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Why not CGl services?

We see |lots of web pages which provide HTML forms to:loak up
data or perform calculations

» How do we find out where services are being provided?
* What type/kind of services is a provider offering?
« Once | have discovered a service, how do | use it?

 How do | use the service from within a program instead of
through a form on a web page?

« Which are the input and output data types/formats?

« How do | take the output of one service and send it to another
service?

José Manuel Rodriguez Carrasco (jmrodriguez@cnio.es) Escuela Complutense de Verano 2007
José Maria Fernandez Gonzalez (jmfernandez®cnio.es) Bioinformatica y Biologia Computacional


mailto:jmrodriguez@cnio.es
mailto:jmfernandez@cnio.es

Web Serv1ces can.
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*L. Stein, "Creating a bioinformatics nation”, Nature 317:119-120 (2002)
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~ Web Services model

e Conce

Service Flow

Service Description

- Aweb serviceis an mterface which describes a set of operations WhICh are
- _'network avallable using standardized XML messages* '

*Web Services Conceptual Architecture, Heather Kreger, IBM Software Group, 2001
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... Web Services Status
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« Simples, Open, Broad Industry Support

« Futuristic model, although lots of investment has already been made
l.e.. Microsoft NET

» Technical infrastructure available (assets): Existing foundation using XML-based
technologies

- XML (eXtensible Markup Language): Universal Data Transport format

- SOAP (Simple Object Access Protocol), XML-RPC: Wire protocol, service invocation
and interactions.

— WSDL (Web Services Description Language), DAML-S: Formal service descriptions.

~ UDDI (Universal Description, Discovery and Integration): Service registry
(publication) and discovery (find).

— XSD, XSLT (Extensible Stylesheet Language Transformations): Data Types,
Description and Conversion.

- HTML, SMTP, FTP: Ubiquitous Communications Protocol

e Examples:
- Google Web APIls (http://www.google.com/apis/ and Gmail)
- XEMBL (http://www.ebi.ac.uk/xembl/)

- NCBI Entrez SOAP APIs
http://eutils.ncbi.nim.nih.gov/entrez/query/static/esoap help.html
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Loading input into
memory

Application
Server
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Lsistema DA
E se dor en' él q

\entre sup
La especn‘lcamon 1 0 fue escrlta por meoln Stein y Robin Dowell
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Qu1en esta usando DAS?

.« TIGR (C | ‘e7é§jé“r”fsf
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http://www.gen.cam.ac.uk/
http://www.jgi.doe.gov/
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¢Que es una anotacmn?

Sl o .

Scientific references (papers) OGrupos de Dlscusmn referenaas PubMed, GO Terms
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~ ;Como se anota?

v
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= DHA/GC Content

P e

Pfan domains
U9ER32 9ERX31 QSEX30

| 1D: gene:SC01009
{ Synonym: 25CG2.22c
— | Start, Stop: 1063520, 1064140
| Orientation: -
Category: Transcription
- Type: Gene
- | Method: GeneFinder v1.3
| Group: 25CG2
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chos sistemas de coordenadas
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AC003027 : AC003027
M10154 M10154 e ran

WIlP29 AFNIISZO AFNP 126 WI4I43 |
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___Protocolo DAS
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coloDAS
 de anotaciones

Quiero el Crom.ll
de elegansWS37
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Protocolo DAS

— "*"*_r ==

anetacmnes

http://www.tigr.org/cgi-bin/das
http://www.wustl.edu/genome/das
http://www.wormnbase.org/db/das
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Protocolo DAS

Quiero anotaciones para:
Chrll:1,2000000, ZK154:300,51993, AHé:1,40000....
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 Protoc

oloDAS _

Anotacié n
ID

Version

Ref sequence

Start, stop

Type, method, category
URL to link to
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. ProtocoloDAS

ho;ase esti

Tipo de Anotacidn Representacidn

transcript arrow
— SNP dot
= similarity box
LI | knockout wavyline
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= Detailed view
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- Ejemplo

Cliente DAS
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XML para el mtercambm de datos

O % \ s

<DASGFF>

<GFF gffversion="0.80" summary="no”>
<SEGMENT id="ZK154” start="1" stop="49000” version="2.0">
<FEATURE id="exon:ZK154.3" version="4.0">
<TYPE id="exon” category="transcription”>exon</TYPE>
<METHOD id="gfl.3”>GeneFinder 1.3</TYPE>
<START>2229</START>
<END>2620</END>
<ORIENTATION>+</ORIENTATION>
<GROUP id="ZK154">
<LINK href="http://www.wormbase.org/db/get?ZK154.3">
WormBase
</LINK>
</GROUP>
</FEATURE>
</SEGMENT>
</GFF>
</DASGFF>
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7774

BIOMOBY scope and defmltlon

f’f“methedologles for blologlc;al;dat'ﬁrepf 7sentat|on idlstrlb;utren“'aﬁd&ffﬁdln )

e = G — - i
sieowk - TARGETS |
-~ -« Study how to address interoperability problems that are actually being faced by bioinformatics users
/i of web-accesible resources today, and what are the factors that promote the adoption of new
approaches

How to balance between increasing potential for interoperability and the likelihood of widespread
adoption? l.e. focus upon minimizing the barriers to entry into the system, or insist upon a set of
constraints that will guarantee usefulness of components of the system

: Common Syntax ,
. Common Semantics
3. Dynamic Discovery
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A BioMOBY session :

Selected Service Transaction Phase

Service Definition
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Service

] T

BioMOBY

Data Translation to | - ‘ & Data Answer
Application | g Envelope

MOBY Object
Validation &
Memory Load
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tch

e ey

iges dispa

Translation from

MOBY Object to

MOBY Object

Application Data

S e e

—_—— — —

Translation to

MOBY Object
from

3y

Application

Extraction

ing

SOAP Message

External Network Connection

Data
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" MOBY Service Internal Skeleton
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Where is new mformatlon from7

Sequence
attccg
. |lLggtcac - GO_Annot
- JEa &Homologues
L \| Expression

BUBECUISE

L g.—
!
L}
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. Example AGI LocusCode or
NCBI_gi

«  MOBY adopted Gene Ontology
Cross-reference Abbreviations List as
its namespace list.

 Namespace list is not closed to the
— previous ones: you can add the ones
you need.

« Each input parameter of the services

which are registered at MOBY Central -

is usually restricted to one or more
namespaces.

« E.g. If a service takes as input
parameter a GenericSequence object
from any namespace, then it is
registered with no restriction about
the namespaces that input parameter
can take.

José Manuel Rodriguez Carrasco (jmrodriguez@cnio.es)
José Maria Fernandez Gonzalez (jmfernandez@cnio.es)

Namespace

/\ s ‘\L,‘;“’q:*- o

77::,7**.{ - — 7 c =

Description )

EC|The Enzyme Commission.
EMBL [EMBEL-EBI International Nucleotide Sequence Data Library/DDB1/GenBank.
ENSEMBL |Database of automatically annotated genomic data. Q:‘
ENZYME |The Swiss Institute of Bioinformatics database of Enzymes. =
FB|FlyBase.
GDB |Human Genome Database. :
Global |4 somewhat generic prefix for namespaces that are not identifiers for any [

given database., This could be a namespace for keywords, for eexample

Global_kKeyword

4 namespace for keywords; one keywaord only

GO

TR

Gene Ontology Database.

GO_REF

Gene Ontology Database references.

HGNG

HUGD Gene Momenclature Committee.

HUGO

Human Genome Organisation

INTERPRO

The InterPro database of protein domains and motifs.

IPI

International Protein Index.

ISBN

International Standard Book Murnber.

KEGG

Kyoto Encyclopedia of Genes and Genomes,

keyword

WESGED

any keyword. e.g.'wuschel'

LIGAND

KEGG LIGAND Database.

LocusID

MNCBI LocusLink ID.

MEDLINE

The Medline literature database.

MGD

Mouse Genome Database.

MCBI_Acc

Aan identifier representing an MCBI {GenBank) Accession number, without a
version (e.g. JO0522)

NCBI_AccVer

An identifier representing an MCBI (GenBank) Accession number, including
the version suffiz {(e.g. J00522.1)

NCBI_gi

MNCBI databases.

MCBI_NM

PSSR o1

MNCBI RefSeq.

NCBI RefSeq.

NCBI_NP
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R <Scquence) namespace-"GenBank/Acc id D21125 1>
I <CrossReference>
<Object namespace="PubMed/ID“ id="7948893"/>
<Object namespace ="SwissProt/ID" id="BAA65.1"/>
<Object namespace ="TAIR/Locus” id="AP3"/>
<Object namespace ="GO/Acc” id="G0:0001835"/>
<Object namespace ="EMBL/ID" id="AF056541"/>

</CrossReference>

lt depends on the msﬁnc
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MOBY Queries

sotr-Clusry and-Answer are-Wraoosd i = EIOISN @ \V=1le]ol-X

<MOBY Authority="ncbi.nlm.nih.gov"
<mobyData queryld="1">

<Simple>
<Sequence narnespace="Ge
<Crossiiafdrarnca>
<0vjzct rzgsoice=
20ujact s ozcs
<ODjesi—rfnes Uncs
<Oyjgct rzss0scs
<0ojgct naumasoce
</Crussriaizraricg>

<Length>876</Length>

<SequenceString>
gatcaatcca tgttagttic
taactgtgge caacttagtt

<ISe.c.|.t;enceString>

</Sequence>

</Simple>

<ImobEData>

José Manuel Rodriguez Carrasco (jmrodriguez@cnio.es)
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nBank/Ac

‘Pligila
=L SIS S0 119)
= IFNIR{=suis=
=&l O)f Neset

S SN 1=

log="Query/ID" id =“1334543">

¢~ 1d=D21125.1>
Jel="794 88957 />
A5 AAG IR >
| = =m g
[e=2G 0200048555 >
Jel= <flefo

c/1D#

1]

PSPk

Envelope
—_— | Instance

T ——— 2007
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~MOBY-5 Programmmg API S
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o

These clients will-allow you to.discover and aCce/ssttaamd analysis services prov1ded through the

Bioinformatica

cross-platform

B|oMOB/Y/framework Some also a{{ow\the con\tructron -and-execution of re-usable-workflows and —
=1 anal ticalpipetines. e ( — /U e * / —
p y P f-‘ ,ﬁ‘ | g ﬁ 4 |1/ / 13 .

{ ‘!;‘1; st Client Source Platform & Descrintion
£ f || Title Language p
The first Moby client ever
‘ % Mark Wilkinson g?)};:-)alsaefc?flcl)rm written; very simplistic and
2. IIODY p limited in power.
i Taverna allows linking of inputs | =
=T Tom Oinn, Martin Java, cross- and outputs from both Moby and | - =
Taverna ) S i
—_— Senger; myGrid platform non-Moby services into extensive
e i i st St and complex workflows.
A e . . MOWserv allows construction
g =7 ~~ MOWserv Instituto Nacional de |Web based, and execution of workflows

through a web interface

|Remora

Genopole Toulouse

Web based,
cross-platform

Remora allows design of Moby
workflows through a web
interface

Benjamin Good,
Clarence Kwan,

Wilkinson Laboratory,
UBC

Web based,
cross-platform

Ahab allows parallel execution of 'rﬂ

multiple services simulteneously.

|Seahawk

Paul Gordon, Sun
Centre of Excellence,
University of Calgary,
Alberta, Canada

Java applet,
cross-platform

Allows a user to load text or
HTML data sources, then
discover and execute MOBY
Services through hyperlinks and

7

3t
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Clients with embedded MOBY functionality b

These are applications that provide a variety of bioinformatics functionality and take advantage of BioMOBY to
extend that functionality.

BioTrawler |Frank Gibbons, Harvard Web based, Explore protein interaction networks by
= cross-platform |surfing MOBY!
Paul Gordon, University of Web based Explore genomes with MOBY out-linkin
BlueJay Calgary (Genome Cross-platfc')rm fur?ctionglity 0
Canada/Genome Alberta)
. Sophie Durand, INRA, Web based, Arabidopsis ‘gene cards’ via PlaNet MOBY
BioFloWeb : .
France & PlaNet Consortium|cross-platform |services
AtiDB Sean Walsh, John Innes Web based, Arabidopsis Locus Report via PlaNet MOBY
Client Centre, UK cross-platform |services

These clients allow exploration of the Moby Central registry, e.g. by graph traversal.

Moby Graphs - Martin-Senger @ EBl/myGrid
Moby Service Encyclopedia - Ken Stuebe

Reqistry Browser - Mark Wilkinson

MOBY Constructor Clients

These clients enable exporation, maniputation, ‘and/or'editing of the various Moby Ontologies, and entering new
service instances into the MOBY Central registry.

Object Ontology
Object Creation Applet —FEddie Kawas, UBC

Object Ontology Browser for Unix and Windows - Yan Wong (un: Invite; pw: Invite)

Object Ontology Browser for OS-X - Yan Wong (un: Invite; pw: Invite)

Service Ontology
Service Type €reation Applet - Eddie Kawas, UBC

Namespace Ontology
Namespace Creation Tool - Ambrose Ng, UBC

MOBY Central - New Service Instance
Service Type Creation Applet - Eddie Kawas, UBC
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Grail” service integration
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|

Workjlow which solves | the query!
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nother perspectwe. S-MOBY
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http://www.semanticmoby.org/

~ Virtual Plant Informatlon Network
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http://www.antirrhinum.net/
http://www.gramene.org/
http://www.iris.irri.org/
http://www.cimmyt.org/research/wheat/iwisfol/IWISFOL.htm
http://www.comparative-legumes.org/
http://www.arabidopsis.org/
http://www.tigr.org/
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__Semantic MOBY Phylosophy ()
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http://www.w3c.org/RDF
http://www.w3c.org/

Semantlc MOBY Phylosophy (II)

- r& o

Servr ce from drﬁerentgwfé@ -
OfF Classes{a d operties

was made to store RDF graphs that descrlbe mapplng operatlohs
performed by prowders -and provide an HTTP interface for
searching the rep03|tory
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ﬁa Scufl Workbench v1.0, built Mon Mar 14 15:45:24 GMT+01:00 2005

Tools and Workflow Invocation

B ETR AR B

sl I

bR NN B BN K

T Y

ALV
Tom Qinn, Matthew Pocock, Justin Ferris, Darren Marvin, Kevin Glover,
Tim Carver, Mark Greenwood, Peter Li, Anil Wipat and the rest of the

myGrid team.
&, Workflow diagram [_ [O)E4

Save as Show types

B Enactor invocation

%: Advanced model explorer

B|[=] %

%s Available services

Workflow | Chject propetties |
Load = Load fram web @ Save 2] Mew subworkflow % [ ] Offline Rese

Worlkflowr ohject Backoff Threads Critical
= W arkflow model
= = Workflow inputs
¥ SequencelD
= = Workflow outputs
A GFF File

< I

Retries | Delay

[[2]

[ =[ %

& lecturaMOBY
@@ creacionMOBY
W extraccionBLAST

j) MNCut

o - <> Save as XML 2] Save to disk  [2] Save to disk as website (2] Excel
Status | Results || Process report |
rProcessor statii
Ty... Mame Last event Ewent timestamp | Event detail Breakpoint
@ Origen ProcessComplete  OB-abr-2005 17:22.. :

ProcessScheduled
ProcessComplete
ProcessComplete
ProcessComplete

06-abr2005 17:22...
0B-abr-2005 17:22..
0B-abr-2005 17:23..
0B6-abr-2005 17:23..

s

[

Graph | Intermediate inputs

Intermediate Uutputsi

/o)y

=, Workflow Editor (BETA)

-
‘thenl "\\ el
tioml -, et

el
“lmmr

TV TR IO

1
: SequencelD

ISS ]
/

extraccionMatriz

MNCut l\ extraccionBLAST |

T

€Y
combinaimOBY s
FunCUT
traduccionGFF
uraMOB'Y
 Waorlg 1

[v|

FunCuUT

B

<>DEBUG - Workflow XML .

™|

BBEEE e |
B Run Workflow =0

= <3 gheanshell
= <> giscriptvalue

(] i | (] |

= < ¥ giscufl xmins: s="http:fforg.embl ebi esci|
<r gworkflowdescription lsid="urn:lzid:w
=) <> g:processor name="comhina3MOBY:

import java.io.*;

<] |
= Load Inputs [ % Mew Input @88 Mew List 3 Remave

|y Input Docurnent

> Load @ Load from URL

= W SequencelD

CYR1 HUMAR |~

[v]

B Run Woaorkflow ]

]

| Watch loads

Search Iistg

1= |~ Biomohy @ http: i inab. org/cgi-hint0BY-Central pl
= [ genome.imim.es
& runGenelD - Ab initio gere prediction toal
=1 = wine. bininfo.ura.es
@ String2G5 - Converts plain text string to GenericSequence
W@ String2DNASen - Converts plain text string to DNASequence
& String2Mu - Converts plain text string to MucleotideSequence
@ runReverseCorplement - Converts a nucleotide sequence into
@ runCreateTreeFramClustalw - It produces a phylogenetic tree w
@ String2AA - Converts plain text string to AminoAcidSequence
@ GenerateObject - Object generation semice
@ runClustalwFromBlast - It produces a multiple alignment (Clust
= = inh.lsiupc.es
@ runBlastuclectideSequence - Execute a hlastall of nuclentide
W@ runBlasthuclectideSequenceXML - Execute a hlastall of nuclec
@ runBlastAminoAcidSequenceXhL - Execute a blastall of protei
@ runBlastAminoAcidSequence - Execute a blastall of proteins ve
@ runClustalwTreeGenericSequences - Execute a Clustalw progr:
W@ runClustalwAlignGenericSequences - Execute a Clustalw progi
= = chirimoyo.ac.uma.es
@ getFASTASHromBlast - Extracts FASTA sequences given both
= = cegen.upf.es
@ rundllelednalysis - Test for -rundlleleAnalysis- service
= = pdg.cnb.uam.es
@ runFunCUT - Executes FunCUT servce.
w@? getDescriptionfrom SwissProt - Retrieves & Swiss-Prot descript
W@ getEntryframSwissProt - Retrieves a Swiss-Prot record given a
& run¥NU - Filters and masks a generic sequence using XNU.

@ runlSS - Executes 1S5 service.
@ getMucleotideSegiromEMBL - Retrieves a nucleotide sequence
@ getlnteractingMethods - It returns a list with the different rmetho
@ runlSSComplete - Executes 1SS service.
@ fromFunCUTtoGFF - Transfarm an XML formatted fram FunCUT
W@ getinteractionMethodDesc - It retumns the interaction method's
@ parselSS_Output_Inta_NCBI Blast_Text - Parser the IS5_Out
@ parsetlSS_Output_Inta_NCut_Input - Parser the 1SS_Output ind
& runMCut - Execute the NCut prograrm which calculates a matris
@ getlnteractorlist - It retumns a list with all the protein 1Ds which
@ getGenericSegfromGenBank - Retrieves a generic sequence gi
@ getKeywordfromSwissProt - Retrieves Swiss-Prat keywords giv
@ getdASegfromSwissProt - Retrieves a Swiss-Prot sequence gi
& runOFunCUT - Executes the third part of FunCUT which returns
=1 [ Wi, PO LA, 5
@ runMCBIBlast - Execute NCBI Blast (hlastall) prograrm and rety
@ getSWiromSwissProt - Retrieve a sequence in SYWISS format f
W@ getFASTAfrom SwissProt - Retrieve a sequence in FASTA form
W@ fromFASTAtGenericSeguence - Converts a sequence in Fast:

i nnTFAﬁT;il - Retrieves a senuence fin Fasta formath from the
il

i
£ >

@ getlnteractions - It returns a list with the different interactions wl_|

W

k=] \J k=] 7
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