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Introduction

Gendas is a “pandas” like library focus on genomic datasets. It’s a data query engine highly focus to work with
genomic dataset that they can always be map to a genomic position and a sequence id.

The two main goals that differentiate Gendas from other generic data query engines are:


	Native parallelization: When we apply some data manipulations in a genomic dataset, most of the times
it’s possible to split the genome in segments and compute each segment in parallel. Gendas tries to hide
the parallelization complexity to the end users using a declarative syntax (very similar to Pandas and
other dataframe libraries).


	Native data sources: In the genomics field there are several widely use data formats (tabix, bams, fasta,
fastq, bed…) Gendas can directly work and mix this data formats without reading everything in memory
or inserting all the data to a different data storage system.








          

      

      

    

  

    
      
          
            
  
Installation

Install the development version using pip:

pip install git+https://github.com/jordeu/gendas






Note

Gendas is still in a very early alpha development stage. Please use it as a proof of concept and to
help use debug the current implementation and to improve the interaface.







          

      

      

    

  

    
      
          
            
  
Usage examples


Configuration file

First you need to define your datasets

[cadd]
type = tabix
file = cadd_score.tsv.gz
header = CHR, POS, REF, ALT, RAW, PHRED
ctypes = str, int, str, str, float, float
sequence= CHR
begin = POS
end = POS

[exons]
type = tabix
file = cds_exons.tsv.gz
header = CHR, START, STOP, GENE
ctypes = str, int, int, str
sequence = CHR
begin = START
end = STOP
indices = GENE,








Group by

You can only use indexes fields as a groupby key. The indexed fields are the ones defined in the indices section
of a dataset definition.

gd = Gendas('data/gendas.conf')

# Total genes
genes_size = len(set(gd['exons']['GENE']))

# Group by gene column and compute the mean, maximum and minimum score
bkg_cadd_mean_by_gene = gd.groupby(gd['exons']['GENE']).aggregate({
    'MEAN': lambda gd: mean(gd['cadd']['PHRED']),
    'MAX': lambda gd: max(gd['cadd']['PHRED']),
    'MIN': lambda gd: min(gd['cadd']['PHRED'])
})








Merge

You can merge datasets

pan_with_cadd = gd['variants'].merge(gd['cadd'], on=['REF', 'ALT'])
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Submodules




gendas.engine module




gendas.experimental module




gendas.sources module




gendas.statistics module

Basic statistic algorithms computed over an iterable collection without loading
all the values into memory.


	
gendas.statistics.count(iterator)

	Counts the length of an iterator iterating it


	Parameters

	iterator – An iterable collection



	Returns

	How many elements you have in the iterator










	
gendas.statistics.empty(fn, values, default=None)

	Returns ‘default’ value if ‘values’ list is empty. Otherwise calls ‘fn’ with the ‘values’ list.


	Parameters

	
	fn – The function to call if the list is not empty


	values – Values to pass to the ‘fn’ function


	default – The value to return if the list is empty






	Returns

	‘default’ if ‘values’ is empty, ‘fn(values)’ otherwise.










	
gendas.statistics.max(values)

	Computes the maximum value


	Parameters

	values – An iterable collection



	Returns

	The maximum value or None if values it’s empty










	
gendas.statistics.mean(values)

	Computes the mean value


	Parameters

	values – An iterable collection



	Returns

	The mean or None if values it’s empty










	
gendas.statistics.min(values)

	Computes the minimum value


	Parameters

	values – An iterable collection



	Returns

	The minimum value or None if values it’s empty










	
gendas.statistics.peek(iterable)

	Get the first value of an iterator without iterating two times an iterator


	Parameters

	iterable – An iterable



	Returns

	The first value and an iterator to iterate all the values included the first one.












gendas.utils module

Help functions used in several modules.


	
gendas.utils.flatten(iterable)

	A generator that iterates a collection of nested lists as a single collection


	Parameters

	iterable – An iterable collection with nested lists












Module contents







          

      

      

    

  

    
      
          
            
  
gendas.tabix package


Submodules




gendas.tabix.constants module




gendas.tabix.index module




gendas.tabix.reader module


	
class gendas.tabix.reader.BlockReader(filename, cache_size=1000)

	Bases: object

Class to randomly decompress a single block in a tabix block-gzipped file


	
close()

	




	
header()

	Returns: The first line of the file






	
read(block)

	Uncompress a block and return the contents uncompressed


	Parameters

	block – Block number



	Returns

	A list with all the text lines in this block














	
class gendas.tabix.reader.LRUCache(capacity)

	Bases: object

A simple in-memory cache implementation


	
get(key)

	




	
has_key(key)

	




	
set(key, value)

	










Module contents
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