EEEEEEEEEEEE

% Bundesministerium
fiir Bildung
und Forschung
Projekttrager Jilich
N - N\ \ \\ \ { v
N\ 0 \. \Y
. . \ \
-
» -

Forschungszentrum Julich

GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE

Secure and practical computational reproducibility in
the life sciences

Bioconda, BioContainers, Galaxy
& the de.NBI Galaxy-Docker-Technology

Rolf Backofen, Bjérn Gruning & The RBC Team



de+:NBI
Center for RNA Bioinformatics (RBC)

Bjorn Altuna
Grining Akalin

Rolf Backofen

de.NBl-epi

Partner Projects

Nikolaus
Ohler Rajewksy

w.
Wolfgang  Steve Olaf
Peter Stadler Hess  Hoffmann Wolkenhauer

de.STAIR




MO/@ dei*:NBI

Tan e GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE
o/ ‘I/
: Chro, 7 Ste, VY
o le
Portfolio of Tools and S s, Cey
baCHl;s 3’7/35’/,;,/8?’"//!}’{/,3 086 /’7/'0‘\,
IV tp\'Ed\Cﬂon for 00’77[7@5 atlci'/ra;;, 5' ‘/@)ﬁe}/ BCO/h RN’Q,S'
L;cs poosts targe 8 partin i 050 Vo0®t - Royy Bacy, 3t ;/ Qufhnafenseti Aot Qg,
© ab 5 5. R’\cme" ‘ > ens 4 Cana 7 }: /8’77@,7 on /h efhgl' I‘O
gt \‘“‘“mea“ oot Ge b 4 y Wary L0 Waps 0@/@;@6‘0‘; ) ed/a[
peldl and.Jens , e
i Backofen : Gry nom a”g‘?,q 0’56/70 . 5//27@ Q e
Phpyq,.
.1as.0rH Dani‘?l“ﬂtlczk *Mm
- =2/ Since 2013, IF >10
RNA- .
«—> 9x Nature 3x Science
S OO Bl 4y Cell 1x Nat. Str. Mol Bio
Bioin* q 052, ot & e ®
Qo% ge“e'c\c“l‘a\*“:‘_ww“" ------ ~ 5x Nat. Com. 1x Cell Stem Cell
e oo g : .
C\tcﬁ‘g\“@‘“:\ ,\aa«‘;;me\e\ -+ ¢ ~| 1xNat.Med. 1ix Nat. Micro. Review
QO @7 gt * .
Osew“fm«\“g‘;}c\\a““‘“ j . 2x Nat. Meth. 5x Nat. Genetics
=g\ ‘\d ey .
P e : rcnestrates|  2x Nat. Biotech. 1x Nat. Rev.Immunol.
~O \au fio
A metny malu@5d  10x Mol. Cell  16x PNAS,
C D \, B
Ynﬁm‘ oC e e\fe\h gebastial P'E\ssa‘-- isch, St€ 5
: ' ’ ke .
card\om‘;\; e sjwmzh,“\;“ otz 4x Gen. Res.  6x Gen. Bio.

1x Circ. Res. 1x J. Clinic. Investig.
1x Genes Dev. 6x Embo J.




de#NBI
Service

 knowledge transfer in RNA bioinformatics

* we can‘t do all analysis
ourselves!

e solutions:
* Galaxy

* standard workflows
* FR server: 600+ users
* virtualization
* distribute computation

* training, training, training
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Galaxy: Accessible Research
| reproducibility | easy deployment

- experimental details - tools available to users

- transparency - minimal installation

_ scalable

Input dataset x

output

Input dataset collection X

output

Input dataset collection X

overhead

Input dataset 3
Tophat2 ® output f
LI RNA-Seq FASTOQ file
Select the reference
genome Cufflinks »
align_summary ()0 =AM or BAM file of aligned RMNA-Seq
reads
fusions (tabulary0 Cuffmenge x
Global model (for use in Trackster)
insertions (bed)C GTF file(s) produced by Cufflinks
genes_expression (tabular)
deletions (bed)(2 Additional GTF Inputs (Lists) 1 > GTF
transcripts_expression (tabular) file(s) produced by Cufflinks
LANeC 10S [hem]
! (becl) assembled_isoforms (gify D Reference Annotation
accepted_hits [bam)2
e (bam) total map_mass (xt) 2 Using reference file
mernged_transcripts. (gif)
skipped (gtf) O
Tophat2 o
DORNA-Seq FASTE file
== an Cuffdiff x
;::;_I;m reference Cufflinks = Transcripts c
[35AM or BAM file of aligned RNA-Seq Condition L > Replicates

align_summary (xt) O
reads Comndition 2 > Replicates
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What is Galaxy?

e Omics data analysis o Every single step is recorded
platform and reproducible

e Accessible vianormal e 5000 citations so far
web browser e 150.000 known user

= Galaxy Analyze Data z
Tools s 3 History
s . Unified Genotyper (version 0.0.6) Help from Biostar Q. @ =
search tools Q Choose the source for the reference list: Infravec: imported from Dan
History s Lawson
s:n‘! Data BAM files te PrAe QZwe®
-1,--input_file <input_file>
Lift-Over 8% AgamP3.7CGTFfor @ & x
T lati BAM file 1 mat
Convert Formats BAM file: 86: Pasted Entry ® & x
FASTA manipulation 56: (hidden) Map with B8WA for lllumina on data 2, data 7, and data 3. mapped reads :
Eilter and Sort A =to- ® &S x
Join, Subtract and Group Add new BAM file ta 3 and data 57: conve 9
rted BAM
Extract Features Using reference file:
Fetch Sequences 3. AgamP3 assembly : 81 Filter on data 67 ® S x
Fetch Alignments -R,~-reference_sequence <reference_sequence>
80: 2Lfa ® #S x
Get Genomic Scores Binding for reference-ordered datas
rat: nomic Interval D,~~dbsnp <dbsnp> 79: 2L arm coord ® s x
tisti
Statistics Add new Binding for reference-ordered data ° 69: Unified Genotyper @ & x
Graph/Display Data on data 3 and data 56 (
Regional Variation Genotype likelihoods calculation model to employ: )
Multipl B8OTH = . 340 lines
: i ~-gim,~-genotype_likellhoods_model <genotype_likellhoods_model> f £ tx, chatahase: 7
Multivariate Analysis ‘ormat: txt, dal -
Evolution The minimum phred-scaled confidence threshold at which variants not at ‘trigger’ track sites should be called:
Picked up JAVA_OPTIONS: -
Motif Tools 30.0 Djava.io.tmpdir« /tmp
Multiple Alignments ~stand_call_conf,--standard_min_confidence_threshold_for_calling <standard_min_confidence_threshold_for_calling> [Tue Feb 04 08:28:55 CST 2014]
Me jomic analyses The minimum phred-scaled confidence threshold at which variants not at ‘trigger’ track sites should be emitted (and %Ls'.piufd.sam.CreuQSu:‘uenamc
Genome Diversity filtered if less than the calling threshold): JQR:“E’SK;‘::‘:":“’:: "':s‘:"‘ =
NGS TOOLBOX BETA 20 OUTPUT=/tmp/tmp-gatk-
-stand_emit_conf,—standard_min_confidence_threshold_for_emitting <standard_min_confidence_threshold_for_emitting> JeR9SK /dict1886455658799979225.
Phenotype Assoclation : TRUNCATE NAMES AT WHITESPA
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Galaxy RNA Workbench

already integrated: >4000 tools, ~800 by RBC
- We are one of 3 groups worldwide with direct Galaxy

commit
RNAplot RNAsubopt RNApdis
e MAFFET sutie GotohScan
Ii?énpf%lgﬂ i gragorn RIN.Afold
11 Compa 18h R_\_A-Siup]ti lrr?az 1 .
RNA-specific INFORNA “meary oo inis ™™ cmalign

tools and RNAup RNADplfold &z RNAeval

stance tRNAscan RNALfold mirdeep2

infernal ppabob DoRINA *4Fe :
. blockclust RINAinverse
packages: 60+ |EEEEERY i WAL R

RNAalidupl RNASha €S
RNAPaln RNgheal;Pri}zimmer E

RBC-specific:
- Vienna RNA package, doRINA, Freiburger RNA Tools
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Services of Freiburg Galaxy Server

Data pre-processing Variant calling

Workflows R e e ——

TR 3 - '
| variants) E?awvanantg \Rawvananl;) {Raw variants|

General
e Build, Test, Use, Share, FAIR

RNA-seq
* Quality Control : :
 Differential Expression Analysis = :

ChIP-seq, MethylC-seq

Load final VCF file GEMENI database

Additionally el
* Exome-seq e .

* Proteomics, Metabolomics
* Imaging, Textmining |
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Impact Measurements

* users * jobsrun
600 - 2,000,000
1,750,000 -
500 - c
S 1,500,000 -
400 - § 1,250,000 -
300 - g 1,000,000 -
. 750,000 -
200 - —
500,000 -
100+ 250,000 -
0- 04 ———
2013 2014 2015 2016 2017 2013 2014 2015 2016 2017

14.12.2017 9
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Building a sustainable virtualized infrastructure

elixir

@ NGS Proteomics

Imagi
Human data k A '“.9
% A

Microbial Science
Conda
/ ® GMOD

s
Metabolomics e \ I
~ Oo(a\(b\ \ & Tools / / ‘. Plant Science
QMetagenomics‘ =~ ‘?“\ 00;9 /G{& 3> Genome annotation
~
~ 3 \ g

= Galaxy___..

0 Compute / Interoperability e

= pata "~ ELIXIR AA] > & Training
F /“? Cloud HPC Docker Private Cloud GTN GOBLET
/\ Amazon Hands-on
/ / \\ Azure Example data material
A Galaxy Openstack Virtualised training
A Flavours GCE instances
el Sl E-learning
ENA zz’;@?s'fj'j,;.,” - Biostars Forum

Support  Mailling List
bR Realtime Chat
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GERMAN N!

Building a secure virtualized infrastructure

® |solate every single tool

o from all other data

o from other tools

o from the Operating System
e |solate the analysis workbench
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adjustable reproducibility and security

Least > Most
reproducible reproducible
Hard /
Easy <« Impossible
?
] . >
Less secure » Most secure
Hard /
Easy <« Impossible

?
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Linux Containers for advanced isolation

If there is no standard™, embrace new technologies and make them
interconvertible.

* Open Container Initiative (OCI) has released 1.0 of the container and runtime specification 3 days ago.



GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE

Sustainable community-based infrastructure

BIODCONDA Biocontainers

provides software provides system- Galaxy is an open
for biomedical agnostic executable web-based platform
research. environments for for data intensive
bioinformatics tools research
14,400 commits on Uses Docker & rkt - 29,500 commits
GitHub >2,800 Images - 163 contributors
287 contributors Automatic builds - RBC is one of the
>2,700 packages from BioConda biggest instances

[Our achievement: Cloud-Ready, all integrated into Galaxy ]
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Biocontainers

175 | = cumulative_authors
 build out of conda package ;~
£ 125
. 03; 100
« all tested automatically i
] L L ! é
=
« bioconda-utils / galaxy-lib -
0
rﬁ\‘:’\l\ rﬁ\%‘@ @1\6‘0‘:’ @1\6‘0‘3 @1\6‘@' @\6,09 @1\6‘\\ rﬁ\'l N rﬁ\'l ® rﬁ\'l & rﬁ\'l st
time
10° o :; —— cumulative_recipes
: p | 2500
N | ) i "‘: g 2000
R 104 - «g % - & o
= Y o : qgr 1500
s ] ' % ?, 1000
}'2 103 = E
o ] . S
E ] Z 50
3 ] E
e
) 0
102_5 :( lf“"Z [N AN I \ R S - T\ S A S C I - B o
3 - E* PR A A A LA A N S A
] fi
Other Python ir‘l Bioconductor "
ecosystem

By Ryan Dale
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Community

—'_':.-.-||L'-.- For High Performance Computing

University of Duisbur EssenU”lVe'Sltx}Pa“}S E?t
Harvard School of Public Healt rexel University

Unlver51ty of Frelburg

Erazmus Medical Center, Rotterdam, The Hetherlands IﬁStltUtE fOI’ BaSlC SClEI'ICE'

University of Utah University of Oxford
IE_. -||.':'|-||. e -F,-,,II | -|1:|." | :]l g 17U &by Dhahi Center For Gsncmice ard Sy

broadinstitute UI'II‘JE‘IS'JL"},.-' r:uf "1'-'r:c:-nsm Had15c::-n UCSD
PHML WH  penn State University

Lund University Cancer Center

Johns Hopkins University

Centrun Wisl kund & Informatica

Wolfson Wohl Cancer Rese@gch Centre

WPT for Biophysical Chemistry

Stony Brook Unlver51ty .

Harvard Chan School of Public Health Institut Pasteur
University of Pennsylvania School of Medicine

Wellcome Trust Centre for Human GEHEB{FJ%hanneS Kdster

330 Contributors 6200 merged PR

in 2 years
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Reproducibility stack de,&
A GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE

r 1. Conda 2. Containers 3. V|rtual|zat|on

Virtual Machine
Conda package Conda package o) Conda package 0
S S
, , , : , _ g _ : g
Trimmomatic Trimmomatic Trimmomatic 3 Trimmomatic 2
Conda package Conda package 0 Conda package o
o o
HISAT?2 HISAT2 HISAT?2 @ HISAT?2 2
Conda package Conda package 0 Conda package o
o o
StringTie StringTie StringTie 3 StringTie 2
Conda package Conda package 0 Conda package o
o o
Ballgown Ballgown Ballgown 3 Ballgown 3
\ J
L local environment VRS local environment ) U local environment ) U local environment )
Least reproducible / > Most reproducible /
secure secure

> conda install hisat?2 > docker run --rm
> hisat2 --version quay.io/biocontainers/

git clone hisat2
make

sudo make install hisat2 --version

hisat2 --version
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Galaxy in Docker

 |dea: tools to data, not data to tools -> virtualization

slaurejuo)d
Axejeo) oiseg

Extensions for Interactive
Environments

jupyter-noteb@

docker -

e drag & drop based Galaxy flavor generator

 Widely used: >28.000 downloads, ELIXIR (Tjenester for
Sensitive Data 2.0 Norway), Cancer Center Amsterdam ...

19



Galaxy in Docker: Microservices
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& ga\axy.-base
O ga“\aky—bas‘e‘

A J A 4

B Galaxy

A J

quaiio/bgruening/ qual.io/bgruening/
* galaxy-init } & galaxy-web }‘

O github.combgrueningicompose!
galaxy-web

E= fexport/* Eg Jexport/*
lexport/.initdone »| Jexport/.initdone

o

8 Database

qual.io/galaxyl, library/ thajeztah/
* postgres & pgadmin4

O github.com/bgruening/compose/ O github.comthaJeztan/
galaxy-postgres pgadmin4-docker

E= lexport/postgres/

network

* library’

9 rabbitmq

o github.com/docker-library/
rabbitmq

Isolate the analysis workbench!

e Every single component can be isolated
and hardened

e Microservices that communicate with
each other

e Canrunin an isolated network without
Internet

e executes analysis jobs in own isolated
containers

E= Jexport/rabbitmq/

v quatiolgaiaxy!
proftpd

O github.com/bgruening/
galaxy-proftpd

E: lexport/ftp/

%

Cluster
& quai.io/galaxy/
- galaxy-slurm
github.com/bgruening/compose/

O galaxy-slurm

lexport”
lexport/siurm.conf
Jexpormunge key
& galaxy-htcondor-ba:

q\yH dt

galaxy htcondor * gal l xym d

nnnnnnnnnnnnnnnnnnnnnnnnnnn

O galaxy h1condor

E: Jexport* E: Jexport’®




dei#:NBI

GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE

Real world deployments with sensitive data: Version 1

e central Galaxy server VM
e job submission to a hardened o ———
HTCondor pool  Tools @

e Galaxy server runs in Docker R LT S
e every single job runs in Docker Soneor
e every job isisolated from all

other data
e one job has only read access

to the input data it needs e i e el

e entire stack canruninan JENNNS S
Docker repositories
docker

Compute Compute
Node Node

Compute

Node

HTCondor Pool

isolated network

Local ePouta

Registry



GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE

Real world deployments with sensitive data: Version 2

e 2 factor Authentication into
virtual machines (VM)

e VMs are isolated

e every VM starts its own
Galaxy instance

e data is saved encrypted to
the local network

e Users can not interact with
each other (share
workflows, histories etc ...)

e every VM can run Version 1
as well

=
S
=
o
9
et
c
Q
=
h ot
=1
<
F .
5
Q
8
g
=

Colossus
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Building a sustainable infrastructure
O
elixir

@ NGS Proteomics

Imagi
Human data k A '“.9
% A

Microbial Science
Conda
/ ® GMOD

S
Metabolomics e \ I
~ Oo(a\(b\ \ & Tools / / ‘. Plant Science
QMetagenomics‘ 030\ ‘? \ / 00;9 /G{& 7Genome annotation
Q \ e
~ UJ.\ %— -

= Galaxy___..

0 Compute / Interoperability e

= pata "~ ELIXIR AA] > & Training
F /“? Cloud HPC Docker Private Cloud GTN GOBLET
// / \\\ Amazon Hands-on
Azure Example data material
A Galaxy Openstack Virtualised training
A Flavours GCE instances
el Sl E-learning
o, ENA Z;;'.?P%‘f?",;.,ﬂ " Biostars Forum
s S Support  Mailling List
Realtime Chat
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Spring
IORYIV
Laboratory
beta
THE PREPRINT SERVER FOR BIOLOGY

New Results
Practical computational reproducibility in the life sciences

Bjorn Griining, = John Chilton, €2 Johannes Késter,
Rolf Backofen, 2 Anton Nekrutenko, = James Taylor

doi: https://doi.org/10.1101/200683

This article is a preprint and has not been peer-reviewed [what does this mean?].

Ryan Dale, &' Jeremy Goecks,
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o L] HOME

bioRyiv
beta

THE PREPRINT SERVER FOR BIOLOGY

New Results

Bioconda: A sustainable and comprehensive software distribution for the life
sciences

Bjérn Gruning, Ryan Dale, Andreas Sjadin, Jillian Rowe, Brad A. Chapman,
Christopher H. Tomkins-Tinch, Renan Valieris, The Bioconda Team, Johannes Kdster

doi: https://doi.org/10.1101/207092

This article is a preprint and has not been peer-reviewed [what does this mean?].

HOME |

L] L]

ioRyiv
beta

THE PREPRINT SERVER FOR BIOLOGY

New Results
Community-driven data analysis training for biology

Bérénice Batut, () Saskia Hiltemann, {2 Andrea Bagnacani, Dannon Baker, Vivek Bhardwaj,
Clemens Blank, 2 Anthony Bretaudeau, & Loraine Guéguen, 2 Martin Gech, @ John Chilton,
Dave Clements, (2 Olivia Doppelt-Azeroual, (&) Anika Erxleben, (& Mallory Freeberg,
Simon Gladman, Youri Hoogstrate, (& Hans-Rudolf Hotz, 2 Torsten Houwaart, 2 Pratik Jagtap,
Delphine Lariviere, () Gildas Le Corguillé, () Thomas Manke, (2 Fabien Mareuil, ) Fidel Ramirez,
Devon Ryan, = Florian Sigloch, 2 Nicola Soranzo, Joachim Wolff, {2 Pavankumar Videm,
Markus Wolfien, (2} Aisanjiang Wubuli, Dilmurat Yusuf, 2 Rolf Backofen, 2 Anton Nekrutenko,
Bjorn Griining

doi: https://doi.org/10.1101/225680
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Conclusion

* Galaxy
* Every single step is recorded and reproducible
* 5000 citations so far, 150.000 known user
* Freiburg Server: largest in Europe with 600 users.

 Deployments with Sensitive data.

* Reproduciblity stack:
OS -> Packages -> Containers -> VM
e Galaxy Docker Flavour Concept

 Community-based effort:
Bioconda, Biocontainers & Galaxy

25
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Thanks: PROJECT

docker TRAVIS e

FIp Lp

glixir 9e#NBI GitHub
Bjorn Gruning & the RBC team

BIODCONDA =
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Thank you for your attention



Impact Measurements

* users * jobsrun

600 4 2,000,000
1,750,000
1,500,000
1,250,000
1,000,000

500 1
400 1

of Users
f Jobs run

300 -

Measurement (from SIG2 report)
Citations/links to website /acknowledgements 9,589
Supporttickets / GitHub issues 4,942
Number of downloads 3,474,974

Web app & database hits 170,411
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Overcoming computational limitations

 Idea: tools to data, not data to tools -> virtualization

slaurejuo)d
Axejeo) oiseg

Extensions for Interactive
Environments

jupyter-noteb@

docker -

* drag & drop based Galaxy flavor generator

 Widely used: >28.000 downloads, ELIXIR (Tjenester for
Sensitive Data 2.0 Norway), Cancer Center Amsterdam ...

29



«f CloudLaunch Q Catalog =& Public Appliances

lf CloudLaunch Q, Catalog 3 Public Appliances & My Appliances & User (bgruening) +

~f CloudLaunch Catalog <8 Public Appliances & My Appliances

My Appliances

This page is a log of the appliances you have launched. &)

e Usable clouds:

e Amazon
* de.NBlI-cloud (FR)

e (Qur contributions:

 Virtual container via the flavor generator
* (an be started world-wide

Interface to RBC Galaxy server (user with account can use it)

4 ABOUT </> DEVELOPER



Masterplan

el

blostars

Training

+ | Support

-GTN
- Goblet |

- Hands-oni

- Galaxy Tours
- Dev Ops + WLS

- Example Data +

Material

- RNA workbench ¢loud binA
- Epigenetics =

genetics

—->Rea|t|me Chat

SPP
1738

i| //SFB
992

NGS Proteomics
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Galaxy Flavors

- Virtualization

- Tools

- Training material

- Interactive Environment

- Tour: versioned, freezed,
reproducible

- as Docker or VM

- Scalable

Genome
Annotation

BAM VCF PS @
f ﬂ f /A Protein

Galaxy Visualization [—” MSA

_ ~ Biom

Cloud | HPC | Docker | Private Cloud Galaxy Interactive Environment
de.NBl Nemo l l

- Metagenomics

Cc

7 P

Galaxy
Flavors

Openstack
ELIXIR

Jupyter RStudio
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Training by RBC

e 28 training courses, ~500 participants
* 12 locations across the world

2016 events
19th — 20" Jan ELIXIR EDAM codefest Freiburg
22nd— 26" Feb Galaxy HTS data analysis workshop Freiburg
Q7th— 08t Mar RAD-Seq tools and workflows codefest  Online
04t Apr Conda codefest Online
06t — 07t Apr Galaxy DevOps workshop Heidelberg
27t — 29t Apr HPC workshop Oslo, Norway
251 — 201 Jun Galaxy Community Conference Indiana

workshop

27" Jul RBC Kick-Off meeting Freiburg
19th — 23 Sep Galaxy HTS data analysis workshop Freiburg
27t — 28t Sep GalaxyP codefest Online
06t — 07t Oct Galaxy training material codefest Online
20t — 21st Oct Swiss German Galaxy workshop Freiburg
24t _ 26t Oct NETTAB hackathon Rom, Italy
02— 03 Nov BioConda codefest Online
30" Nov — 01t Dec  Galaxy Docker workshop Barcelona, Spain
01st — 02" Dec FAIRDOM/de.NBI Foundry workshop Frankfurt
15t — 16 Dec Galaxy RNA-seq data analysis workshop Freiburg

2017 events
09t — 10t Jan Galaxy QIIME codefest Online

16t — 19 Jan European Galaxy developer workshop Strasbourg, France
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Galaxy Tours - Bioinformatics Training 2.0

Tools '?ﬂ' Galaxy supports many ways to get in

o :fl':'“’ ﬂ?‘i- - ) IXy is an open source, web-based platform for data intensive biomedical resea
s thic ubtoo to uolood vonae data
the tutoris

Download from web or upload from disk

Regular Composite

Galaxy Tours cets .. .

3 e

Name * Analysis in a box s
- Hew File . comment
You can tell Galaxy to doy ® Rea | exec ut I O n Of COd e github.cor

https://raw.githubuserc
data/human_augustus.fj

resirenanee @ | Js@r can just use the tour

r

or change parameters/input

manager

er with this
DUTton or with a click outside of the
manager window.

Type (set all): Auto-detect v | Q Genome (set all): - At |, prev | Mest = End tour

O Choose local file = Choose FTP file [# Paste/Fetch data Pause Reset Start Close
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Thank you for your attention
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Galaxy Tours - Bioinformatics Training 2.0

filter
Get Data
Send Data
Lift-Owver
Text Manipulation
Datamash
Convert Formats
Filter and Sort
Sort data in ascending or

descending order

Select lines that match an
expression

Filter data on any column
using simple expressions

GFF

Extract features from GFF
data

Filter GFF data by attribute
using simple expressions

Filter GFF data by feature
count using simple
expressions

Filter GTF data by attribute
values list

<

Upload your data

Galaxy supports many ways to get in

r ‘ermor’ if problems were encountered.

Filter data on any

Filter

O & |DO
Dataset missing?
With fellowing ¢
cl=="chr22’
Double equal sicg
Number of heg

1]

Double equal 5

ﬂ TIP: Attemptir
exception is th

ﬂ TIP: If your dat

Syntax
The filter tool allow

s+ Columns are
s Make sure th
« When using *
+ Mon-numeric
+ Filtering cont

Enjoy Gala

Thanks for taking this tour! Happy
' research with Galaxy!

« Prev | Next

s aevamtnaearrs omr earrmap 4 mams b e e

If your dataset is grey this means you
are queued and need to wait until your
tool can be started. If your dataset
turns into red, an error has occurred.
Please report the bug to the Galaxy
team with the bug report button.

« Prev | Next = End tour

History o8 [ Using 1% |
History [ A1)
(x]
Galaxy tours
4 shown
1.24 MB ~ % . * Options
4: Filter on data 3 @ X

3: https://raw.github @ & x

usercontent.com /bgr

uenin ala: ols/adf077b912
ddebd97b07b947b855cdd2862ed
Bef/tools/statistics /test-data/a

nderson.tabular

2: https://raw.github @ 4 x

usercontent.com /bgr

uenin ala: ols/adf077b912
d2862ed
ata/rea

LA A

77b912
d2862ed
-data/h

End tour

912ddebd37b07b947bB55cdd2862edBef/tools/... ~

se the Select tool.

g., string, integer) in every line of the columns being filk
for the filter condition. The number of invalid skipped lir|

Vlumn of a tab-delimited file
while = = is not valid )
="'chrl" )

lower case [ 2.0., (el!'="chrX' and e¢l1!="ehrY") or noi

v
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de#NBI
De.NBI cloud

* Recently opened: Supercomputer NEMO
* 15,000 cores, position 214 in TOP 500

* wegot - hardware extension for GALAXY
* Additionally
 IMPORTANT:
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GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE

Trainings -Material

a Galaxv Trainina! & Help on Gitter

* 11 topics with 68 tutorials for 3 different target

Co

Gl audiences
4 o 571 contributors, 3 contribution feasts
g °* Online in October 2016
A * Cambridge in May 2017, organized with ELIXIR and GOBLET
E * Montpellier in June 2017 during the Galaxy Community
G4 Conference

Vg

* Integration with ELIXIR’s training platform
(TeSS)

Arl
Ty

Tr

Epigenetics 1

Metagenomics 2



GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE

Conclusion

* RNA-Bioinformatics Center (RBC):
 RNA-mediated post-transcriptional regulation

* integrates all international renowned German RNA
bioinformatics groups

 Important aspects of our service:
 RNA workbench based on Galaxy
 Virtualization for distribution of computational burden
* Strong interaction with ELIXIR
* training, training, training (user, user, user)
future: eLearning!!
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GERMAN NETWORK FOR BIOINFORMATICS INFRASTRUCTURE
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