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Plan na dzis

» Ustugi sieciowe i projekty typu grid

* O pomysle na przeptywy pracy — Kepler (2002),
Taverna workbench (2004), i wiele innych

 Pomysty na wymiane workflow'ow -
myEXxperiment, | ustug — biocatalogue

 Porownanie podejsC — rozproszonego z
uzyciem aplikacji klienta(Taverna itp) i klient-
serwer przez przegladarke (Galaxy)



Projekt Kepler

 Pomyslany jako interfejs do pakietu Ptolemy
(1999), stuzgcego do ztozonego modelowania
matematycznego procesow fizycznych

* Napisany w Javie
* Pierwsze wersje w roku 2002
* Obecnie w wersji stabilnej

» Stale organizowane szkolenia dla naukowcow |
nauczycieli

* Open Source(BSD), wspierany przez granty
NSF



Model Lotki-Volterry w Keplerze
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Pobieranie sekwencji DNA
Z ustugi sieciowej
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Cechy Kepler'a

« Srodowisko uruchomieniowe Ptolemy
(rownolegle dziatajgce systemy)

* Interfejsy do czujnikow eksperymentalnych
 Wersje na GRID

* BioKepler dla bioinformatykow

» Raczej dla eksperymentatorow lub nauczania

» Silne wsparcie w srodowisku fizykow
doswiadczalnych



Taverna Workbench

* Rozpoczeta jako oddzielny projekt w roku 2002

* Wsparcie grantami badawczymi, obecnie konsorcjum
 Licencja LGPL

* Zasadniczo oparta na pomysle reproducible research

* Oryginalnie pomyslana jako interfejs do
webserwisow (bez obliczen lokalnych)

» Wersje dla astronomow, bioinformatykow, itp.

* Obecnie rowniez do obliczen lokalnych, interfejs do
R, Galaxy itp



Pobieranie sekwencji z Ensembl
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£} BioCatalogue - Home

my myExperiment

& hetps://www .biocatalogue.org

BioCatalogue o

“The Life Science Web Services Registry”
Search:

Home »

@ Helpful Links
Getting started with the Catalogue
General info on Web services

Best practice guide for developing
Web services

SSI's top tips on creating Web
services

Executing Web services

Turn your command line application(s)
into Web services

@ Citing BioCatalogue

Bhagat, J., Tanoh, F., Nzuobontane,
E., Laurent, T., Orlowski, J., Roos, M.,
Wolstencroft, K., Aleksejevs, S.,
Stevens, R., Pettifer, S., Lopez, R.,
Goble, C.A.

BioCatalogue: a universal catalogue
of web services for the life sciences

Nucl. Acids Res. (2010) 38: 689-694
doi:10.1093/nar/gkq394

x

BioCatalogue

@ Home

& Services

&) Register a Service

&) Service Providers

*

B-c Qw8 & & &~

Getting Started | AboutUs = ContactUs | APIDocs

Signup o~ | Signin 48]
| Search by Data | < Latest B &
() SHARE o™ &7, o) EMAIL

The BioCatalogue: providing a curated catalogue of life science Web services

BioCatalogue currently has 1185 services, 247 service providers and 796 members @

"Web Services are hard to find"

DISCOVER
2 Find the right Web Service

2 Powerful search and filtering

2 Information from providers and
community

More info

"Web Services are poorly described”

ANNOTATE

2 Anyone can describe and annotate

2 Ongoing expert curation

2 Social curation by the community

More info

"My Web Services are not visible"
REGISTER

Easily register Web Services

Instantly available to everyone

Providers can advertise, describe
and monitor their Services

More info

"Web Services are volatile”

MONITOR

2 Services change and get outdated
2 BioCatalogue monitors Services

2 Monitors availability and reliability

More info

. Site Announcements EJ

Scheduled Maintenance
By Niall Beard (7 months ago)

BioCatalogue Rails 3 Upgrade
By Aleksandra Nenadic (11 months

ago)

Soaplab EMBOSS services end of
life: 31st January 2013
By Robert Haines (about 2 years

ago)

KEGG WSDL/SOAP services end
of life: 31st December 2012

By Robert Haines (about 2 years
ago)

BioCatalogue Scheduled
Downtime 14th August 2012
By Robert Haines (over 2 years ago)

More




MyEXxperiment

'm myExperiment x

€ switch to tab "ul.‘"ut-"..\.-.myexperiment.org

€ + @ ||B~ Google Q a8 ¥ & -

= myExperiment makes it easy to find, use and share scientific
A experi ment

workflows and other Research Objects, and to build
communities.

| | Al :| Search |
First time visitor? Try these videos: .
Register
[ Project Introduction
] Bioinformatics Case Study Wit it or Login:
oty ||ongas || dwatists | 4 _

Use myExperiment to... [ | [ |_f‘-i'if| Username or Email:

Find Workflows [ | |

" Warieow ? r Password:
@ Share Your Workflows and Files

[‘campaved_autpus | [ biast_oupnt | wr | |

| Create and Find Packs of ltems Find Workflows Remember me: ©

& Find People and Make Friends

Or use OpenliD:

33 Create and Join Groups About myExperiment I | )

(eg: name.myopenid.com)
- ) ) ) Join the Mailing List
v Build your Profile and Reputation

myExperiment Publications “
Tag and Rate things

For Developers
) Write Reviews and Comments Give us Feedback Forgot Password?

The BioCatalogue Project



Galaxy

« Srodowisko do uruchamiania narzedzi
bioinformatycznych

* Architektura klient-serwer, ze wsparciem dla histori
danych i analiz

 Pozwala na zapisywanie historii | dzielenie sie nimi
W ramach serwera

» Edytor “"przeptywdw”, pozwalajacy na uruchamianie
tych samych analiz na wielu zbiorach danych

 Zachowuje elementarne zabezpieczenia danych
 Pozwala na publikacje wynikow analiz



Publiczny serwer galaxy

[@ Thepl... | [5 Non

v | |El* myexperiment

ﬁ New high performance job execution options are available! See the wiki for more information.

Tools

search tools

Get Data

Lift-Over

Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features
Fetch Sequences
Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals

Statistics

Graph /Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Motif Tools

Multiple Alignments
Metagenomic analyses
Genome Diversity

NGS TOOLBOX BETA
Pheno Association
NGS: QC and manipulation
NGS: Mapping

NGS: SAM Tools

NGS: GATK Tools (beta)
NGS: Peak Calling

NGS: RNA-seq

NGS: Picard (beta)
NGS: Variant Analysis
NGS: VCF Manipulation
SnpEff

BEDTools

EMBOSS

<

Galaxy is an open source, web-based platform for data intensive biomedical research. If you are new to Galaxy start here or

consult our help resources.

Want
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B W
JOHNS HOPKINS

JNIVERSITY

The Galaxy Team is a part of the Center for Comparative Genomics and Bioinformatics at
Penn State, and the Department of Biology and at Johns Hopkins University.

Tweets W Fallow

@ Galaxy Project @galaxyproject 14 Nov
[55] A case study for cloud based high throughput analysis of
& nGs data using Globus Genomics system, Bhuvaneshwar
etal. bit.ly/112U50V
Expand

». CRS4 Orione @CRS4Galaxy 13 Nov
OI;lONl:Z Seven Mycoplasma hyosynoviae stfains assembled using
meeees - Orione @CRS4Galaxy goo.gl/XMMcil
Retweeted by Galaxy Project
Expand

Galaxy Project @galaxyproject 13 Nov
RNA-Seq Analysis of Differential Gene Expression in
Electroporated Chick Embryonic Spinal Cord, Vieceli &

Yan, JoVE bit.ly/112kz9U

Fynand

Tweet to @galaxyproject

(f‘\ iPlant
TA@ .z’ Collaborative*

This instance of Galaxy is utilizing infrastructure generously provided by the iPlant
Collaborative at the Texas Advanced Computing Center, with support from the National
Science Foundation.

The Galaxy Project is supported in part by NSF, NHGRI, The Huck Institutes of the Life Sciences, The Institute for CyberScience at Penn State, and Johns Hopkins University.

This is a free, public, internet accessible resource. Data transfer and data storage are not encrypted. If there are restrictions on the way your research data can be stored and used, please consult your local

institutional review board or the project PI before uploading it to any public site, including this Galaxy server. If you have protected data, large data storage requirements, or short deadlines you are

encouraged to setup your own local Galaxy instance or run Galaxy on the cloud.
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load your own data or get data
from an external source




Workflow editor
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Repozytorium narzedzi - toolshed

Galaxy Tool Shed - Mozilla Firefox
=. Galaxy Tool Shed

- Galaxy Tool Shed

1857 valid tools on May 24, 2012

Categories
Search search repository name, description
= Search for valid tools a,
= Search for workflows
Repositories Name Description Repositories
= Browse by category Assembly Tools for working with assemblies 17
= | ogin to create a repository Computational chemistry  Tools for use in computational chemistry 3
Convert Formats Tools for converting data formats 23
Data Source Tools for retrieving data from external data sources &
Fasta Manipulation Tools for manipulating fasta data 22
Genomic Interval . -
; Tools for operating on genomic intervals 17
Operations
Graphics Tools producing images 14
Metagenomics Tools enabling the study of metagenomes B

Tools for the analysis and handling of Next Gen

. 32
sequencing data

Mext Gen Mappers

Ontology Manipulation Tools for manipulating ontologies 5

< Proteomics Tools enabling the study of proteins 0 -



Mozliwosc¢ tworzenia wtasnych
“opakowan” dla istniejgcych narzedzi

* Piszgc dosc¢ krotki plik “opakowujgcy” (Ang.
Wrapper) mozna dotgczy¢ dowolny program
dziatajgcy na serwerze do wtasnego galaxy

* L atwo tez mozna zmodyfikowac istniejgce
wrappery, aby dostosowac istniejgcy program
do wiasnych potrzeb

» Jest to dosc proste, choc jesli dotyczy aplikacj
graficznych, moze bycC bardzie] skomplikowane



Cloud-based bioinformatics workflow platform for large-scale

next-generation sequencing analyses

Bo Liu 22 B Ravi K Madduri P ¢, Borja Sotomayor P, Kyle Chard P, Lukasz Lacinski P, Utpal J Dave P, Jiangiang

Li® Chunchen Liu @, lan T Fosterb. ©

Show more

https:/fdoi.org/10.1016/.jbi. 2014.01.005
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Podsumowanie

* Wiele projektow pomyslanych jako narzedzie do
“reproducible research”

» W zasadzie jedyny model finansowania to granty
badawcze

« Bardzo powolna adopcja rozwigzan, ktore
wymagajg dodatkowego wysitku, lub sg
ograniczone

* Duzy sukces galaxy w srodowisku bioinforma-
tycznym, bo tu moze stanowic utatwienie

* Nadal nietatwe zdobywanie popularnosci wsrod
specjalistow
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