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Genotype/Mapping Domain ModelGenotype/Mapping Domain Model

org.generationcp.demeterplugin DemeterUML project

data metadata action

org.generationcp.model.data.germplasm

org.generationcp.model.data.germplasm.sourceGermplasm

org.generationcp.model.data.germplasm.relationship

org.generationcp.model.data.germplasm.neighbourhood

org.generationcp.model.data.germplasm.foundingGermplasm

org.generationcp.model.data.germplasm.accession

org.generationcp.model.data.germplasm.study

org.generationcp.model.data phenotype

org.generationcp.model.data.expression

org.generationcp.model.data.expression.transcript

org.generationcp.model.data.expression.protein

org.generationcp.model.data.expression.experiment

org.generationcp.model.data.expression.experiment.transcript

org.generationcp.model.data.expression.experiment.protein

org.generationcp.model.data.genotype

org.generationcp.model.data.genotype.map

org.generationcp.model.data.genotype.map.sequence

org.generationcp.model.data.location

org.generationcp.model.data.location.mapPosition

org.generationcp.model.data.location.descriptors

org.generationcp/model.data.location.environment

org.generationcp.model.data.study

org.generationcp.model.data.documentation



�� Allows the access to different Allows the access to different datasourcesdatasources (relational (relational 
databases, web services, text files)databases, web services, text files)

�� Queries on different databases :Queries on different databases :

�� CMAP via HibernateCMAP via Hibernate

�� GBrowseGBrowse via Hibernatevia Hibernate

�� TropGeneDBTropGeneDB via via BiomobyBiomoby Web servicesWeb services

�� QTL database of QTL database of GrameneGramene via Hibernatevia Hibernate

�� Other DB (Other DB (medlinemedline, EMBL, , EMBL, interprointerpro……) via EBI Web ) via EBI Web 
ServicesServices

Osiris : Osiris : DatasourceDatasource Specific ImplementationSpecific Implementation

GMODGMOD model databasesmodel databases

�� ChadoChado via Hibernatevia Hibernate

LOCAL

REMOTE



�� Methods of the Query classesMethods of the Query classes (org.generationcp.model.action.genotype.map)

Set getAllMapNames()
Set getMaps(String name)
Set getAllMaps() 
LinkageGroup getMap(Identifier id) 
Set getMaps(String name, String species)
Set getMarkersWithWildCard(String name, String species)
Set getMarkersOfMap(String name) 
Set getAllSpecies() 
Set getAllSpeciesNames()
Set getMarkersOfMapInMapInterval(String name, String species, String map_name, String start, String stop )

�� MapQueryMapQuery

�� MapStudyQueryMapStudyQuery
Set getMarkersFromMapInMapStudy(String mapName, String mapStudyName)
Set getMarkerNamesFromMapInMapStudy(String mapName, String mapStudyName) 
Set getMapStudiesOfSpecies(String species) 
Set getMapStudiesNamesOfSpecies(String species) 
Set getMapNamesOfStudy(String studyName)
Set getMapStudies() 
Set getMapsFromStudy(String mapStudyName)
GenomicMapStudy getMapStudy(String mapStudyName)

�� GeneQueryGeneQuery
Gene getGene(Identifier geneName) 
NucleotideSequence getSequence(Gene gene)
Set searchGeneByKeyWord(String name)
Set getGeneNamesWithWildCard(String name) 
Set getGenesOnChromosome(String chromosomeNumber)
Set getGenesOnChromosomeAtPositions(String chromosomeNumber,String start, String stop)
Set getGenes(String keyword, String geneName, String chromosome, String start, String stop)
Gene getGene(String name) 
String getInfoAccession(String database, String accession)

�� QTLQueryQTLQuery, , SequenceQuerySequenceQuery……



�� HibernateHibernate : Object Relational Mapping (ORM) Tool: Object Relational Mapping (ORM) Tool

�� Enable to map Enable to map fromfrom Java classes to Java classes to databasedatabase tablestables

�� CMAPCMAP

CmapLinkageGroup

CmapMapAssignment

LinkageGroupImpl

CmapMapSudy GenomicMapStudyImpl

CmapMarker MarkerImpl

MapFeatureImpl

CmapSpecies MappedSpeciesImpl

CmapMarkerCorrespondence MapAssignmentSetImpl

cmap_map

cmap_feature

cmap_map_set

cmap_feature_correspondence

cmap_species

DATABASE TABLES OSIRIS CLASSES MODEL CLASSES

maps extends

MappablePropertyImpl

assignedTo

SpeciesImpl

1..*

1..*

MapImpl

1..*

1

1

1

2..*

1

CmapHibernateDatabaseConnectionSession

Methods : simple HQL queries

MapQuery

MapStudyQuery

implements



GBrowseDna

GBrowseFeature

GBrowseData

GBrowseType

GBrowseAttribute

GBrowseGroup

fdna

fattribute_to_feature

fdata

fgroup

fattribute

DATABASE TABLES OSIRIS CLASSES(POJOs) MODEL CLASSES

maps

�� GBrowseGBrowse

ftype

GBrowseHibernateDatabaseConnectionSession

Methods : HQL queries + instanciation of          
the model

LinkageGroupChromosome

Marker

MapFeature

MappableProperty

assignedTo

Map

1..*

1

MapQuery

GeneQuery
implements

SequenceQuery

GeneMarker



<hibernate-mapping>
<class name="org.generationcp.datasource.db.hibernate.gbrowse.GBrowseChromosome">

<subselect>
SELECT g.gid, g.gname
FROM fgroup g
join fdata d on d.gid = g.gid
join ftype t on t.ftypeid = d.ftypeid
where g.gclass = 'Sequence' and t.fsource = 'chromosome'

</subselect>
<synchronize table="fgroup"/>
<synchronize table="fdata"/>
<synchronize table="ftype"/>
<id name="id" type="int" column="g.gid">

<generator class="assigned"/>
</id>
<property name="label" column="g.gname" type="string"/>

</class>
</hibernate-mapping>

�� QTL database of QTL database of GrameneGramene

GrameneTrait TraitImpl

GrameneQTL QTLMapFeatureImpl

qtl_trait

qtl

DATABASE TABLES OSIRIS CLASSES(POJOs) MODEL CLASSES

maps extends

DistributionMapFeatureImpl

1GrameneQTLHibernateDatabaseConnectionSession

Methods : simple HQL queries

MapFeatureImpl

FeatureImpl
PropertyImpl

QTLQuery

implements



�� Web servicesWeb services

�� BiomobyBiomoby Web servicesWeb services

�� EBI web servicesEBI web services
DbFetch

GetTropgeneInfoLocus

GetTropgeneMapInformation

GetTropgeneLocusSequence

GetTropgeneQTL QTLQuery
implements

MapQuery
implements

MapQuery
implements

MapQuery
implements

AbstractWebServiceConnection

TropGeneServiceConnection

jMoby API

extends



�� BiomobyBiomoby datatypesdatatypes proposal for Genotype/Mappingproposal for Genotype/Mapping



Servlet

CMAP GBrowse

Marker search

Gene searchMap search

Object relational mapping
HIBERNATE

CIRAD

Web Service Client

Gramene
QTL

EBI

Visualisation Visualisation toolstools

GBrowse CMAP

CMTV

Parser

Other 
data 

sources : 
files…

Application 
Layer

Domain 
Model Impl
Layer

OSIRIS: 
Data Source 
Interface

Data Source 
Layer

Databases
TropGene

GetTropGeneInfoLocus

QTL search

GetTropGENEMapInformation
GetTropGENEQTL
GetTropGENELocusSequence

EMBLmedline interpro

DbFetch

WS 
providers

Ceres

Demeter : Genotype/Mapping domain models


