
created

This appliance provides an easy way to deploy a Hadoop
MapReduce cluster (v1.0.4) with pre-installed bioinforma
tools such as FastA. You just need to run the bash script
hadoop-create-cluster with a nodes list and an username
parameters and wait few minutes until the process is
completed. Then you can login to the user account and
submit your Hadoop jobs or interact with Hadoop filesyst
You can extend a current cluster by submitting a list of n
nodes to the script. A FastA MapReduce example is also
provided under the directory /usr/local/share/fasta. (Cre
for the French project MapReduce, ANR ARPEGE, 2010-2(
mapreduce.inria.fr)

More...

Hadoop MapReduce

ENngorse ( ent.gauthey

) - Sar Reel 17 MCIIT I ha —~ T 7y 1 rr
entiriet BttU7uNMSUT 1haUigVSs7xySI2r

nachine

This appliance provides an easy way to deploy an Hadoop
MapReduce cluster (v1.0.4). You just need to run the basl
script hadoop-create-cluster with a nodes list and an
username in parameters and wait few minutes until the
process is completed. Then you can login to the user acce
and submit your Hadoop jobs or interact with Hadoop
filesystem. Enjoy! In addition, you can extend a current
cluster by submitting a list of new nodes to the command
(Created for the French project MapReduce, ANR ARPEGE,
2010-2013, mapreduce.inria.fr)

More...
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Cloud it be done ?
§ -

® |FB’s cloud for life science simplify

R
BLAST
access to biological data and tools Fasta  OMSSA
. . . . ClustalW2 SSearch
® integrate tools and pipelines in turnkey Arya PeptideShaker
. BWA Xltandem
cloud appliances TopHat Mo ol | Galaxy
. . .« e Clustal fastQC Muscle
® is tightly connected to existing Omega
bioinformatics resources, e.g. public Create
newaoud +
reference data sources... I st
° ° ° ° . . system
® |4 bioinformatics appliances: standard
compute nodes, proteomics virtual desktop, et Mar;a‘ace
Galaxy portal, structural biology... qu‘s ;‘m o @ .
the appliances

® +70 users from all IFB regional centers
PRABI 16, APLIBIO 28, RENABI-NE 13,-GO 7,-SO 2, -GS 5

(2) —\/\|c|y interface
Move 4/ and launch
cloud appropriate one
virtual
machines 4
ools VM:

(1)

® Bioinformatics marketplace il (.

h ' etc.

EMBL
Genomes

® store images related to life science

® help users to select the appropriate VM
' for their analysis e @

_ PDB
Ly PROSITE

Us:

® < ° B Galaxy cloud instance o ) -' " . .
. . - - ; == Scientists have access
Im S P e eeee e e e e == i ~ cloud resources throu

e | remote virtual desktop c




0 Perspectives
BL p ;

e Create bioinformatics appliances

® by the experts of the domains
® make them available to the scientists

® |FB established priorities: 5 scientific domains
e Microbial Bioinformatics
e Evolutionary bioinformatics
e Plant bioinformatics
e Structural Biology
® NGS data processing

® and 3 technical pilots

e Appliances interoperability between different cloud infrastructures
' e Distributing biological data with distributed noSQL engine
. e Live remote cloud processing of sequencing data
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O Questions ?

—_—)
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