


intriguing

ity or interest

Biomoby

_'|l|-.|—-_‘-
-

= _4 ntegratlon and intriguing

— _Tf_". s semantics
P Martin Senger

martin.senger@gmail.com



—

SIEMAVONEICIGIY, Pliaichies
qu"" St albout “Moby-S* (Moehy: Services)
OLHET One IS “S-Moehy” (Semantic Mohy)
nttge// emantlcmoby.orq/
cknowledgement

— Mg C\ 1Ik|nson PI and creator of Biomoby

= -ﬁ ny groups around the world working with and for Biomoby,
"_'_ ~ = Generation Challenge Programme of the Consultative Group for
e International Agricultural Research

® The PlaNet Consortium (a network of European plant databases)
® The Australian Centre for Plant Functional Genomics
® The National Institute for Bioinformatics, Spain (Genome Espania)

e \Where to find more
— http://biomoby.org
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IS e these data and services can
| operate (exchange their data)

:eI:ause you need to run programs to
“consume data (semi-)automatically

— | you can get what you need just by clicking
on web pages, you do not need Biomoby
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> Becel youlr data can' e shared (accessed by

.* Biomoby helps to get your data visible
JWithout programming)

+does not help, however, to create web pages
== showmg your data in web browsers

— Because you can add-value to your data by
linking them to other Biomoby-aware data
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Jr\regbrr\ (2L COf] re e kRewsWhere te fimne ™
SEIVICES anound t1e world

A rag]jr’ (@ computer) that knows what data are
BEINOPSERVEd by these services, and how the data
erm slated to each other

— e Ag 'fandard (a specification) telling how to access
T
= such data (how to call such services)
= ’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...
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Biomoby protocol
(this is a protocaol,
not Mark Wilkinson)

Biomoby services

Bimoby clients
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SWSI0111019) SEIVicEs ale /ol responsibility
BWellarne a senvice provider, you implement
youlrsenvice (but Biomoby project has tools to
he:-e -Meses for Java, Perl libraries, ...)
— = Bl moby gdata types are community.

— -'-responsmility
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—

-~ —otherwise it would limit how they can be
shared and re-used

— you are part of the community: register your
data types



peltdata represent and how they are related
saey all sit in one hlerarchlcal tree (I1SA)

= = Fhey have children

= .
HAS (more of this kind) K

%

s HASA (maximum one)
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WIIELNS registered: «ﬁ'

SONEIeEY: 2: NANIESPACES
SUEfine the scope of your data

Do _zg'faphically (Where a database Is located)
ii'e g. “NIAS_OryzaMutant”

= sisemantically (what kind of database data are in)

-.-l-"'

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

— No hierarchy — just a plain control vocabulary.
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Wihat'is registered o

[ | Service Types
“‘ FastaSerrice
# HelloEmbrapaType

AONIEIGGY 55 SEIVICE TV/PES
=oierarchy of all kinds of services
it helps 10 discover your service

——

= =it /s not yet mature enough ¢ Shoretmsmisnye s
"i——:" ~ = changes expected here

s collaboration with myGrid,...




ISTregistered F =

IGES

GCP_Ge rmpl asmD _e_t_a_i_ljs__—————.'ﬂ::_aN ewGoodServi ce_::}

GCP Gennplastetalls 3 E‘ ocNameZ]ID D

(:-_éetGennpl asmNam e )____Ig S _Ger mplasn/GCP_GermplasmPreferredName

—_— cigp_ GermplasmDetails —

- . . —— ] — L N
(""-’getGemlplasmLiSt ICIS Germplasm/GCP Germplasmld > get " ) GCP_Gel'mplRS‘IﬂIﬂﬂlli___———*‘:"--P b_]ect[Tmon__-_/,

= - ICIS_Germpla s,mfGCP_GennplaSIIPe(ﬁgeeﬂeg______:;f — " GCP_GermplasmD etails I

i:jj:gétGennplasmPe di gree’Il'e_.;::T______ GCP_GermplasmD etails —— 'C')b_] ectlntersectl on )

L :""'fe_.;,'t_RetumBi oM obyInputObj e ;:t>



OOy Major trick how to
IrrEere)e rabllltyﬂé‘etween s%wces
 Eac VICENnUSTURGEErStane data type
Jared in the registry

usual

> o serwce must be able to ignore more
—'-;;- SPE CIfIC data, If they come, and not to
= ""break itself on them

et this Is usual In programming languages but it
IS not that common in Web Services world

— |t IS possible because data types are related in
a hierarchy




""i"'Omoby update
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at happened over the past year
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EEPIANd ennance current Biomoby

- Rl -on Biomoby 2

= 1o _.bout service discovery

= e semantics as a hype or reality?

o — "
.'

= ...."C'aUUOUS approaches to S-Moby

—_—
_:—""‘:.:

- ecould we have just one?
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2 ([0 OJr‘f sl
suavalibranies (API) for accessing registry

SCEniral.java

Generators of Biomoby service skeletons

a\/loSeS — Moby Services Support)

| ‘_L *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...



To extract data from & SOAP en
To expect incoming data in:

encoding (data can be a

byte array) r -;‘_ s 9
To extract data fror = 0O ® S

o O O
envelope _,,- o C S Q O
w o - o
To separate date 5 o @ Z<
(a request can cor J R < g o 0
he N) — b 0n < o O
them) o AyS = = 5
~— .~ [To.getins o c ) ® 3
::_-‘-f" i -. <. - S =
- .___ Flds =y o= g 5 8
ﬂa-— ﬂrao somethlng meaningful with data ~ L =
2 (to-create results) T —
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mple: a full Elor_w.i_

1omobyW%3r4d”

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 processlit (MobyJdob request, MobyJob response,
MobyPackage outputContext)
throws MobyException {
set _greeting (response, new MobyString ("Hello, World!"));

}
}



Dashhoard Setting

ni’j%%)y Dashboard

Registry Browser ~, Biomobhy Registration
I/Y gistry ® by Reg

MoSeS Generator
B

Y Registry Browser

- EF

e

Ty RETTEE
E extractPlantOntologyTerm
E EwtractTumn

-

Bl FasTazFasTa_an

El rasTazrasTa_ss_multi
El FasTazFasTA_Na

El rasTazrasTA_NA_multi
El FasTa_ss_muttizFasTa_al |
E FastaConzensiFromGraup
& Fiter

& fratritezamL

E fromFASTAtaDNASequence
E fromGenaricSequencelalle
E from@enericSequencetoFAS
E fromStringtoAmineAcidSequ
Bl fromstingteFasTa

E ZawinSpoke

E gbMucleotideFromRgd

E gbProteinFromRad

E GhromseGetReferanceF asta
E genbankToGens

E genbankToGens

E Genell

Bl zeneMakHMM_trabidapsis
E generate S conahd atrix

E GenericSequenceZFASTA

E Fepeto

&l zet_TropGENE_sllele_Freq
El zet_TropGENE_Distance_m
&l zet_TropGENE_Distance_m
Bl zet_TropGENE_Distance_m
&l zet_TropGENE_Nj_Tres

Computador
Coordinates
DateTime
¢ [ v1ebescription
EwacDlGDeascription
[naSequenceHolder
Edge
Ewocll
FastaConsensiFromGroup
FirstEpithet
Float
Friend
FatheringSite
Gazinput
Fazlutput
GCP_Allele
FCP_tGermplasmDetails
¢ [ scP_identifier
LS |j GCF_Chromosomeld
GCP_Chromosome
9 [ sCcP_geneld
GCF_Gene
9 [ eCF_sermplasmid
FCP_%ermplasmPed
GCP_GermplasmPraf
¢ [ sCP_Mapassignmentid
GCP_MapAssignmend
[E] ecP_mapld
9 [ #CP_Fhenotypeld
GCP_Fhenatype
9 [ soP_Studyld
GOP_MapStudy

GCP_StudyDetails

‘7 Service Types

& FastaSenice
0 HellsEmbrapaType
LS |j Sendce
- |jAnalysis
# Alignment
0 Hypothetical Senice1
# NCBI_Blast
LS |j FroteinStructurebdodeling
‘ StructuralPrediction
& FroteinStructures
|j Conversion
& textzum|
¥ Edit
d My TestingSemniceType_111032032
& testSub2
& Parsing
|j Registration
& TestTyped2
# Resolution
|j Retrieval
4 RubbishySemice
# Rub1
|j SetOperation
0 Setinterzection
0 SetUnion
& Shim
|j Testing
& VirtualTestingz
& VirtualTasting3
& TesteType

e [ Namespaces

PO OPOOOODPOOERRECLOREDRPOEOOPODPOPOOOO®®

Biomohy registry location

ABRC_code
Affymetriz_ProbeSetiD

Endpoint

AEE
nif@fby Dashboard

Drashoard is a Graphical User Interface helping Biomoby service
providers to develop and deploy their Biomaoby services. However,
because of its extensibility, it may contain also panels that are usefil
event for pure Biomoby end-uzers when they wish to call Biormoby

SErVices).

Zupport for Java developing for Biomoby iz available at
hittp:ibiomaoby, org/maoby-live/Java‘docs/,

Biotnoby is 2 Web Service based attempt at an interoperability solution.
The project is described in detadls at bitphiomaoby. orgl,

Dashboard panels

Y Regisiry Browser

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

3

i I ]

GCP_Thenotype

wuw.iris.irri.org

Phenctype id and phencotype descriptiomn,

m.anacletofocgiar. org
GCP_Phenotypeld

(HAZA) = GCP_TermId
attribute (HASA)
(HAZA) =r GCP_TermId
trait_walues (HASL)

trait

Children fonly those registered here):
ohzervable
=+ GCP TermId

=+ BCP_TermId

as a triplet of CV TermId's

(Trait is a TermId corresponding

(@ Biomohy Registration
A panel allowing to register and unregister any Biomoby
etitityr.

e MoSeS Generator

A panel allowing to generate datatypes and skeletons that
cat be used by Biomoby service providers to inplernents

AT

Contact: Martin Senger <martin.senger@hgmail.cum>
]

| |

[] append mode [ |verbose

[2]<]

¥ [11:14:59 AM] Done

V) start &




Biomoby Dashboard
Dashhoard Setting

oie @ Biomoby Registrati
m%gﬁby Dashboard RS EEEat

i Registry Browser —_. Biomoly Registration MoSeS Generator
‘ [Y gistry @ by Reg =

i

r 7 Data Type Registration |/ [+ Service Registration |/ ' Namespace Registration |/ L2 service Type Registration |

New Service : f Primary Inputs and Outputs |~ Secondary Inputs

Service name

®| EZ Add input data

|GetMGISAccessionList | - | authoritative
Authority
TR @ Aricle name Data Type Set Mamespaces
bioinfa.inibap.arg -
= Clue MGIS_ACCESSION
Contact email L = U
m.rouard@egiarorng |v|
Service endpoint - URL
|ht‘tp:."."bioinfo.inibap.olga’cgi-bin."dispatchel.cgi |v|
Service RDF Signature O| 5 Add output data
[] Use RDF signature g0 m Article name Diata Type Set Mamespaces
o : MGIS_id v
RDF endpoint - signature URL =
Where to store RDF document
il =] pata Types : [ Namespaces |~
Service type: Retrieval Al | o= 23 objest 2 @ ABRC_code =
S s @ Affymetriy_PrabeSetih
Description B -
e == ? |j Semice — @ mgBase
takes a collection of & unigue input object related to & 7 Analysis || © AGI LecusCade
accessions selection criteria and retums a collection o] Bonwarsion © AcI_Splicevariant
of output ohjects representing accessions in the & Edit © AGI_TranscriptCode
@ AGRICOLA_bib
MIGIS database. o [ MyTestingSeniceType_111038 o ioailE
L EP:'S"E : P @ AGRICOLA_NAL
st egl' t'_a e © ArabidopsisGE_NIAS
esalution
@ ArabidepsisGensSymbal
o
ljR 1 @ ATH_ConorNumber
@ R ; | © ATH_Ecotype
i l: =etlpsration s @ ATH_Inzert_number
4] Il [ I+ @ BlOMD
Fill new Service when selected in browser panel @ BlosIs >

¥ Register Service | T Show raw XML | Register from XML | | M Unregister service

& Clean append mode [ | verhose

| [1:17:05 PM] Done

J:..-' start & ke rmplasm, .. 3 ; COMMAr. ..



Biomoby Dashboard
Dashbhoard Setting

ﬂfj%ﬁ;by Dashboard

Registry Browser = Biomoby Registration
[Y gistry ® by Reg

m MoSeSs Generator

B MoSeS Generator

Select services to generate code for, or to deploy

] Services

o= |j antirthinum.net

o= |j arabidopsis.info

o= [ atidb.org

- |j SR LN L

o= ] bivinfo.genopale-toulouse. prd.fr
O |j bioinfo.icapture.ubc.ca
= |j bicinfo.inibap.org

(- |j biomoby.inibap.org

o |j biozenrpbs.jussieu fr
o= |j bioweb. pasteurfr

- |j bried czhl.org

- |j castorbre.mewadu

0= |j ecgb.umn.edu

o= |j eilantro.biounc. edu
= |j coe.ucalgan.ca

(- |j coeldlucalgany.ca

o= |j dasfadf.acac.ca

L |j eva.mpg.de

o= |j genome.imim.es

o= [ genoplante-info.infobiogen.fr

o= |j genopole toulauze.inra. fr
- |j heaven.mshri.on.ca
- = hne cin coiar am

[»

4]

0 selected authorities
0 selected services

o

Code Generators

-Opti

[] Onhy simulate generating
Add graphics to generated javadoc

Path and name of Graphwiz ‘dot® program

| ~l = |

rMoSeS service generator's flavours

® General service - no specific flavour
) Analysis service hased on Soaplah
) Database service based on BinCase

) Datahase service based on Hibernate

rData Types rServices

Generate code Generate code

Compile code
Generate javadoc

Packed into jar

Compile code
[ ] Generate javadoc
Packed into jar

| fus Process datatypes |

| (& Process skeletons |

| & Allin-One; Do it all |

# Clean | append mode [v| verbose

® On local machine

r Tomcatifxis locations

Tomcat home directory

Services deployment

) On remote machine

Axis relative path in Tomcat

|a><is | - |

Hostname Port

localhost |v|8080 |v|

URL -path of Axis Admin sendet

|a><is.l’ser\r|etl’AxisSenrl et | - |

rWSDD Template file

rUser implementation classes

Directory with user’s jar files

Pattern for implementation class names

|edit.your.package.name.{SER\-"ICE}Impl |v|

ﬁ Service name | Implemented by class

Add services here by selecting them in the tree

2 Deploy |

7 Undeploy |

) [1:17:05 PM] Done

‘4 start & =

R, 2 [» 1:19pM
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2 A5 /nr nrr A0S Service invocation
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SNiNIES nanYy FURRIAG SErVICES

SNprovides data models in a reasonably
eraQ} —Way

,J *ias a potential to discover services in a

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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Sa Ay Crapped services

> |t g esj: ot use fully potential of Web
SEIVIC 23 (WSDL etc.)

~ —pe rhaps it does not need to be SOAP-based at

— * —all (the pure HTTP can do the same here)

o

. ‘:"The potential for service discovery by
' reasoning yet to be proved
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