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E. Science laboris

Workflows are the new rock and
roll

Machinery for coordinating the
execution of (scientific) services
and linking together (scientific)
resources

The era of Service Oriented
Applications

Repetitive and mundane boring
stuff made easier
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Reuse Recycling, Repurposmg

Paul writes workflows for identifying biological
pathways implicated in resistance to
Trypanosomiasis in cattle

Paul meets Jo. Jo is investigating Whipworm in
mouse.

Jo reuses one of Paul’s workflow without change. | *

Jo identifies the biological pathways involved in e
sex dependence in the mouse model, believed to

be involved in the ability of mice to expel the
parasite.

-i.

Previously a manual two year study by Jo had
failed to do this.
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Sharing pieces of process

and CME_ mn CDC13

1. Make up separate 1 mL of

7 Tale HMRE ¢ and TR @ af

Monitor the formation of an aromatic mune by HMR

1M zolutions of

piperonal and S-methylfurfurylamine in CDCI3.

PREFIX geo: <http://www.geonames.org/ontology#>
| SELECT DISTINCT ?track

| WHERE

{ ?artist
a mo:MusicArtist;
foaf:name ?name;

foaf:based near?place.
’place
geo:inCountry <http://www.geonames.org/countries/#FR>.
?record
amo:Record:;
foaf:maker ?artist;
mo:track ?track}
ORDERBY ?track

the aldehyde and amine.

ind acquure for about 15

ould be good enough

| M 1 methanol.

2 into a 1 dram vial and

ster to an NMR tube.
minutes after nuxing,
MIXINg.

MIXINg.

MIXINg.

I MIXIng.

I MIXING.

ter interval doubling
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Carole Goble “e-Science
is me-Science: What do
Scientists want?”, EGEE
2006

“There are these great
collaboration tools that
12-year-olds are using.
It's all back to front.”

Robert Stevens



“A biologist would rather share their
toothbrush than their gene name”

Mike Ashburner and others
Professor in Dept of Genetics,
University of Cambridge, UK



“Data mining: my data’s mine and your
data’s mine”




Overview

* myExperiment and Other Animals



Not Facebook for scientists!
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nylexperiment

“Facebook for Scientists” ...but Open source (BSD) Ruby on
different to Facebook! Rails app

A repository of research REST and SPARQL interfaces,
methods Linked Data compliant

A community social network of Basis or inspiration for
people and things multiple projects including

BioCatalogue, MethodBox
and SysmoDB

A Social Virtual Research
Environment

myExperiment currently has 4034 members, 231 groups, 1165
workflows, 326 files and 118 packs

4% 50utﬁg,'ﬁ1m§5n Microsoft >, CRESEaRCH
3 Shampon JISC EPSRC "Research iy omicetc Qo

dept S



Visitors Overview

Jan 1, 2008 - Sep 8, 2009 ~

~" Visitors = Graph by: =]
400 400
200 200
| January 7, 2008 [ March 3, 2008 [ April 28, 2008 [ June 23, 2008 [August 18, 2008 [ October 13, 2008 | December 8, 2008 [ February 2, 2008 [ March 30, 2009

[May 25, 2009 [July 20, 2008

36,139 people visited this site



Keep up to date

Get the latest news
about what your
online community is
doing and what's

ha ppening with your
Research Objects.

Content types

We provide special
support for workflow
systems including
Taverna and Trident,
as well as experiment
plans, providing a
foundation for the
e-Laboratory.

Curating process

Workflows capture
pieces of research
process which are
curated by their
authors, experts and
the community. These
curation models are
also used in the
Biocatalogue service
T EiDCatalugueﬁ

JISC EPSRC
Microsoft (3

Form Friends & Groups

Explore and manage the
social network. You have
fine control over the
privacy and sharing of

Find Workflows

See the latest and
most popular
workflows: discover,
view, download, run,

Build Packs

Share collections of
items as individual
packs — like all the
digital tems in an

yvour Research O bjects. tag and rate. Upload

yvour workflows.

experiment. Include
external tems too.
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Distinctives

myExperiment Features

User Profiles
Groups

Friends

Sharing

Tags

Workflows
Developer interface

/ Credits and Attributions \

Fine control over privacy

Packs
Multiple instances

Tap 50 tags for Workdlows [see 81 Tags]
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Logs

Analysis Prot | for C Genes and Pathways

This protocal is aimed at providing a guide to the interpretation of the results obtained from both
the QTL and microarray workflows. Each workflow provides a series of text fles, which are to be
used as a means of obtaining the pathways which relate to differentially expressed genes in the
microarray study and genes located within the chosen QTL region

The output from each workiow consists ofthe following fles
*  ensembl_database. release fext
descripl

gene_descriptions text

pathway, deseriplions fext

Merge
keag_extemal_gene_reference.tex]
repor text
eathway Jisttext

ensembl_database release.text

The.current release, of the Ensembl dataset forthe chosen speci M culus, Although
this uses the programmatic interface of Ensembl. it can be used o identify which release was
used to generate the list of genes in the QTL region or mapping of Affymetrix probesets
identifiers.

Metadata

@ Tags (19)
[ Creator tags

affymetrix | african
trypanosomiasis | cattle
data-driven | disease | entrez
genotype | Kegg
Pathways | KegglD
link-integration | IMiCroarray
mouse pathway
pathway-driven
phenotype | sleeping
sickness | swissprot | LUNiprot
web senices
[ =dit

Add Tags

Workflow 16

Results

path:inmud060
path:mmad0970
pathimmud0240
path:mmad3010
path:immu4080
pathimmad4210
pathimmm05220
pathimmu4612
path:mm00271
pathimma04912
path:mmu04330
path:mmu04640
path:mmu00561
path:mmu04110
path:mma04530
pathimmu02010

Cytokine-cytoKine receptor interaction - Mus musculus (mouse)
Aminoacyl-tRNA biosynthesis - Mus musculus (mouse)

Pyrimidine metabolism - Mus musculus (mouse)

Ribosome - Mus musculus (mouse)

Neurcactive ligand-receptor interaction - Mus musculus (mouse
Lpoptosis - Mus muosculus (mouse)

Chronic myeloid leukemia - Mus musculus (mouse)

Entigen processing and presentation - Mus musculus (mouse)
Methionine metabolism - Mus musculus (mouse)

GnRE signaling pathway - Mus musculus (mouse)

Notch signaling pathway - Mus musculus (mouse)

Hematopoietic cell lineage - Mus musculus (mouse)
Glycerolipid metabolism - Mu3 musculus (mouse)

Cell cycle - Mus musculus (mouse)

Tight junction - Mus musculus (mouse)

1BC transporters - General - Mus musculus (mouse)

A Pack

o —— Fi

=y i F,
[t | [ s | e | o e | [ |

QTL

A T BaoneE e thee
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Worldlow Inputs

cormplete. ppt

| microarray_pathways || atl_pathways |A

common_pathways

kegg_pathways

Slides

Workflow Cutputs
¥

intersecting_pathways | <57

Common pathways

Primer Name Left Flank Nucleotide sequence Right Flank Nucleofide sequence
DAXX_1274_1812 CAGGAGGAATGGCGAGTG AGCTTAGICCTTCCCAAGCC
DAXX 140754 436 1070 CTTGTAGGATTGGGACTGGG TCTCCTCCTCTTCCTCCTCC
DAXX 2270 210 TGGGCAGGAGAGATGGTTC ATGGTTCAAGGGAAGGGAAA
DAXX 2644 3187 TGTGTGATTGGCTGGTTCTT GCAAATACGAGGAGTCTGGG
DAXX exons TCCTCCTCCTACCAATCAAA  AGCAGAACTAACACCACAAGG
Daxx_Upst 479_1104 CAGGCTTCCTCATCAACACC TGTCTCTATGGCTGTGCAGG

Workflow 13

Adobe

Paper

Results
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©J Facebook | MyExperiment | Discover and share workflows - Mozilla Firefox
File Edit ‘Wiew  History Bookmarks Tools  Help

: :
6 - c far | | f] '_Ijttp:,l',l'apps.new.Fau:el:u:u:uk.cu:um,l'myexperiment,l’search.php?FI:u_sig_Iu:u:ale=en_LIS&PI:u_sig_in_new_Fau:eI:u:u:uk=1&fl:u_sig_time=12209512:

_ m myExperiment, org - Home = |j Developer:Projects - myExpetiment £ | |j David De Roure =] Facebook | MyE:

nylexperiment -

Horne | Search | Upload workflows | My Workflows My Friends 's Workflows | Irvite | Feedback User Guide

MyExperiment

H marco roos All v | Search

Advanced Search

Search result for keyword: marco roos

workflows(28) groups(10)
Page 1

MName: Marco Roos F a C e b O O k

Joined: 21/ 072007 @ 02:43:23
Email: roosi@science . Lva.nl -
Website: htip:/fhome. medewerker .Lva.nl
fmroos]




%ﬁ ,D b Search Results in myExperiment beta search » -

Organize * & | Open Save search EE » [T @
| Pnylogeny BoOTtstrap Analysls Authors: Carol Lushbough ~
W Favorites 4 You can now Download this Workflow and import it into BioExtract  Size: 4.66 KB
M Desktop Server at bioextract.org. Bootstrapped sequences algorithm descri...  Date modified: 09/02/2009 23:16
& Downloads http://localhost: 3500/ worlflows/646 Tags: nucleotide; bootstrapp; bioextract; p...
‘2l Recent Places | MNucleotide InterProScan for the BioExtract Server Authors: Carol Lushbough
I é-[.l) myExperiment beta search —— This workflow can be downloaded and imported into the BioExtract  Size: 345 KB |
Server at bioextract.org. This workflow is a BioExtract Server proce..  Date modified: 15/04,/2009 23:15
By Libraies http://localhost:3500/ workflows/624 Tags: BLAST; ebi; bicinformatics; blastp; in...
@ Documents J Liliopsida Protein Alignment Authors: Carol Lushbough
Downloads You can now Download this Workflow and import it into BioExtract  Size: 3.31 KB
J'i Music Server at bioextract.org. This workflow retrieves Liliopsida chlorop...  Date modified: 08/01,/2009 23:16 =
(] Pictues http://localhost:3500/ workflows/550 Tags: nuclectide; sequence alignment; mu...
| B videos E Carole Goble
Twaork on myExperiment.
Date medified: 23/07/2007 07:11
g| ™= Computer http://localhest:3500/ users/25
£, Local Disk (C3)
. Carol Lushbough

Carol Lushbough is an Assistant Professor of Computer Science at
the University of South Dakota. nbsp; Her primary teaching areas ...  Date modified: 22/10/2008 23:15

hitp://localhost:3500,/ users/1369

'?! Metwork

| Liliopsida Protein Alignment Size: 331 KB
‘ http://localhost:3500 /workflows/550

= ‘ i Yo ca o Do Windows 7

Authors: Carol Lushbough
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http://purl.org/ontology/bibo/AcademicArticle o

http://purl.org/ontology/bibo/Article °

http://eprints.org/ontology/ConferenceltemEPrint °

HTML Summary of of #20817 Anchors in Shifting Sand: the Primacy of Method in the Web

of Data °

Anchors in Shifting Sand: the Primacy of Method in the Web of Data o

Professor David C De Roure (also at eprints.ecs.soton.ac.uk) O

http://eprints.ecs.soton.ac.uk/id/person/ext-2b740eab33bb7dad 3e orarehivermsor gy oo

The wealth of new government and scientific data appearing on the Web is to be welcomed
and makes it possible for citizens and scientists to interpret evidence and obtain new
insights. But how will they do this, and how will people trust the results? We suggest the
Linked Data Web must embrace the “methods” by which results are obtained as well as the
results themselves. By making methods first class citizens, results can be explained,
interpreted and assessed, and the methods themselves can be shared, discussed, reused
and repurposed. We present the myExperiment.org website, a social network of people
sharing reusable methods for processing research data, and make some observations on

the nature of first class methods in the Web of Data. °
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http://id.ecs.soton.ac.uk/person/47 Open

Professor David C De Roure

type e Person °
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sameAs e Professor David C De Roure O ° o

z As of http://eprints.ecs.soton.ac.uk/id/person/ext-47
= S aNEL S « Professor David C De RoUre

name e Professor David C De Roure °
personal mailbox o mailto:dder@ecs.soton.ac.uk °
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<sameAs>

interlinking the Web of Data

The Web of Data has many equivalent URIs. _ Q
: : <sameAs> http://id.ecs.soton.ac.uk/person/47
This service helps you to find co-references

between different data sets.
Enter a known URI, or use Sindice to search first.

Jo)

SINFce  Enter a literal (text) search..

Equivalent URIs for http://id.ecs.soton.ac.uk/person/47 —

http://southampton.rkbexplorer.com/id/person-00047
http://southampton.rkbexplorer.com/id/person-005e1d76ede30a16¢c475e8...7d5b58d 159
<sameAs> http://southampton.rkbexplorer.com/id/person-2126aee62bd8b58f82c6ff...f484814122

L http://webscience.org/person/26

Currently serving 35187488 URIs in 11285263 bundles!

about - contact - getthe widget
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Web 2.0 patterns

The Long Tail

Data is the Next “Intel Inside”

Users add value

Network effects by default

Some Rights Reserved

The Perpetual Beta

Cooperate, don’t Control

Software above the level of the single device



The Taverna
Workbench, a
scientific workflow-
management
system, and the
myExperiment
social Web site for
sharing scientific
experiments follow
six principles for
designing software
for scientists.

David De Roure, University of Southampton

CGarole Goble, University of Manchester

cience is becoming increasingly digital. Scientists” tools are not just the experi-
mental apparatus of the laboratory but are also the software apparatus they
use to conduct their research, analyze data, search databases, run simulations,
and record their scientific process. New scientific techniques—from DNA mi-

croarrays to sensor networks in the environment—are generating volumes of data that

wouldn’t get processed without software assistance.

Wartch researchers at work, and you'll see
a lot of computer activity as they use applica-
tions, services, and data that might be local to
the laboratory or enterprise, or accessed on the
Web. These new research tools and methods are
evident across a broad spectrum of disciplines.
Some researchers, such as bioinformaticians
working with protein sequences, might conduct
research entirely in silico. Meanwhile, chemists
in the laboratory are using computers for look-

these challenges: Taverna provides automation of
scientific data processing tasks, making them sys-
tematic and repeatable, whereas myExperiment
facilitates the discovery and sharing of scientific
digital objects, encouraging reuse and avoiding re-
invention. These tools’ comparative success owes
much to a software design approach that under-
stands the practice and culture of scientists.

Scientific Workflows



Six Principles of Software Design to Empower Scientists

Fit in, Don’t Force Change 1. Keep your Friends Close
2. Jam today and more jam 2. Embed

tomorrow 3. Keep Sight of the Bigger
3. Justin Time and Just Picture

Enough 4. Favours will be in your

Act Local, think Global Favour
5. Enable Users to Add Value 5. Know your users

Design for Network Effects = 6. Expect and Anticipate

Change

De Roure, D. and Goble, C. "Software Design for Empowering Scientists," IEEE
Software, vol. 26, no. 1, pp. 88-95, January/February 2009
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SPARQL endpoint

rdf.myexperiment.org

SPARQL endpoint

tags ratings reviews profiles
workflows credits 8roups

files packs friendships

Transform

~—— Modularised
myExperiment mySQL myExperiment
data model Ontology
(evolving!) —
DC, FOAF, SIOC

(Semantically-Interlinked Online Communities)



How To S PARQL Submit Feedback/Bug Report

myExperiment's SPARQL endpoint allows anyone to query all of myExperiment's public data
using the query language SPARQL.

Although SPARQL is quite easy to use it may take a while to get you head round it if you are
coming to it new and you are not from a computer science background. This guide is intended to
help explain the basics of SPARQL and give usable examples that will return actual results from
myExperiment's SPARQL endpoint, which can be compared against example results. Although it
should be noted that example results are intended as a guide to the format of results and will
probably not be exactly the same as those returned by the SPARQL endpoint.

The first section explains how to use the SPARQL endpoint and the unique features the
myExperiment SPARQL endpoint has.

Sections 2-7 explain the main clauses used within SPARQL and how they are used to define
queries.

Section 8 give some explanation of various warning and error messages you might be prompted
with and how to fix you query to eliminate these.

David Newman



myExperiment modularised ontology

Contributions
Attribution & Creditation Viewings & Downloads
Base

I T I N e

David Newman




Exporting packs
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Open Archives Initiative
Object Reuse and Exchange
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Levels of (social) compliance?

e 303s
e 303s + RDF
e 303s + RDF + SPARQL

* Being on the diagram!



1. Use URIs as names for things

- Everything
— If you don’t name something you can’t talk about it
Things of course
Year of publication
Ideas

- Cool URIs

— Think of the consumer/customer
+ htips://secure.ecs.soton.ac.uk/gizmos/person by username.php?username=hg
- hitps://secure.ecs.soton.ac.uk/person/username/hq

-  RESTful Interfaces

- Ambiguity
— URIs help to avoid it, especially if you...

L I

LN N

L

2 Seme4
.t Seme
~ LIMEED DATA SOLUTICME

14

© 2010 Semed Semed.com



2. Use HTTP URIs so that people can look up those
names

HTTP URI names come with an excellent look up mechanism

And ownership, etc.

2ec:: Seme4

15 - - o LIMEED DATa SOLLITICHE

© 2010 Semed Semed.com



3. When someone looks up a URI, provide useful
information, using the standards (RDF, SPARQL)

So they know what you mean

Deliver some human readable data
html

Deliver some machine processable data
RDF
JSON
CSV
text

2.2 Seme4

16 o - Y LIMEED DATA EOLLTICKE

© 2010 Semed Semed.com



4. Include links to other URIs. so that they can
discover more things

“Foreign” URIs
dbpedia:Southampton_University

Equivalence

owl:sameAs
skos:exactMatch

2ee:: Seme4

2[] - - 8 ¥ IMKED DATA SOLUTICNE

© 2010 Semed Semed.com



URI Accept Redirect Response URI
http://www.myexperiment.org/workflows/16 text/html 303 http://www.mvexperiment.org/workflows/16.html
http://www.myexperiment.org/workflows/16 application/rdf+xml 303 http://www.myexperiment.org/workflows/16.rdf
http://www.myexperiment.org/workflows/16 text/xml 303 http://www.myexperiment.org/workflows/16.xml
http://www.myexperiment.org/workflows/16/versions/n text/htmil 303 http://www.myexperiment.org/workflows/16/versions/n.htmil
http://www.myexperiment.org/workflows/16/versions/n application/rdf+xml| 303 http://www.myexperiment.org/workflows/16/versions/n.rdf
http://www.myexperiment.org/workflows/16/versions/n text/xml 303 http://www.myexperiment.org/workflows/16/versions/n.xml
http://www.myexperiment.org/workflows/16.htm! text/html http://www.myexperiment.org/workflows/16.html
http://www.myexperiment.org/workflows/16.html application/rdf+xml 301 http://www.myexperiment.org/workflows/16
http://www.myexperiment.org/workflows/16.htm! text/xml 301 http://www.myexperiment.org/workflows/16
http://www.myexperiment.org/workflows/16/versions/n.html text/html http://www.myexperiment.org/workflows/16/versions/n.htmil
http://www.myexperiment.org/workflows/16/versions/n.html application/rdf+xml 301 http://www.myexperiment.org/workflows/16/versions/n
http://www.myexperiment.org/workflows/16/versions/n.html text/xml 301 http://www.myexperiment.org/workflows/16/versions/n
http://www.myexperiment.org/workflows/16.rdf text/html 301 http://www.myexperiment.org/workflows/16
http://www.myexperiment.org/workflows/16.rdf application/rdf+xml http://www.myexperiment.org/workflows/16.rdf
http://www.myexperiment.org/workflows/16.rdf text/xml 301 http://www.myexperiment.org/workflows/16
http://www.myexperiment.org/workflows/16/versions/n.rdf text/html 301 http://www.myexperiment.org/workflows/16/versions/n
http://www.myexperiment.org/workflows/16/versions/n.rdf application/rdf+xml http://www.myexperiment.org/workflows/16/versions/n.rdf
http://www.myexperiment.org/workflows/16/versions/n.rdf text/xml 301 http://www.myexperiment.org/workflows/16/versions/n
http://www.myexperiment.org/workflows/16.xml text/html 301 http://www.myexperiment.org/workflows/16
http://www.myexperiment.org/workflows/16.xml application/rdf+xml 301 http://www.myexperiment.org/workflows/16
http://www.myexperiment.org/workflows/16.xml text/xml 303 http://www.myexperiment.org/workflow.xm|?id=16
http://www.myexperiment.org/workflows/16/versions/n.xml text/html 301 http://www.myexperiment.org/workflows/16/versions/n
http://www.myexperiment.org/workflows/16/versions/n.xml application/rdf+xmi| 301 http://www.myexperiment.org/workflows/16/versions/n
http://www.myexperiment.org/workflows/16/versions/n.xml text/xml 303 http://www.myexperiment.org/workflow.xml|?id=168&version=n
http://www.myexperiment.org/workflow.xml?id=16 text/html 301 http://www.myexperiment.org/workflows/16
http://www.myexperiment.org/workflow.xml?id=16 application/rdf+xml 301 http://www.myexperiment.org/workflows/16

http://www.myexperiment.org/workflow.xml?id=16

text/xml

http://www.mvexperiment.org/workflow.xm|?id=16




Submit Feedback/Bug Report

experiment Linked Data

Linked Data is a way of interconnecting data published on the web that has not been previously linked. myExperiment is now a publisher
of such data.

Every myExperiment entity, whether it be a Workflow, Pack, User, Group, etc. has its own Non-Information Resource (NIR) URI to
identify it. This URI can also be used in a HTTP request where the header's accept parameter is set to an appropriate MIME type to
retrieve data about it in one of up to three different formats, HTML, RDF and XML. This is done through a process called Content
Negiotiation, which redirects to an explicit URL for that particular format. E.g.

o wget —header "Accept: text/html" hitp://imwww myexperiment.org/workflows/16 — hitp:/iwww. myexperiment org/workflows/16.html
o wget -header "Accept: application/rdf+xml" http//iwww myexperiment.org/workflows/16 — hitp//www. myexperiment org/workflows/16. rdf
o wget -header "Accept: application/xml" http://www_myexperiment org/workflows/16 — hitp/iwww myexperiment org/workflows/16 xmil

If you are using an application that does not allow you to specify parameters of the HTTP request you can use the explicit URL for the
different formats to retrieve data in that format.

Ontology

The structure of myExperiment RDF is defined by the myExperiment Ontology. This is a set of modules that borrows
classes/properties from FOAF, SIOC, Dublin Core, Creative Commons and OAI-ORE, that can be assembled to build a
comprehensive specification for the myExperiment data model. Auto-generated documentation is available that describes the
documents and classes defined within the ontology.

SPARQL Endpoint

All myExperiment's public RDF data can queried using the query language SPARQL at myExperiment's SPARQL Endpoint. An
introduction to SPARQL with a guide to querying myExperiment RDF is available here.

Vocabulary of Interlinked Datasets (VolD)
A description of myExperiment RDF is specified in voiD. One thing voiD encourages is the publication of RDF datasets so they can
easily be reused by others rather than having to crawl each NIR for its RDF. All of myExperiment's Public RDF can be downloaded as a

gzipped file. )
David Newman




The hidden costs of linked data

e Usability
— We had a perfectly good scheme before and now
we change it for something more complicated!

 Performance
— All those 303s!
— Rumoured that on some sites developers append

xXml to save round trips



www.myexperiment.org/packs/112

www.myexperiment.org/packs/112.html

Linked Data What is this?

Non-Information Resource URI: http://www.myexperiment.org/packs/112

Alternative Formats




BioCatalogue

Getting Started | AboutUs | ContactUs | APIDocs

BioCatalogﬁtéO

"The Life Science Web Service Registry” Signup o | Signin 4%

Search: @ | Home | & Services | ) Register a Service | g} Providers | (- B
Home » 3 SHRRE o %0 &7

The BioCatalogue: providing a curated catalogue of Life Science Web Services

(&) Latest Activity The BioCatalogue currently has 1695 services, 120 service providers and . Site Announcements

Last 7 days members @

Franck Tanoh added a
description annotation to Soap
Input: fetchResult

Franck Tanoh added a
description annotation to Soap

Input: pollQueus

Franck Tanoh added a
description annotation to Soap
Output: pollQueusResponse
Franck Tanoh added a
description annotation to Soap
Output: runSenviceResponse
Franck Tanoh added a

description annotation to Soap
Operation: runService

Franck Tanoh added a
description annotation to Soap
Operation: getSIDD

Franck Tanoh added a
description annotation to Soap

Operation: pollQueus

"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

"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 poorly described"”

ANNOTATE

2 Anyone can describe and annotate
2 Ongoing expert curation
2 Social curation by the community

More info

"Web Services are volatile”
MONITOR
Services change and get outdated
BioCatalogue monitors Services
Monitors availability and reliability

More info

Latest updates - service
responsibility, monitoring status

changes, service activity, service
update checker and many more
By Jiten Bhagat (9 days ago

The BioCatalogue NAR paper
listed on the NAR featured Articles

page
By Franck Tanoh (12 days ago

BioCatalogue and Taverna
featured on the OpenHelix Blog
By Jiten Bhagat (18 days ago

The BioCatalogue Nucleic Acids
Research (NAR) paper now

published.
By Franck Tanoh (about 1 month ago

BioCatalogue demo at ISMB 2010
on Sunday, July 11: 3:30 p.m. -
3:55 p.m.

By Franck Tanoh (about 1 month ago

Jiten Bhagat



Search results for "blast"

Hote: some items may not be visible to you, due to viewing permissions.

Users (10 of 19) | Groups (2) | Workflows (10 of 116) | Senvices (10 of 87) | Files (3) | Packs (1) |

There are more results than sfmwn here. See all Services results for this query.

S0AP

Submitter:

Feta

S0OAP

Submitter:

maarten

£ BlastDemo @
Retrieved at: 14/06/10 @ 14:56:51

Categories (2}
Nucleotide Sequence Similarity | Protein Seguence Similarity
Provider: DNA Data Bank of Japan (DDBJ)

Execute blast given a DDBJEMBL/MCBI accession number.

WSDL Location: http:/xmil.nig.ac.jphwsdlBlastDemo. wedl
Service Enpoint: http:/fxml.nig.ac.jp=ddbiBlastDemo
Thiz Service has no tags!

{ MRS Blast service =
Retrieved at: 14/06/10 @ 14:50:28

Categories (2):
Nucleotide Seguence Similarity | Protein Sequence Similarity

Provider: mre-cmbi-ru-nl

BioCatalogue Link

MRS Blast i= a companion service for the text based MRS =ervice. You can uze it to blast against protein seguences
stored in the databanks that were indexed using MRS. The blast search iz performed asynchronoushy.

WSDL Location: http.//mre.cmbi.ru.nlmrews/blastiwsdl
Service Enpoint: http://mrs. cmbi.ru.nlfmrews/blast

Tags (4):
EMBRACE ' protein  blast  protein sequence

BioCatalogue Link

NIR




Overview

 Motivation: the primacy of method
* myExperiment and Other Animals
e Design and implementation

e The future of research



| Taverna1.7.1 starter pack

o
Created: 17/07/08 @ 21:06:12 | Last updated: 20/07/03 ¢ 15:46:51 P a C kS I n

Evernthing to get stated with Taverna 1.7.1

Practice

| Towards Genotype-Phenotype Correlations

Com .
I Created: 03/04509 @ 13:14:54 | Last updated: 03704509 & 13:16:23 T
ags
evam Itis increasingly comman to combine Microarray and Quantitative Trait Loci data to aid the search far
candidate qenes responsible for phenotypic variation. Warkflows provide a means of systernatically
proces
declar | ) myExperiment paper for Concurrency Practice and Experience
;”haE””a eScience 2008 Special Issue ]
Created: 10/04/09 i@ 13:41:56 | Last updated: 14/04/09 @0 033412
19 iten
This pack contains the materials used inthe paper De Roure, D, Gohle, ., Aleksejevs, 5.,
Commel Bechhofer, 5., Bhagat, J., Cruickshank, D., Fisher, P, Hull, D, Michaelides, D., Newrnan, D., Procter,
I F., L
ags: .
? Can ] Workflow discovery benchmarks
affymetri s
KegglD The Created: 12/07/02 @ 11:20:23 | Last updated: 0971 0008 & 16:29:50
sSSP a it This pack contains benchrmarks that measure how bicinformaticians discover Taverna workflows.
Several subpacks are available: Collection of workflows by Paul Fisher, used in benchmarks PRZ and
Comi C
Creator: :
T . ) Carole's Keynotes
curati Created: Z7/0%08 @ 19:52:17 | Last updated: 15M10/03 @ 08:55:45
Col Carole Goble's 2008 keynote talks that feature myExperiment, in PowerPeint $7-2003 format. Al
Ta myExperiment presentation can be found on the wikion
al hitp:heeiki.myexperiment. orgfindex. php/Presentations
ber gz Dawid
De Roure 5 items in this pack

Comments: [ | Viewed: 85 timez | Downloaded: 12 times
Tags:

biccatalogue | community curation | curation | myexperiment | mygrid | open science | science 2.0 | scientific
workflow | taverna




Knowledge Packages — More than Methods

@ Tags (13)

‘ |:| Original Uploader tags
| data-driven | disease |

i = genotype | kegg | mouse | © Ratings (2)
;u \ r nbicomaorkflows | pathway hlrefandlel aliclats
FaR I | | pathwiay-driven | ) |
———— pathways | phenaotype | gtl
| shim | subworkflow R .
: eviews

Data & Configuration Metadata

Results

Training
material

Log Book

Provenance
Carole Goble

Publications and Presentations



QTL

Y 4
Paul’s Workflow 16
Research

Object

Results

Dathimmu02060 Cytokine—cytokine recepor interaction - Mus musculus (mouse) produces

path:mmad0970 Aminoacyl-tRNA biosynthesis - Mus musculus (mouse)
path:mmu00240 Pyrimidine metabolism - Mus musculus (mouse)

path:mma03010 Ribosome - Mus musculus (mouse)

path:mmu4080 Neursactive ligand-receptor interaction - Mus musculus (mouse
path:mma04210 Apoptosis - Mus musculus (mouse)

path:mmu05220 Chronic myesloid leukemia - Mus musculus (mouse)

Analysi i <
ysis Protocol for C: Genes and Pathways I I d d path:mmu04612 Entigen processing and presentation - Mus musculus (mouse)
nc u e path:mmu00271 Methionine metaboliam - Mus musculus (mouse)
This protocol is aimed at providing a guide to the interpretation of the results obtaingd from both L patn:mmu04912 GnRE signaling pathway - Mus musculus (mouse) [ ]
the QL and microarray workllows. Each workflow provides a series of text fles, which are to be . A : N
used as a means of obtaining the pathways which relate to differentially expressed genes in the I n path:mmu04330 Notch signaling pathway - Mus musculus (mouse) ] F-L_-
microarray study and genes located within the chosen QTL region path:mmu04640 Hematopoietic cell lineage - Mus musculus (mouse) ‘\ = . Yy == ' L —
The output from each workfiow consists of the following fles: path:mmu00561 Glycerolipid metabolism - Mus musculus (mouse) = == e S|y
ensemt base_seleaseext

e pathimmu04110 Cell cycle - Mus musculus (mouse)
g&ﬁé@%@m path:mmu04530 Tight junction - Mus musculus (mouse)
eras peTmAYA 11 path:mmu02010 ABC transporters - General - Mus musculus (mouse) P bl h d
),
E;{;ﬁe@emmmmwmxﬂ u IS e In
pathway, Jisttext I I d d .
ensembl. database.release.text

e o e e v F d . ==
e e g e 1 enes n th- QT Tegon or ropons f At pesest eeds Into Y
o TRl s BpoeEs T the
L.ul_su.i_l'lu .'L.J"ﬂ'll;lu_
Phanctype comelaton s
Logs ol .
produces Included i R Included in Adobe

- =

cormplete. ppt

v

Worldlow Inputs

| microaray_pathways || atl_pathways |A .
Metadata Slides

Paper

@ Tags (19) kegg_pathways
[ Creator tags Workl ) "
orkflow Quiputs . .
affymetrix | afican v produces Published in

YFYPEHUSD""!iESiS cattle intersecting_pathways | 7

data-driven | disease | entrez
genotype | Kegg

Primer Name Left Flank Nucleotide sequence Right Flank Nucleofide sequence
Pathways | KegglD DAXK_{274_1812 CAGGAGGAATGGCGAGTG AGCTTAGTCCTTCCCAAGCC
link-integration | IMiCroarray DAXK 140754 436 1070 CTTGTAGGATTGGGACTGGG  TCTCCTCCTCTICCTCCTCC
mouse | pathway DAXX_2270_2720 TGGGCAGGAGAGATGGTTC | ATCGTTCAAGGGAAGGGAAA
o CO mmon p a t h wa y S DAXX_264 3187 TGTGTGATIGGCTGGTTGTT | GCAAATACGAGGAGTCTGGG
pathway-driven DAXX_exons TCCTCCTCCTACCAATCAAA | AGCAGAACTAACACCACAAGG
phenotype | sleeping Daxx_Upst 479 114 CAGGCTTCCTCATCAACACC TGTCTCTATGGCTGTGCAGG R I t
sickness | swissprot | LUNiprot eS u S

Workflow 13

. Paul Fisher




Example Investigation. Contains multiple Studies, Assays, and Assets (SOPs,Models,Datafiles)

stitutions Investigations Studies Assays Data Models S0Ps Publications Forums Help

W Admin enabled

'y Steady state studies for different oxygen availability in Escherichia coli

Created at: 17/09/2009 @ 09:35:40 Last updated: 22/04/2010 @ 11:24:03
Views: 24

ID: 6
Project: SUMO
Description:

Changing the oxygen availability leads to an adaptation of Escherichia coli at different biological levels. After pertubation of oxygen in
chemostat experiments the microorganismi(s) will come back to another steady state. This investigation deals with these stationary
responses of Escherichia coli within the aerobiosis scale. The change for different biological variables, in different areas of the
organism like the electron transport chain, the TCA cycle or globally is investigated by wildtype and mutants experiments applying
versatile measurement methods.

Items related to Steady state studies for different oxygen availability in Escherichia coli.

Projects (1) Studies (3) Assays (9) Data Files (7+8) SOPs (10+1)

3 View

I} Download

Ep

3 "~ SUMO mRNA isolation Epicentre

Creator: Sonja Steinsiek

Uploader: Sonja Steinsiek

Wersion: 1

Associated project: SLIMO

Created: 21/10V2008 @ 11:40:37 Last updated: 26/10/2009 @ 14:48:15

This file describes how to isolate mRMA from E. coli using the kit from Epicentre, for gene expression analysis via

RT-PCR
* SUMO chemostat conditions & Q View
: = 4} Download
-l Creatars Snnin Steincisl

Stuart Owen



VIRV
Systems Biology of Microorganisms

Basic ISA structure — Investigation = Study — Assay

different aerohiosis levels
(steady state)

i

Physiological measurements fram
Sheffield chemostat
Transcriptional profiling of
steady states at
different aerobiosis levels

Determination of intracellular
recdox state by
means of MADIMADH ratio

FIME activity at }

Determination of intracellular
recdox state by

-..hrﬂeans of ubiquinones (oxdired-ratio ...

~

Measurement of cytochrome
numhers

Analysis of gene
expression rates at
different aerohiosis levels via RT-FCRE

Analysis of by-product
formation rates in MG1655

P

Determination of intracellular
metabolite concentrations




The Six Rs of Research Object Behaviours

Research Objects enable data-intensive research to be:

.Replayable — go back and see what happened
.Repeatable —run the experiment again
.Reproducible —independent expt to reproduce
.Reusable — use as part of new experiments
.Repurposeable — reuse the pieces in new expt
.Reliable —robust under automation
.Referenceable — citable and traceable

N O O B W N -

http://blog.openwetware.org/deroure/?p=56



Graceful Degradation

Research Object services are
able to consume Research

Objects without necessarily
understanding or processing

all of their content

Stereotypes

e Publication Object
— Record of Activity

— Credit/attribution
* Live Object
— RO as work in progress * View Object
— Up to date references to — Named Graphs for LD
appropriate resource + Exposing Object
* Archived Object — Standardised wrapper
— RO as a record of what around data sources
 Method Object
— RO as protocol
Sean Bechhofer

happened
— Curated, “fossilised”,

immutable aggregation



SALAMI

Generating a musicological resource using
Internet Archive + Music Info Retrieval Algorithms +

Supercomputer + Crowdsourced ground truth

Structural Analysis of Large Amounts of Music Information (SALAMI)

A Paradigm Shift in Music Structural Analysis

We are proposing an innovative and ambitious computational musicology project called Structural Analysis of Large Amounts of
Data (SALAMI). To date, musical analysis has been conducted by individuals and on a small scale. Our computational approach,
combined with the huge volume of data now available from such source as the Internet Archive, will a) deliver a very substantive
corpus of musical analyses in a common framework for use by music scholars, students and beyond; and, b) establish a
methodology and tooling which will enable others to add to this in the future and to broaden the application of the techniques
we establish. A resource of SALAMI's magnitude empowers musicologists to approach their work in a new and different way,
starting with the data, and to ask research questions that have not been possible before.

SALAMI will analyse 23,000 hours of digitised music to build a resource for musicologists, based on the music’s underlying
structure. It will use thousands of supercomputing hours, donated by the National Center for Supercomputing Applications
(NCSA), and draw on a bewildering range of music from the Internet Archive —from A Capella to Zydeco, Appalachia to Zambia,

and Medieval to Post-Modern.



HG FfFou nd TrUth”

SALAMI

8 /S|gna|” .
Structural

Analysis



How Country is my Country?

1) Use SPARQL to generate a collection of signal
2) Publish that collection
3) Our local signal repository has copies of the actual signal, and
publishes sub-graphs of linked data asserting what those

signals are of (using the URI for that track/record etc.)

4) The workflow performing the feature extraction combines (2)
and (3) when fetching the signal for feature extraction and

classification, and persists the URI for the signal artefact
(track/record etc.)
5) The results are published (e.g. of genre classification) and
Kevin Page

reference that URI



Find all artists and show their countries

PREFIX geo:
<http://www.geonames.org/ontology#>

SELECT ?name ?country
WHERE
{ ?artist
a mo:MusicArtist;
foaf:based near ?place;
foaf:name ?name.
?place
geo:inCountry ?country }
ORDER BY ?name




Find all records by artists from France

PREFIX geo: <http://www.geonames.org/ontology#>
SELECT DISTINCT ?record
WHERE
{ ?artist
a mo:MusicArtist;
foaf:name ?name;
foaf:based_near ?place.
?place

geo:inCountry
<http://www.geonames.org/countries/#FR>.

?record
a mo:Record;
foaf:maker ?artist }
ORDER BY ?record




Find all tracks from records by artists from
France

PREFIX geo: <http://www.geonames.org/ontology#>
SELECT DISTINCT ?track
WHERE
{ ?artist
a mo:MusicArtist;
foaf:name ?name;
foaf:based near ?place.
?place
geo:inCountry <http://www.geonames.org/countries/#FR>.
?record
a mo:Record;
foaf:maker ?artist;
mo:track ?track }
ORDER BY ?track




Taverna 2 beta 2k Text search within spargl point (1) | Miew

Created: 18/01/08 @ 163754 < Download (v1)
Original
Credits: /= Francois Belleau
Uploader —
License: Creative Camimons Attribution-Share Alike 3.0 License
ﬂ Thie vl flmws rrales moecible fiill devt coaesls wpithie Aiffaront e marnl
Taverna 2 beta i:b Sesame triplestore loader from a dereferenced URI (v2) | Miews
Created: 17/02/09 @ 05-11:24 | Last updated: 19/02/09 (@ 05:03:09 bRt i
original ) )
Cradits: ™ Francois Belleau
Uploader =
- License: Creative Comimons Attribution-Share Alike 3.0 License
Taverna 2 beta .2 Author's collaborators according to pubmed (v1) | Wiew
Created: 20/01/08 @ 02:22:32 | Last updated: 20/01/08 @ 03:41:26 < Download (¥1)
Original ) )
Credits: /™ Francois Belleau
Uploader —
License: Creative Comimons Attribution-Share Alike 3.0 License
SELECT distinct 752 FROM =http:ifatlas hioZrdf.orafspargl=
WHERE{ =1 7p1 %01, o1 bifcontains "author . Y52 ?p2 51 .
s FILTER{ reqex(?=1, "pubmed™ ) }ollowed by SELECT ?creatar,
I | countd FROM =http:flocalhost8890rspargl= WHERE { 751 *p1 .
Francois P21 2 Y02 . FILTER(regex(?0Z, "author)y +s1 Ycreator .}
Belleau i CRDER BY DESC{count))

Rating: 3.0 45 (1 rating) | Versions: 1 | Reviews: 0 | Comiments: 0 | Citations: [
Viewed internally: 40 times | Downloaded internally: 13 times

Tags (43

hioZrdf | pubmed | spargl | text_mining

Francois Belleau



Evolution of our research environment

1st

Current practices of early adoptors of tools.

Generation

Characteris
their partic
tools, data

Traditional
publication
and links tc

Provenance

Science is a
shift to em

Projects

2nd Generation

oliverino now

Some inst

Key chara
of tools, @

Contain s
reproduci

Provenan

New scier
opportun
investigat

Some exp

3rd Generation
The solutions we'll be delivering in 5 years

Characterised by global reuse of tools, data and
methods across any discipline, and surfacing the right
levels of complexity for the researcher.

Routine use.
Key characteristic is radical sharing .

Research is significantly data driven - plundering the
backlog of data, results and methods.

Increasing automation and decision-support for the
researcher - the VRE becomes assistive.

Provenance assists design.
Curation is autonomic and social.




Though this be madness, yet there is method in it*

Deluge of data => Deluge of methods to process it?

Recording, re-using and sharing methods:

Supports reproducible science
Enables interpretation & trust of results

Supports re-use and re-purposing

Shares know-how
Builds capability to understand data
|

Methods should be first class citizens!



experiment

Linked Open Methods*

How we share
— We are co-evolving a social infrastructure for sharing

 What we share
— In the future we’ll be saying “Could | have a copy of your
Research Object please?” (if we didn’t pick it up from the

tweet...)
Current work
— Comunity curation, expert curation, assisted curation
— Emerging practice in automation over linked data
— Boundaries and guarantees: “the Web — particle duality”
* Sean Bechhofer



Repositories & Linked Data

* Linked Data community has guidelines and tooling for

production
e Production practice will improve as consumption

Increases
— e.g. Discovery

— e.g. Versioning
* |ssues of authority, licence, governance and curation

are perhaps best addressed by the open repository

community
e Balancing freshness with persistence
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David De Roure
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Carole Goble
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Visit wiki.myexperiment.org
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JISC Virtual Research
Environments and
Repositories programmes

EPSRC myGrid and
e-Research South platform

awards

Microsoft Research Technical
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