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NoSQL approaches in GnpIS 

Elasticsearch @ URGI Feedback 
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Phenomic Data Management & Sharing 

• Data Discovery  
• Links to datasets, by metadata 
• Loose integration (keywords) 
• Data model 

• Simple 
• Easy to implement and feed 

• Ex:  
• GnpIS Google-like search 
• transPLANT search 
• WheatIS 
• IFB-Elixir 

• Data set building, Data Mining 
• Combine data from different sources  
• Strong integration 
• Data model 

• Rich 
• Complex to model, implement and feed 

• Ex: GnpIS.Ephesis 
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Data discovery system 

•GnpIS, transPLANT, WheatIS searches  

•Google like, full text, filters 

•http://www.transplantdb.eu  

 

 

http://www.transplantdb.eu/
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Data Set Building, Data Mining 

• Phenotyping data 

• Conceptual model 
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GnpIS.Ephesis Implementation 
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GnpIS.Ephesis V1 Performances 

• StudySubject join Phenotype 
– Too slow, too big 

• Solution 
– Denormalisation, agregation 

106 rows 

105 rows 
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GnpIS.Ephesis V2 Performances 

• Study Subject 
– No join 

• Phenotype: select N+1 

• Ok now 

• Not for the Future 
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NoSQL Modelisation 

• http://blog.palo-it.com/2013/06/10/modelisation-dun-schema-
dune-base-de-donnees-nosql/ 

• NoSQL Document 

• From Database to documents 
– Denormalisation and agregation  

– 3 methods 

http://blog.palo-it.com/2013/06/10/modelisation-dun-schema-dune-base-de-donnees-nosql/
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Agregations 

• Document interweaving 

 

 

 

• Field duplication 
– Interweaved document as attributes of root 

document 

• Correlated documents (ie foreign Key) 
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Application to phenotyping 

• Breeding API  
– http://docs.brapi.apiary.io  

• Study aka Trial 

 

http://docs.brapi.apiary.io/
http://docs.brapi.apiary.io/
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Application to phenotyping 

• Breeding API  

• Phenotypes 

• One document = one 
data matrix line 

• Elasticsearch nested 
documents 
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GnpIS,Ephesis V3 performances  

• 700 000 observation units 

• 3 * 106 phenotypes / observations 

• Elasticsearch implementation 

• Response time 
– https://urgi.versailles.inra.fr/ephesis/ephesis/viewer.do#dataResults/tria

lSetIds=6,5,7  

– 770 Trials, 49 658 documents subset, 6 variables each 

– One page, Ajax call 
• 300 – 600 ms  

– Full export  
• 23 s 

• Genotyping :  
 

 

https://urgi.versailles.inra.fr/ephesis/ephesis/viewer.do#dataResults/trialSetIds=6,5,7
https://urgi.versailles.inra.fr/ephesis/ephesis/viewer.do#dataResults/trialSetIds=6,5,7
https://urgi.versailles.inra.fr/ephesis/ephesis/viewer.do#dataResults/trialSetIds=6,5,7


Cyril Pommier, Raphael Flores / Elasticsearch @ GnpIS 25 Nov 2015 

13 

Elasticsearch 

• David Pilato 
– http://david.pilato.fr/ 

– Evangelist at elastic and creator of the Elastic French Speakers User Group.  

• http://fr.slideshare.net/* 

• Elasticsearch  
– https://www.elastic.co/  

– Créé en 2010 

– International 

– Applications et adoption croissante 

http://david.pilato.fr/
http://david.pilato.fr/
http://elastic.co/
http://www.meetup.com/elasticsearchfr/
http://fr.slideshare.net/*
http://fr.slideshare.net/*
https://www.elastic.co/
https://www.elastic.co/
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Elasticsearch 

• Lucene based 

• Search engine 
– Not presented as a NoSQL database 

• NoSQL document search engine 

• BUT : it has backup systems 

– Not for long term storage 
• Aggregated documents, query oriented 

– Could be used as NoSQL DB ? 
• Storage 

• HTTP, REST, JSON 

• Distributed, Scalable, Cluster and Cloud ready 
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ES vs SQL 

 

 

 

 

 

 

 

 

 
http://fr.slideshare.net/dadoonet/elasticsearch-esme-sudria  

http://fr.slideshare.net/dadoonet/elasticsearch-esme-sudria
http://fr.slideshare.net/dadoonet/elasticsearch-esme-sudria
http://fr.slideshare.net/dadoonet/elasticsearch-esme-sudria
http://fr.slideshare.net/dadoonet/elasticsearch-esme-sudria
http://fr.slideshare.net/dadoonet/elasticsearch-esme-sudria
http://fr.slideshare.net/dadoonet/elasticsearch-esme-sudria
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Elasticsearch 
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Elasticsearch administration concepts 

•  URL  HTTP : 
ES_instance/index/type/documents 

• node :  
– Running instance of elasticsearch, 

belongs to a cluster. 

• cluster :  
– one or more nodes with same cluster 

name 

– Single master node  
• chosen automatically 

• replaced if fails.  

• shard  
– single Lucene instance 

– low-level “worker” 

– managed automatically by 
elasticsearch.  

– primary and replica shards. 

 

 

 

1 cluster, 1 node, 1 index 

1 cluster, 2 node, 1 index 

P0, P1, P2 : primary shards 

R0, R1, R2 : replica shards 

https://www.elastic.co/guide/en/elasticsearch/reference/current/glossary.html#glossary-cluster
https://www.elastic.co/guide/en/elasticsearch/reference/current/glossary.html#glossary-node
https://www.elastic.co/guide/en/elasticsearch/reference/current/glossary.html#glossary-primary-shard
https://www.elastic.co/guide/en/elasticsearch/reference/current/glossary.html#glossary-replica-shard
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Elasticsearch developer concepts 

• type 
– like a table in a relational database. 

• index  
– like a database in a relational database.  

– has a mappings which defines multiple types. 

– types 
• Study 

– http://localhost:9200/phenoindex/studytype/_search? 

• Phenotypes 

– http://localhost:9200/phenoindex/phenotype/_search? 

• Alias 
– like a SDGB view on multiple indices (possibly filtered via a query) 

 

https://www.elastic.co/guide/en/elasticsearch/reference/current/glossary.html#glossary-mapping
https://www.elastic.co/guide/en/elasticsearch/reference/current/glossary.html#glossary-type
http://localhost:9200/phenoindex/phenotype/_search
http://localhost:9200/phenoindex/phenotype/_search
http://localhost:9200/phenoindex/phenotype/_search
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Development 

• Very good query DSL/API documentation  
– https://www.elastic.co/guide/en/elasticsearch/reference/current/search.html  

• Sense 
– Free, integrated into marvel (https://www.elastic.co/products/marvel ) 

– https://www.elastic.co/guide/en/sense/current/sense-ui.html  

– query execution 

– autocompletion 

 

 

 

https://www.elastic.co/guide/en/elasticsearch/reference/current/search.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/search.html
https://www.elastic.co/products/marvel
https://www.elastic.co/guide/en/sense/current/sense-ui.html
https://www.elastic.co/guide/en/sense/current/sense-ui.html
https://www.elastic.co/guide/en/sense/current/sense-ui.html
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Agregations, ie Facets 

• Analytic queries 

• Two main concepts: 
– Buckets Collections of documents that meet a criterion  

– Metrics Statistics calculated on the documents in a bucket  
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Aggregation example 

 

1/ Display on result page as 
clickable facet 
2/ on click on « red » filter 
color : red 
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Aggregation : Avg and imbrication 
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Administration 

• Monitoring : Marvel 
– Gratuit dans ES 2.0 

• Installation 
– Repository DEB and RPM 

– Unzip and run (development instance, tomcat like) 

• Configuration YAML 
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Elasticsearch architecture 

• Scalability  
– Automatic index data distribution accross shards  

– Adding nodes to increase number of shards 

• Shard Replication 
– Option 

– Index by index configuration  

– Data availability 

– Query performances 
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Elasticsearch@ URGI 

• Version 1.7.3 
• Data :  

– 65 Gb 
– 600 millions documents, including nested  

• Cluster Prod (same for dev) 
– 2 nodes: VM, 16 Go RAM, 2To, 8 CPU 

• Each nodes 
– Unlimited number of indices 

• Backup 
– Weekly, retention 8 weeks 
– On the fly, without service interruption, incremental 
– Via a REST query (API HTTP) 

• Good data security  
– Protection against index corruption 
– Near NoSQL DB state 
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Insertion 

• Generate JSON 
– Talend 

– Java 

• Insert 
– Logstash 

– CURL 
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Thank you 


