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Jlomwyf SOt Wele) Services
wrm rare the Web Services?

wn\/___i BI0MOPY IS a “special™ (non-standard) Web
SEVice? And, Is it, really?

- A —

BIOMEbY. IS about distributed environment
':—'-'..”"ﬁ ow: muchido I need to pay for it?
What are the main benefits of Biomoby
= _f ~ = are they any? Waiting for me?
— can I improve my ROI when using Biomoby?
— |s there still any research opportunity in Biomoby?
e And a this-year-NET TAB-specific question:
— will T be punished if I use Biomoby and not a GRID?
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distributed resources

Ie4 opment encapsulation
ey alntalnablllty, re-usability, legacy-awareness

— __a___

— mplementatlon independence
g;_f_ _*Feawres

—L i

e addlng a communication layer between
parts
— synchronization of efforts

e including such nasty things as distributed
garbage collection

O
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NebrServices Architecture

Find Publish
WSDL, UDDI WSDL, UDDI

Service
Provider

Let a program “click on a web page”
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Trigre are’ “two BIRRI0LYALEREIES
‘ slabout “Moby-5” (Moby Services)
r; r one Is "S-Moby” (Semantic Moby)
,;g_;__j' JSEmanticmoby.org)/

AC ewledgement

= _--\.\_a-

ﬁk Wilkinson, PI and creator of Biomoby

—==Z¢ any groups around the world working with and for Biomoby,
.:_.—r:_e:.g.

= e Generation Challenge Programme of the Consultative Group for

-~ International Agricultural Research

e The PlaNet Consortium (a network of European plant databases)

e The Australian Centre for Plant Functional Genomics

e The National Institute for Bioinformatics, Spain (Genome Espania)

e Where to find more
— http://biomoby.org


http://semanticmoby.org/
http://semanticmoby.org/
http://semanticmoby.org/
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Wigyashould Id%-Blomo

BEealSe Youl get data firom hundreds ofi
servjr*'
Be UiSe these data and services can
e operate (exchange their data)
etause you need to run programs to
consume data (semi-)automatically

— if you can get what you need just by clicking
on web pages, you do not need Biomoby
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iNigvedata. -
Whiyashould 1" tse Biomoby:

5€ VU datal cani be shared (accessed by
chers) h

lise Biomoby helps to get your data visible
(Gl ___st without programming)

| ;" 'j‘l_‘fddes not help, however, to create web pages
= showing your data in web browsers

L R

“» Because you can add-value to your data by
linking them to other Biomoby-aware data



qe world

puter) that knows what data are
nese services, and how the data

_-;_ == such data (how to call such serwces)

-® Growmg number of software tools (programs) that
allow to provide, to get, to browse and to combine
such data

e A community of dedicated (and often nice) people
to help, and to have a beer with you...



Biomoby protocol
(this is a protocol,
not Mark Wilkinson)

Bimoby clients



D’/Jrrub‘ ZServices are Your responsibility.
yoll'are a service provider, you implement
youl ~serV|ce (but Biomoby project has tools to
= Aelpryeu - Moses for Java, Perl libraries, ...)
'_;?‘ ¥ Biomoby. data types are community
respon5|blllty

'_" — otherwise it would limit how they can be
shared and re-used

— you are part of the community: register your
data types
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— — Iihey have children
— e HAS (more of this kind) -
® HASA (maximum one) R

( GCP denhﬁer )

( Ob]ect 1 R GCP Chromosome d ll—.
( GCP MopPootlon T
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WiigtNistregistered -J"-"
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Oniolugy 24\ Ellageeleas
rlenrr the SCOpe of your data
09raph|cally (where a database is located)

— .__.a___

~ - e.g. "NIAS_OryzaMutant”

—
-—

Z_. Semantically (what kind of database data are in)

—= — Example: If you have a datum identified by a string
——— *163483”, you have no clue what it is, unless you say
g : “the namespace is "NCBI_gi”. Another example of a

namespace is "ICIS_Germplasm”.

— no hierarchy — just a plain control vocabulary




registered

| Service Types
# FastaService

# HelloEmbrapaType

e |_j Senvice

T |_j Analysis

& Alignment

* HypotheticalServiced
# HCBI_Blast
L |_j FroteinStructurabladeling

St helps to discover your service

=it is not yet mature enough
: ~ e changes expected here
e collaboration with myGrid,...

b=1-1



IS registered “ .

| '--- . - what iInput and output data they can consume and
“provide

GCP_GermplasmD etail 5________->{:::__aNewGo odServi ce__::}

~GCP_GermplasmDetails ——>{ EvocName

(:getGennplasmNam;:)__ _ICIS_Germplasm/GCP_GermplasmPreferredName

(:--’getGennplasmList‘-':: (" getGermy
Te— e ICIS_Gernx 1p1 m’GCP Germ pl smPe hgr 'Il' e

tGen nplasmPe har 'Il'

o <""_fe_.;,'t_Re furnBioMobyInputObje ;:t >



BimEY. major trick how to
REEROPE rablllty%‘etween sglces
EaehIsenvice must tnderstand data type
S Je_ ared In the registry

' Susual

~  Eact i service must be able to ignore more

_;_-:." Specific data, if they come, and not to
break itself on them

— this is usual in programming languages but it
IS not that common in Web Services world

— it is possible because data types are related in
a hierarchy

E
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IlEEgistered services must follow guite
SIEEUCTUIES. .
Ao ’WhICh they are splendidly interoperable

= By §ef|n|ng ontology for various registered
fr-pa‘r iS, Biomoby also creates life sciences
'data models

— which is very promising for service discovery

'|. ﬁnm \1 M)



o :— — that’s because Biomoby service is a Web Service using SOAP
S .,.q_Blomoby XML Envelope
== _ where service provider can add cross-references and any notes about his

— ?‘:“ — service execution
~ e Biomoby XML Payload
— — here are the real input/output data

— it can be further divided to keep more input and output data types
— nobody really wants to see all this XML

e there are tools to present it in more human-readable ways, and to
create it in your programming language

e All this is transported by a usual HT TP protocol
— the same way as your web pages are flowing to your desktop



Iere th1s¢g,erope4"abﬂ®”’

OUNIaVE 1o defme and reglster your data
r\/r)w Il al Biomoby: registry
rn simay. be painful to do it right because it

iAvelves understanding the science
= epresented by these data types

:i'

j-:e: ~ @ '|S 3 sequence part of a gene, or is a gene part of
~— asequence?”

e Then just ask registry what services are
available to consume your data
—see the MFS ("Mark’s Famous Slide™)

—-_
_—-‘
--.#
——
-
e
—



The famous slide: Biomoby in Action

MOBY hosts & services

\%(0)23%
Central
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rlon do it unless your have reasons for it

Jorrwr £ to help you to develop your services, and
to call them

— -sommonSubs pl for Perl programmers

: _f-—"ﬂMoby for Java programmers

_—

—
"

-
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e Other software that understands Biomoby but it is
not part of the Biomoby project, e.g.

— Taverna (http://taverna.sf.net), a rich client for building
and running workflows consisting of Biomoby (and other)
services


http://taverna.sf.net/

JBLYE Biomoby, forJav

majolf PIECES AlE
Jevellibraries (APL) for accessing registry
(“‘ traI .java

F’h nerators of Biomoby: service skeletons
e fMOSeS Moby Services Support)

i Gy —
i

[

3 ;-.- “® a framework that you extend by your own
~  implementation to create your own services

e coming soon: fully generated services accessing data
using BioCASE, Soaplab and Hibernate

— no need to write any implementation code for services

— Dashboard...

i

| 1)
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[O5ES: obygg.r\{ices-énmt'

apresents Biomoby repository as Java objects,
I} rr | DE Used for new services

[t cop Iete/y shields Java developers from Biomoby
M "*’and protocol issues

f‘ S Write @ new service is as hard as only the
].g_ siness logic (the contents) of this service is

Fully documented, with many examples: ,
— http://www.biomoby.org/moby-live/Java/docs/Moses. html |

ArEpre
E/

—

'|' I-I-‘ '!‘ '111_l'.



http://www.biomoby.org/moby-live/Java/docs/Moses.html

}r ¥1 O_[]r‘_‘ E * (SN

To extract data frorm r] JOF\H envelr e

.

To expect incoming data in different: o
encoding (data can be a S g :
byte array) =

To extract data from &
envelope - ==
To separate data ir

(a a0 . m;,‘;ﬁ )

LE &

)

them)== v_“":"-

.‘____-

(,0160| s$auIsnq,)

noA|Aq auo(

saso\ Aq suo(
T

____g—-él':oﬂo-somethlng meanlngful with data
— (to:create results)

»
L

e N OTSEnRdaatabackan al SOAP envelope
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package org.jmoby.tutorial.service;

import net.jmoby.samples.HelloBiomobyWorldSkel;

import org.biomoby.shared.MobyException;

import org.biomoby.shared.parser.MobyPackage;

import org.biomoby.shared.parser.MobyJob;
%;import org.biomoby.shared.datatypes. *;

public class HelloBiomobyWorldImpl
extends HelloBiomobyWorldSkel ({
public void processIt (MobyJob request, MobyJob response,
MobyPackage outputContext)
throws MobyException ({
set greeting (response, new MobyString ("Hello, World!"));

}



AVIOL

/************************************************************

* This is a mandatory method to be implemented.
***********************************************************/

public void processIt (MobyJob request, MobyJob response, It eXtendS a generated
MobyPackage outputContext) Skeleton

throws MobyException {
@ Regex input = get language (request); n y -

(5 [Giyasts — IFSY) Frinsy e “Regex”is a Java data type
@ simple key value pair[] output = doBusiness (input);

set_helloSet (response, output); generated by MOSGS
}

A T T e ey PY “Simp/e_key_ Va/ue_pal'lll iS

* Here is where the bussines logic is done

***********************************************************/ a nother generated Java

protected simple key value pair[] doBusiness (Regex regex)

throws MobyException { data type

String regExpression = regex.get_regex() ;
if (isEmpty (regExpression))

return new simple key value pair[] {}; e These data types have
— methods accessing their
; ' attributes (“get_language”,
“set_helloSet”



Dashhoard Setting

B,

"’%ﬁ%by Dashboard

Registry Browser =~ Biomoby Registration
I/Y gistry ® by Reg

m MoSeS Generator

Y Registry Browser

TSR T ORETET
E extractPlantOntologyTerm
E ExtractTumn
P-=lF
El FasTazrasTa_sa
Bl FasTazrasTa_ss_multi
El FasTazFasTa_Na
Bl FasTazFasTa_Na_multi
Bl FasTa_ss_mutizFasTa sl |
E FastaConsensiFromGroup
El Fitter
Bl fiatfitezaomL
E fromFASTAtoDHNASequence
E fromGenericSequenceCalle
E fromGenericSequencetoFAS
E fromStringtoAminoAcidSequ
El tromstingteFasTA
$-E=e
E & avinspoke
E gbMucleotideFromRgd
E gbFroteinFromRgd
E Shronese & etReferanceF asta
E genbankToGens
E genbankToGene

-

E Fenell

El seneMakHMM_arabidapsis
E generate Scorehd atrix

E GenericSequence2FASTA
E Fepeto

Bl cet TropGENE_Allela_Fraq
El set TropGENE_Distance_t
Bl cet TropGENE_Distarce_h
El set TropGENE_Distance_t
Bl cet TropGENE_Nj_Tree

Computador
Coordinates
LateTime
9 ] bl @Description
EvocDlEDescription
DnaSequenceHolder
Edge
EwoclD
FastaConsensiFromGroup
FirstEpithet
Float
Friand
FatheringSite
Gazinput
Fazlutput
GCF_Allele
GCP_GermplasmDetails
¢ O] wCF_identifier
¢ |j GCP_Chromosomeld
GCP_Chromosame
¢ O] ser_seneld
GLF_Gene
¢ [ seF_semplasmid
GCP_GermplasmPed
GCP_zermplasmPref
¢ [ CF_mapassignmentld
SCP_hapaAszsignment
B ecr_mapld
¢ [ CF_Phenotypeld
GLP_Phenotype
9 [ seF_studyld
GOP_MapStudy
GCP_StudyDetails

; 7 Service Types

# FastaSenvice
* HelleEmbrapaType
? |j Senice
T |jAnalysis
# Alignment
& HypotheticalSeniced
# HCBI_Blast
'S |j FProteinStructuretd odeling
* StructuralPrediction
- ProteinStructures
LS |j Conwersion
Otexﬂxml
# Edit
'S |j by Testing SendceType_11103803
A testSubZ2
# FParsing
T ﬁ Registration
@ TestTypedz
# Resolution
T |j Retrieval
4 RubbishySenice
# Rub
'S |j SetOperation
# Setintersection
0 Setlnion
# Shim
9 [ Testing
& Virtual Testing2
& Virtual Testinga
& TesteType

; [ Hamespaces

ABRC_code
Affymetriz_FrobeSetiD
AgBase

Biomohy registry locati
Endpoint

SELVICES).

PO OPOOOODPOOREREROEPDROOODORPODPOODOODO®®

3

I | D |

I~
e

GCP_TPhenotype

wyw.iris.drri.org

Phenotype id and phenotype description, as a triplet of

m.anacletofcgiar. org

Iarents: GCP_TPhenotypeld

Children {only those registered here):

observable (HAZA) == GCP_TermId

attribute (HAZA) =+ GCP_ TermId

trait (HASA) =¥ GCP_TermId

trait_walue (HAZA) =+ GCP_TermId

C¥ TermId's (Trait is a TermId corresponding

Dasboard is a Graphical User Interface helping Biomoby service
providers to develop and deploy their Biomoby services. Howesrer,
because of its extensibility, it may contain also panels that are usefil
even for pure Biommeby end-users when they wish to call Biomoby

Support for Java developing for Biomoby iz available at
hitpihiomaoby. orgfmoby-livellava'docs!,

Biomoby is a Web Service based attempt at an mteroperability solution.
The project is described in detailz at hitp./hiomoby. arg/,

Dashboard panels

k¢ Registry Browser

A panel showing all Biomoby entities, allowing different
sort orders. It also defines which Biomoby registty to use
and how and where to cache Biomoby entities locally.

I3 Biomoby Registration
A panel allowing to register and unregister any Biomohy
entityr.

=3 MoSeS Generator

A panel allowing to generate datatypes and skelstons that
can be used by Biomoby service providers to inplernents

AR e e

Contact: Martin Senger <martin.senger@hgmail.com>

- o]
ni’ig%}:)y Dashboard

&

[] append mode [ |verbose

¥ [11:14:59 AM] Done

‘s Start &




Biomoby Dashboard
Dashboard Setting

o2 @ Biomoby Registrati
m;%by Dashboard e

( Y Registry Browser lﬁ] Biomohy Registration MoSeS Generator

r 7 Data Type Registration r [ Service Registration |/ [+ Namespace Registration |/ L Service Type Registration |

rHew Service ‘-l/ Primary Inputs and Outputs |/ Secondary Inputs

| 5

Service name i
|GetMGISAccessionList | i | authoritatie | ; 0 | EZ Add input data
Authority 2

pE @ Aticle name Data Type Set Mamespaces
bioinfa.inibap.arg -
= Clue MiGIS_ACCESSION
Contact email = = U
|m.rouard@cgiar.org |v|
Service endpoint - URL
|ht‘tp:."."hioinfo.inibap.org."cgi-bin."dispatcher.cgi |v|
Service RDF Signature O B add gutput data
[| Use RDF signature Al m Adicle name Drata Type Set Mamespaces
— ': MGIS_id v
RDF endpuoint - signature URL =
Where to store BDF document
[ Data Types : ] Namespaces |~
- Service type: Retrieval o= [ Object : @ ABRC_code 1=
o e s O Afymetriz_ProbeSetiD
Description
s = s ﬁ Senice @ AgBasze
takes a collection of a unigue input object related to o [ Analysis © Al LocusCode
accessions selection criteria and returns a collection o= [ Conversion © Aol _Splicevariant
of output objects representing accessions in the @ Edit D AG|_Transcriptbode
@ AGRICOLA_bib
MGIS database. o= [ WhyTestingServicaType_111033 G i
L %Pa's”_w : @ AGRICOLA_NAL
pe RREQI'T_‘“W” @ ArabidopsisGE_HIAS
esolution
O ArabidopsisGeneSymbal
i
ljR @ ATH_DonorMumber
L é % : @ ATH_Ecotype
- =attpsration b @ ATH_Insert_number
4] Il [ 1¥ @ BIOMD
Fill new Service when selected in browser panel © BIosIS >

¥ Register Service | T Show raw XML |

-

Register from XhL | | @ Unregister service

% Clean append mode [ | verhose

1 [1:17:05 PM] Done

"fg'" start & = ) get o1 = Tatal Comman. ..



Biomoby Dashboard
Dashbhoard Setting

%13%‘2 i MoSeS G it
m%@y Dashboard 0SeS Generator

Registry Browser =, Biomobhy Registration MoSeS Generator
(‘f gistry ® by Reg -

—

Select services to generate code for, or to deploy Code Generators Services deployment

rOptions

] Services
- |j antirthinum.nat

® On local machine _+ On remote machine

o= [ arabidopsis.info £ L] Only simulate generating rTomcatiaxis locati
o= [ atidb.org : Add graphics to generated javadoc Tomcat home directory
o |j AL L
- =| | il | Path and name of Graphwviz 'dot' program | | v| = |
o= |j bivinfo.genopole-toulouse.prd.fr : Axis relative path in Tomcat
- |j biginfoicapture.ube.ca |'| = | | - |v|
axis
=[] biainfa.inibap.org rMoSesS service generator’s flavours Hosthame Port
0= [ bismoby.inibap.org |I (i | |8080 | |
L 9 oealho: hd s

0= [ bioserw.rpbs.jussieufr ® General service - no specific flavour

; URL -path of Axis Admin sendet
- g biovieh pasteurr i ) Analysis service based on Soaplab | = B e p———— |v|
o bried. czhlorg 55 EHIN=EDE: I23ERIE
i i_) Database service based on BioCase

o= [ castorbre.meow.edu

& [ cegb.umn.edu il | 2 Database service based on Hibernate aEEDA gmplate i

o= |j cilantro.bio.unc.edu A v =

0= ] coe.ucalgar.ca A} rData Types rSenvices | | | |
o= |j coeldq.ucalgan.ca %

[l Generate eode Chnbiatacole rUser implementation classes

o= dasfadf.acac.ca - = v
= Directory with user's jar files

e : Compile code Compile code

o [ genome.imim.es [] Generate javadoc Generate javadoc | |v| = |

&= [ genoplante-infe.infobiogen.fr Packed into jar Packed into jar Pa?tern for implementation class names

- |j genopole toulouse.inra fr i |edlt.your.package.name.{SERVICE}ImpI |v|

o= [ heaven.mshri.on.ca Ll | fub Process datatypes | | & Process skeletons |

= 5 hne sin saiaram ~|: ﬁ Senice name | Implemented by class
0 selected authorities

0 selected services | ( Allin-One: Do itall |

Add services here by selecting them in the tree

- Deploy | = Undeploy |

% Clean |Q£Ip9l‘ld maode [v|verbose

¥ [1:17:05 PM] Done

‘5 start & = 2 get o« x| =|Totalc : s, o L, mR, & tiaem
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Stifmary: Ho Qy__ﬁe use-BnGT?oBV"

IJ']E‘\@U idl CYPES

De r 'Services youl wish to operate on
' _e e ' data
PREgister all of them to a Biomoby registry

”‘Cfenerate code for services with MoSeS

_ ’_*o Implement the rest of the services
— that can be hard or nothing at all

e [est and deploy your service

_._-
—
.-'—
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SUIIC *b_tgggm aneﬁﬁ%@"

OO BIomoeby page and flnd what clients
Zlfel 2 *filable
ufgys E e smalllones (command-line clients)
*__' . “GBrowse”
http //mobycentral.icapture.ubc.ca/cgi-bin/gbrowse

'—“'-; = Try Taverna

TeII us what client would be your “killer

application” — and somebody will make it!



http://mobycentral.icapture.ubc.ca/cgi-bin/gbrowse_moby
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fmany Funning SErVices
oy es data models in a reasonably.
way

— __a___

v 1T s a potentlal to discover services in a
== Q’dern way. |

;_,‘ “—see also "MOBY 2” and Semantic Moby

- [t has a potential to annotate services in a
non-centralised way
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WIES many crapped Services

It dﬁ» noet use fully potential of Web
Senvices (WSDL etc. )

== r-_:é‘ﬂs rhaps it does not need to be SOAP-based at

—— — = -

= ~ all (the pure HTTP can do the same here)

» The potential for service discovery by
reasoning yet to be proved

:-.'I-f_'.-_
.I-"'._
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("" play with Dashboard...






