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Table 1: Exon Statistics for years >= 2016 
 

 
 
Table 2: Exon Statistics for years < 2016 
 

 
 
Table 3: List of top three most used assembly programs for Metazoa(Year > =2016) 
 

 
Table 4: List of top three most used assembly programs for Metazoa(Year < 2016) 
 

 
Table 5: Kingdoms and average summary statistics for their genome assemblies(Years > =2016) 
 

  
 
Table 6: Kingdoms and average summary statistics for their genome assemblies(Years <= 2015) 
 

 
 
Table 7: Comparison between MongoDB and BoaG  

Feature MongoDB BoaG 
Lines of Code larger smaller because it abstracts details of data analysis 
Data generation time longer due to the larger file faster because of Binary file 
Data file JSON is 2.7 times larger than raw data Hadoop Sequence file 5 times smaller than raw data 
Schema Flexibility Yes. Supports semi-structured data Yes. Schema and compiler can be modified 
MapReduce Yes Yes 
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Table 8: Domain types for Genomics data in BoaG   

 Type  Attributes  Details 
      

   taxid  Taxonomy ID of each species 
 Genome  refseq  Refseq ID of the GFF file 
   Sequence  List of sequence reads in each GFF file[29]. 
   AssemblerRoot  List of assembly programs associated with this genome 
      

   accession  Accession number 
 Sequence  header  Header of Sequence 
   FeatureRoot  List of features including exon,gene,mRNA, and CDS associated with this sequence 
   seq  Actual DNA sequences from FASTA files 
      

 FeatureRoot  refseq  This field shows the key ID 
   feature  This field is the list of features associated with this ID 
      

   accession  Accession code of the Sequence 
   seqid  Sequence ID 
   source  A text qualifier that describes the algorithm or procedure that generated this feature. 
   ftype  Type of the feature 
   start  starting point of the feature 
 Feature  end  End point of the feature 
   score  Score of the feature. This is a floating point number. 
   strand  + and - for positive and negative strand respectively 
   phase  Phase of the feature. The phase is one of the integers 0, 1, or 2 
   Attribute  List of attributes for each feature 
   parent  Shows the parent of the attribute 
      

   id  Attribute ID 
 Attribute  tag  Attribute tag including gbkey etc. 
   value  Value of the tag 
      

   Assembler  List of assembly programs 
   total-length  Total length or genome size(base pair) 
   total-gap-length  Total gap length after genome assembly 
 AssemblerRoot  scaffold-N50  Scaffold N50 metric 
   scaffold-count  Scaffold count metric 
   contig-N50  Contig N50 metric 
   contig-count  Contig count metric 
      

 Assembler  name  Assembly program used to assemble the genome 
   desc  Program attributes: program name, program version, etc.  

 
 
 
 
 
 
 
 
 
 
 
Table 9: The BoaG aggregators list  

 Aggregator Description 
   

 MeanAggreagtor Calculates the average 
 MaxAggreagtor Finds the maximum value 
 SumAggregator Calculates the sum of the emitted values to the reducer 
 MinAggregator Finds the minimum value 
 TopAggregator Takes an integer argument and returns the top elements for the given argument 
 StDevAggregator Calculates the standard deviation  


