BioMoby and Taverna 2 Tutorial

Mark Wilkinson, Edwardawas
David Withers



Preamble

A The Taverna 2 platform is constantly changing
while the look and feel of the workbench may
change, the functionality wont!



£ Design @ Resulks

Service panel I

Filter:

o Impork new services Reload services

Available services

Service templates

Local services

Biomart @ hkkp: f v, biomart, org/biomart fmartservice

Soaplab @ hkkp: | fease, ebi,ac, ukfsoaplabfservices)

W'sDL @ http: [ fedtils.ncbi.nlm, nib, goventrezfeutils) soapeutils  wsdl
WSDL @ htkp:[//s0ap.bind, cafwsdlbind., wsdl

W3DL @ http: [/s0ap.genome, jp/KEGG. wsdl

WSDL @ htep: [ v, ebi, ac, ulkfwsiservices furn: Dbfetch?wsd|

WSDL @ hkkp: [ v, ebi, ac,ulzembl“EMBL  wsdl

Getting started

LT &2dz R2y Qi aSS | W. A2Y20eQ TF2¢f
Taverna to go and fetch it for you!



I £ Design @ Resulks

Service panel I

Filter: I

Impork new services ‘ Reload services

& ApiConsumer service, ..

::f.. Biomark service, .,

':-_.I- ..:_E:: Biornob W SBIYICE, .,

vk, org/biorart markser

{07 Soaplab service... ary .cajmobry MOBY-C
i07 WsDL service. WE-UHSDaplahfservicESI
[insl i T CTC T TICCE ] ' ' .I'Iil'I.I;II:I"."}IEI'Itr'EElllEUt"S

Getting started
CNRY (KS W{SNIAOS tlyStQy
Import new servicedy . A2Y208& &SNIAOSX
| K224S 0KS WgSre ondhis(a@r!) NS I A & (G NB



| £ Design @ Resulks

Service panel I

Filter:

Impart new services | Reload services

- Available services

; . Service templates

. Local services

. Biomart @ hkkpe ) e, biormart, orgfbiomart martservice

. Biormoby @ hkkp: [ fmobey  acalgary . calmaobey (MOEY-Central, pl

. Soaplab @ hkkp: ) fenen, ebi, ac,ulkfsoaplab) services)

CWSDL @ hkkpe ) feutils, nebi,nlrm, nibogose fentrez feutils) soap) eutils, wsdl
CWSDL @ hkkp: ) fsoap.bind, cajwsdlibind wsdl

WSDL @ htkp:ffs0ap.genome, jpKEGG, wsdl

CWSDL @ hkkprf e, ebi, ac,ukfwsfservices furn: Dbfetchrwsd|
CWSDL @ hkkpe f e, ebi, ac,ukxembl=EMBL  wsdl

Getting started

Now we see that Taverna has fetched Biomoby services
for us to use



El':'il Taverna Workbench 2.1 Beta 2
File Edit ‘Warkflows | Advanced Help

= M | B | . Showhide perspectives b |
I & Diesign ﬂ Resylte  Edit perspectives b
T Biormobey b —
+F Updates and plugins —
Filker: I

Import new services |

Installing a Plugin

We will also make sure that the Spreadsheet import plugin is installed!

To install the plugin, from the toolbar, click &alvancedand then on
Updates and plugins



i Plugin Manager

Provenance storage support Z.1-beta-z-20090629

Provenance conneckors (Apache Derby)

Services 2, 1-beta-z-20090629

Taverna 2 services (W3DL, Soaplab, etc)

YWorkbench components Z.1-beta-2-Z0090629

Taverna 2 workbench user interface

Find Updates Find Mew Plugins

Installing a Plugin

In the resultant window, click oRind New Plugins

X

Disable

Urinstall

Update

Clase |




i Plugin Sites

eyt

> [T Tawerna 2 Spreadsheet 0.2.0

Tawerna 2 spreadsheet import activity

Installing a Plugin

Among others, we discovered tAaverna 2
Spreadsheeactivity. Check the box and then click on
Install.



il Plugin Sites

ryiarid

¥ Tawverna 2 Spreadsheet 0,2.0

Taverna 2 spreadsheet import activity

‘ spreadsheet-import-ackivity-ui-0,2 @ Analyzed

Installing a Plugin

The plugin is being installed! Once it has been fully
installed, you will have t6€Start the workbench.



4 Available services
EI 4 Service termplates
: ----- ﬂ Beanshell - & service that allows Beanshell scripks, with dependencies on i
e {% Mested workflow - A service that allows you to have one workflow nested
----- ( Rshell - & service that allows the calling of R scripts on an R server
----- vE.'r SpreadsheetImport - A service that imports daka From spreadsheets
- Skring conskank - & skring walue that ywou can set

Installing a Plugin

Here we see the activity under ti#ervice templates
node in the service panel.



| £ Design @ Resulks

Service panel I

Filter I

Reload services

Available services
Service kemplakes
Local services
Biornark @ htkp: f fvasne, biormart, org)/biomart/martservice
Biornobey @ htkp: ) fmaobey . ucalgary  cafmoby MOBY-Central, pl
Soaplab @ htkp: v, ebi, ac.ukfsoaplabfservices)
W3DL @ htkp: [ featils, nchi.nlm. nikb.govfentrezfedtils) soapfedtils, wsdl
W3DL @ htkp:[fs0ap.bind, cajfwsdlbind, wsd|
W3DL @ htkp:[[/s0ap.genome. jp/KEGG. wsd|
W3DL @ hkkp: /o, ebi,ac, ukfws)servicesfurn: Dbfetchrwsdl
W3DL @ hkkp: [ o, ebi,ac, ulk)xembl=EMBL , wsdl

3 The Service panellists all of the services
avallable to a workflow designer.



Service panel

[Filter:

Impork new services Reload services

| Service kemplakes
| Local services

. Biornart @ hkkp: [ fvose, biomart, argfbiomart martservice
e Biomoby @ htkp: ) froby, ucalgary . cafmoby (MOBEY-Central, pl 3 Under the nOde

. Aligning_Differences é B | Omo b y 6 M
- Alignment services are shown.

| Analysis

| Annotations 3 Services are sorted by

Bioinfarmatics

. Clipping their Biomoby Service
, Composition type

. Conversion
- | bibisery,techfak, uni-bielefeld. de
EI . bicinfo.icapture, ubc.ca
: T FASTAZHighestGenericSequencelbject - This se
Y GenericSequence2FASTA - Converson of MOBY
: — .

bigh o T sl bl P8 L.




Add BioMoby Registry =] x|
Choase a registry from the st T -

Or select "Custom’ to enter your own below,

Zalgary
IRRI
Mamespace {(URI} of your BioMoby central registry: |ap

Location (URL) of your BioMoby central reqgistry:

i testing

=Cu5tﬂm

3 If you wish to use registries other than the default one,
you can add new B/omoby Activities exactly as we did for

the default registry

3 Taverna even remembers the registry (or registries) that
you chose when you restart the workbench!



Creating Workflows



7 Taverna Workbench 2.1-SNAPSHOT 20090609T0708

File Edit WorkFlows |.ﬂ.|:|vann:e::| Help

Tl W B | showhide perspectives b |
. Design @ Rects  Edit perspectives ]
— ':-:I".;_E:; Biormobey 1atakype Browser
"u"' Updates and plugins
Filket:
Trammek mEl cervires I

3 We will start by adding a Biomoby datatype to the
workflow.

3 From the menu bar, click on
Advanced A Biomoby A Datatype Browser -> http: /1] ¢



Datatype Tree Builder B x|

‘ Creatinatype tree .,

Conskrucking tree For:hkkp: fimoby ucalgary, cafmobey JMOBY-Central, pl

3 The Datatype viewer should be visible now

3 Context click on the root node of the tree
(Object) and
Add Datatypei o ObJf ect 6 t o t he



s

-,
L

= o] x|

ACCession
AlignedSequences
Allele

allele_Freq
alleledssociakion
amigo

amirna

arnirna_qi

annotated _Inkeraction
annotated_Interackor
Annatation
AnnotationHits

Array
akkributableObject
Author
&vailableMaterial
b54_encoded_ppm
BasicClone
BasicGFF3MulkiFeature
BasicGFF35equenceFeature
BasicGFFSequenceFeature
BlastJob

Blatlob

Boolean

hd|

Tvpe to search!

3 The Datatype viewer should be visible now
3 Context click on the root node of the tree (Object) and

Add Datatypei o Obj ect O

t o t he

wor kfl ow



s .ﬁl Add ko warkflow ..

lllll L "
s

------ o allele_freq

------ - Alleledssaciation
----- 5 Amigo

------ “ amirna

3 The Datatype viewer should be visible now

3 Context click on the root node of the tree
(Object) and
Add Datatypei o Obj ect 0 t o.

I he



& Taverna Workbench 2.1-SNAPSHOT 20090609T0708 & 10 x|

File Edit ‘Workflows Advanced Help

FeE X P AvVER T (EHSY

I__é Design @ Resultsl

Service panel WiorkFlow diagram

Filter: I Clear | @ |E||Eﬂ”|§

Impoart new services |

_ 4 Available services -
-] Service kemplates
-] Local services

_| Biomart @ http: f v, biomart . orgfbiomart/martservice
_| Biomoby @@ hktp: ffmobey . ucalgary . cajmoby (MOBY-Central pl
-] Soaplab @ httpe v, ebi.ac.ukfsoaplablservices!

_| WSDL @ httpsffeutils,nebi.nlm, nib, govjentrezfeutilsisoap/eutils, wedl ;I
warkfl I il i i
Ej””’e’ (] id | namespace | article name
B O ENICh
(2 WorkFlow input ports .
(2 WorkFlow output ports O bje Ct

[F- 2 Services

F-585 Ohject
-~ =) Data links i by Data
. Contral links
[ | Merges

3 The Workflow Explorer now shows that we have a Processor called Object
A Has 3 input ports: id, namespace and article name
A Has 1 output port: mobyData

3 The Workflow diagram illustrates our processor



_I LUl ] YILSS

- | Biornart @ htkp: ) v Biomart, argybiormart/mart
-~ | Biomoby @ http:fimaoby .ucalgary, cafmobey IMOE
|| Soaplab @ hkkp: /e, ebi, ac,uk)fsoaplab)service
- | W3DL @ http:ffeutils.ncbi, nlm.nib. gov/entrezfed

Whor kFlow E:-:plu:urer

1: - WMaly I-::J: | 1

EI = Services
-4 Object

3 If we click on our Datatype, and then on the Details Tab,
we can do interesting things with our Object



Workflow explorer  Details
Service: Object

== ACtivity
Eiomoby Object activity
Endpoint httpoffmoby ucalgary, cafmobywTWOB Y - Central pl
Authority
Datatype Cbject

Databype registry query |

3 The Detalls tab provides us with some information on our
datatype

3 Please click on the Datatype registry query button to
proceed



Restrict query space E|£|

Would you like ko restrick your search by based upon a namespace?
This can allow wiou ko Find only those services that operate on a specific kind of daka.

3 To find those services that operate on a specific domain,
we can restrict our search to only those that operate on
the namespace(s) that we specify.

3 Click Yes then navigate to the namespace NCB/ giand
click Done




i. Moby Object Details i=1

-0 Ohject
EI Im Feeds inko

b [l
| 3

. bicinfo.icapkure, ubc.ca
BIND IdSearchizetFastaByai [—
BIMD _IdSearchiGebaoTermsByGi
conyvertIdentifier 2kegglD
ExplodeutCrossReferences

extractSequenceR ecordsFromFasta
extrackSequenceRecordsFromFastalntoColleckion
getCogsConseryedDomainldsByGi

=4 Produces Add to warkflow .,

i FASTALT. il Add service - getGenBankFasta ko the workflow?

[ Bl getizenBankFF S

getPFamianserve Service Dekails ..,

getsHound30DMeir Find out about gebGenBankFaska I
1 T Al e —im T =D i

3 The resulting window illustrates what services produce and consume our datatype.
3 Navigate to the bioinfo.icapture.ubc.ca node and context click on getGenBankFasta
3 Add the service to the workflow.



Chject

Id

namespace mob yD ata

article name

getGenBankFasta

-

Cbjectiidentifier) | FASTA(fasta)

3 Notice how Taverna automatically made the appropriate
connection from our datatype to our Biomoby service.




@3 Taverna Workbench 2.1-SNAPSHOT 20090609T0708 _|Olx]
File Edit ‘Workflows Advanced Help

BEEHX (k| AvdB|TFEHY

|1+ Desian [ Resultsl

Service panel ‘wworkFlow diagram

Filter: | Clear | Gy & o ||§ @l O|| EIH ||§
Import new services |

_ 4 Available services -
-] Service templates

-] Local services

_| Biomart @ htkp: ffunena, biomart, orgfbiomart/martservice

_| Biomoby @ hkkpe ffmobey ucalgary, cafmobey MOBY-Central. pl

_| Soaplab @ http:f funaeebi, ac, ukfsoaplab/services!

_| WSDL @ htkp: feutils.nchi.nlm. nib . govfentrez feutils/soap/eutils wedl|

_| WSDL @ http: ffsoap. bind . cafwsdlfbind wsdl

_| WSDL @ http: ffsoap. genome. jp/KEGE, wsd| ﬂ

wiarkflow explorer | Details |

T warkflow1
..... = ‘orkflow input ports gEtGenBankFaSta
----- (=) Workflow output ports
v tEErlE:.anI::FaSta Obj © Ct + Obje(:t(l den tlﬂ er) FASTA(fa Sta)
-4 Object

=+ Data links
[ " Object:mobyData - = getGenBankFasta:Object{identifier)
----- (=) Contral links

3 The Workflow Explorer now shows that we have a Processor called getGenBankFasta
A Has 1 input port: Object(identifier)
A Has 1 output port: FASTA(fasta)

3 The Workflow diagram illustrates our processor



wiorkflow explorer  Details

Service: gekGenBankFasta
== ACktivily
Biomoby activity
Endpoint hitpAfnoby ucalgary. cafmobyw/WVIOBY - Central pl
Authority bioinfo.icapture uhc.ca
S ETVICE getGenbanitasta
Browse Biomoby service details | Add Biormobey parser |

3 To discover more services that we can use, click on the
getGenBankFastaa ct i vi ty, t hlefa/sé|l t al

and finally click on the Browse Biomoby service details
button.



i Moby Service Details

88 qekGenBankFasta
= (0 Inputs
L. Objectiidentifier’
= Outputs
- FASTA[Fasta’

3 The resultant window displ a
outputs.
3 There are also tool tips that show up when your mouse

hovers over any particular input or output that tells you
what namespaces the data type is valid In



£ Moby Service Details x|
H getGenBankFasta

=] (0D Inputs

b

=i Cukputs Add to workflow ..

wo @ FASTA(Fasts’) !I Add Datatype - Object{identifier’) bo the workflow?
r

Datakype Dekails | ..

Find out about 1 Object(identifier”)

3 FYI

3 If we context (right) click on the leaf
Obj ect ( o/w& ean bringfup aameadu)that will
allow us to add that datatype to our workflow.
3 Not only would the datatype be added, but Taverna

will attempt to make the appropriate connections
for you too!



i Moby Service Details

gebzenBankFasta
EI'"mIInputs
L Object{identifier
-0 Oubputs

-

Moby Service Discovery ...

I Find Services that Consume FASTA( Fasta') - brief search

ﬁ Find Services that Consurme FASTAL Fasta') - semantic search

Parse Moby Data ..

% Add parser For FASTA('Faska") ko the workflow

3 Context clicking on an output reveals a menu with 3 options.
A A brief search for services that consume our datatype
A A semantic search for services that consume our datatype

A Adding a parser to the workflow that understands our
datatype



FParse Moby Data(FASTA)

Cbject
article name getGenBankFasta
namespace mobyData (e Object(identifier) | FASTA(fasta) [

Id

mohyData('FASTA)

fasta 'content

fasta_'content' ns

fasta 'content' id

namespace

Il

3 The result of choosing to add a parser for FASTA to our workflow.
3 The parser allows us to extract:

A The namespace and id from FASTA

A The namespace and id from the child String
A The textual content from the child String




£¥ Moby Object Details

.‘6 FASTA
El (m Feeds into
‘ antirrhinum.net
= . getDragonBlastText
=} 4§ Produces
... NCBI_BLAST Text('blast)

- & @ biocinfo.genopole-toulouse. prd. fr
bininfo.icapture.ubc.ca
biomoby.renci.org
bioseryv.rpbs.jussieu.fr
genome.imim.es
mips.gsf.de
- @ soaplab.icapture.ubc.ca
= Produced by
[+ @ bicinfo.genopole-toulouse. prd.fr
- @ bioinfo.icapture.ubc.ca
- @ biomoby.renci.org
genome.imim.es
soaplab.icapture.ubc.ca
- @ www.sdsc.edu

3 The result of choosing to conduct a brief search for
services that consume FASTA



G toby ObjectDetats ol

c FASTA
: (m Feeds into
E] . antirrhinum.net

=5

_1 Add to workflow ..

!' Add service - getDragonBlastText to the workflow?
bioinfo.:
bininfo.j Service Details ...

biomabs Find out about getDragonBlastText
biosery.,

genome imnim. es

« 1

3 We will add the service getDragonBlastText to our
wor kfl ow by choo&d nfgr dmdtdh e «
menu



Farse Mohy Data(FASTA)

fasta 'content’

fasta 'content' ns

Chject mobyData('FASTA) | fasta_'content id
article name getGenBankFasta o namespace
namespace mobyData Hmsl Chject(identifier) | FASTA(fasta) id

id getDragonBlastText

FASTA(sequence) | NCBI_BLAST Text(blast)

3 The current state of our workflow shown graphically.

3 Again, Taverna made a guess to determine the

appropriate connections. So
correct, but usually it is.



Warkflow explorer | Detailsl

workFlowel
----- ) WorkFlow input ports

----- ) "orkflow output ports

[l =y Services

: E|Y getDragonBlastText
A2 FASTA{sEqUencE)
@, NCET_BLAST Text(blast)
['-]Y getizenBankFasta

------ A2 Chject{identifier)

------ @, FASTAlfasta)

(=<5 Object

------ A2 article name

...... ,l namespace

...... .& mobyDaka

EI# Parse Moby DatalFasTa)
e A mobyData( FASTA)
------ @, Fasta_‘content’

------ @, Fasta_'content’_id
------ @, Fasta_'content'_ns

------ @, namespace

(= = Data links

> ----- =7 Object:mobyData - > getizenBankFasta: Object{identifier)

> ----- =7 getGenBankFasta:FASTAfasta) - = Parse Moby Data(FASTA):mobyDatal FASTA"

- =" getGenBankFasta:FASTAfasta) - » getDragonBlast Text:FASTA{sequence)

3 A more complex view of our workflow



Workflow explorer  Details
Setrvice: getDragonBlastText

== Activity

Biomoby activity

Fndpoint | http/fmoby ucalgary ca/moby/WIOBY - Central pl

Authority | antirrhinum net

PErVICE getDragonBlastTesxt

secondaries

evalue 11

Braowese Biomoby service details fdd Biomoby parser

T Configure |

3 Finding services that consume NCB/ BLAST Texstarts
by browsing the details for the Biomoby service
@etDragonBlastTexb



§.&Moby Service Details =10 x|

getDragonBlastText
= (@ Inputs
. L..# FASTA('sequence’)
= Outputs

S eeane .
Moby Service Discovery ...

@) Find Services that Consume NCBI_BLAST _Text('blast’) - brief search

—

@ Find Services that Consume NCBI_BLAST _Text('blast') - semantic search
Parse Moby Data ...

% Add parser for NCBI_BLAST _Text('blast") to the workflow

3 Conduct a brief search



£¥ Moby Object Details

9 MCBI_BLAST Text
=@ Feeds into
e . antirrhinum.net

=8

5 J r Add ko workflow ..

[-3 Produced by SErvice Detalls

antirrhint . Find out about parseDragonDBBlastText
bioinfo.qgs :

coe,ucalgary.ca
coel1.ucalgary.ca

b niralnare Fa

3 Add t he pasreeBlastiiaxte too our wor kf



article name

Namespace

Chject

mobyD ata

Li

Cbject{identifier)

getGenBankFasta

FASTA(fasta)

-

‘q\h‘\“—i

mohyData({ FASTA)

FASTA(sequence)

Farse Mohy Data(FASTA)

getDragonBlastText

fasta 'content’

fasta 'content' ns | fasta 'content' id

namespace | Id

NCBI_BLAST Text(blast)

Y

NCBI _BLAST Text(blastreport)

parseDragonDBBlastText

Cbject(Collection - 'hit_ids'As Simples) | COhject(Collection - 'hit_ids’)

3 Our current workflow




3 Workflow inputs are added by clicking on the little red
triangle (located on the main menu bar)



wharkFlow explorer I Dk ails |

3 The result from adding 2

Inputs:
s e CAMESPACcE
----- ) WorkFlow outpuk ports A Id
El"'___'.r Services
['-j'T getDragonBlastTexk A Nnamespace
...... AR FASTA(sequence) p

------ ':" MCBI_BLAST _Textiblast)
=¥ getGenBankFasta

------ A2 Object{identifier)

------ @, FAsSTA(Fasta)

=] Object

------ A2 article name

...... A2 namespace

...... C{u mobyData

=¥ Parse Moby DatalFASTA)
------ A2 mobyDatal'FasTa )
------ @, Fasta_'content’

------ @, Fasta_'content'_id
------ @, Fasta_'content’_ns

------ @, namespace
|'£|"T| parseDragonDBEBlastText
= Data links

----- =" ObjectimobyData - = getGenBankFasta: Objec
----- = getGenBankFasta:FASTAfasta) - = Parse Mok
----- =" getGenBankFasta:FasTAfasta) - = getDragor




© VWOTKTIOW [NRLITS

e article name ] namespace

-
mokbyData 3 :

LSRR

3 The workflow 1 nput 1 d wil/l \
port O0i dodé. You can make t he
wor kfl ow 1 nput 1 d and dragg!
port o001 d6o



article name

namespace

Cibject

mobyData

Li

Object(identifier)

getGenBankFasta

FASTA(fasta)

“..-""/_J-

\\\

mobyData('FASTA)

FASTA(sequence)

Farse Mohy Data(FASTA)

getDragonBlastText

fasta 'content

fasta 'content' ns | fasta 'content' id

namespace | id

NCBI_BLAST Text(blast)

3 Wor kfl ow after

i

NCBI BLAST Text(blastreport)

parseDragonDEBlastText

Object(Collection - 'hit_ids'As Simples) | Object(Collection - 'hit_ids’)

connecting



article name

namespace

i

Object

mobyData

Li

Chject(identifier)

getGenBankFasta

FASTA(fasta)

-

\\_\_-‘

mobyData('FASTA)

FASTA(sequence)

Farse Mohy Data(FASTA)

getDragonBlastText

fasta_'content’

fasta_'content'_ns | fasta_'content' id

namespace | id

NCBI_BLAST Text(blast)

3 The

wor kfl ow

Onamespacedo.
3 Workflow after connection of the workflow inputs.

i

NCBI_BLAST Text(blastreport)

parseDragonDBBlastText

Object(Collection -

hit_ids'As Simples) | Object(Collection - 'hit_ids’

I N

put

namespace Wwi



3 Workflow outputs are added by clicking on the green
triangle (located on the toolbar).



© Workflow Inputs L Workflow Outputs

. @W?SQA L @ moby_blast_ids v .

|
article name | namespace | id

COhject

mobyData

¥

Ohject{identifier)

getGenBankFasta
FASTA(fasta)
mobyData('FASTA) FASTA(sequence)
Parse Moby Data(FASTA) getDragonBlasiText

fasta_'content’ | fasta 'content' ns | fasta 'content' id | namespace | id NCBI BLAST Text(blast)

v

NCBI_BLAST Text(blastreport)

parseDragonDBBlastText

Cbject(Collection - 'hit_ids'As Simples) | Object(Collection - 'hit_ids]

3 The result from adding 2 workflow outputs:
A moby_blast_ids
A fasta_out



¥
NCBlI BLAST Text(blastreport)

parseDragonDBBlastText

Cbject(Collection - "hit_1ds" As Simples) | Object{Collection - "hit_ids’)

© Workflow Outputs

moby hlast ids

3 The output moby blast ids will be connected to
parseBl ast Text 0s out piohiporn

3 You can make the connection by dragging the
parseBl ast Text 0s output por



¥

mobyDatalFASTA

Farse Moby Data(FASTA)

fasta_'content’

namespace | fasta_‘content’ ns

ic

fasta_'content’ _id

- Workflow Outputs

fasta_out

3 The output fasta_out will be connected to Parse Moby
Dat a( FASTA)

out put

port

f

as






