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Abstract. Bio4j (http://bio4j.com) is a high-performance cloud-enabled graph-
based bi oinformatics da ta pl atform. I t i s one  of  t he first a nd most i mportant 
graph databases for biological data, specially designed to cope with and manage 
the huge amount of data brought by NGS technologies: it i ntegrates most data 
available in  UniProt KB (SwissProt +  Trembl), Gene Ontology (GO), UniRef 
(50, 90, 100), RefSeq, NCBI taxonomy, and Expasy Enzyme DBs. Data is or-
ganized i n a w ay s emantically e quivalent t o w hat i t r epresents b y taking a d-
vantage of the graph structure; in this paradigm it is easy to have many different 
types of relationships and nodes thus making it perfect for highly interconnect-
ed complex data (as it is the case of biological data). From a performance point 
of view, relational databases with their tabular data structure are not able to re-
spond to some complex queries that are possible to resolve using the graph par-
adigm; graph d atabases g ive you f ast l ocal ac cess t o al l t he el ements r elated 
with each entity, through the edges that connect them with others. In this way, 
queries which would even be impossible to perform with a standard Relational 
DB, just take a couple of seconds with Bio4j. 

This year ha s s een i mportant up dates a nd ne w de velopments on  B io4j; i t 
now includes 1,216,993,547 relationships and 190,625,351 nodes, close to trip-
licating the figures from one year ago. We have introduced a n ew level of ab-
straction for the domain model, by decoupling the inner database implementa-
tion from the relationships among en tities themselves. Interfaces has been de-
veloped for each node and relationship present in the database, including meth-
ods to access both the properties of the entity it represents and utility methods 
that allow to easily navigate to the entities that will be linked to it.  

Implementing that set of interfaces we have developed another layer for the 
domain model using Blueprints, the de-facto standard for graph data modeling, 
thus making the domain model independent from the choice of database tech-
nology. Building on that, we now offer specifically tuned data binary distribu-
tions for TitanDB, yielding a d ramatic increase in performance due to vertex-
local edge-typed indexes.  

The introduction of a module system based in Statika makes now possible to 
deploy only selected components of the integrated data sets, with Amazon Web 
Services deployments on hardware specifically configured for them.  

Bio4j is open source, available under the AGPLv3 license.  
This pr oject i s f unded i n pa rt by t he I TN F P7 pr oject I NTERCROSSING 

(Grant 289974). 
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