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Goals
The main purpose for the project was to increase speed and memory efficiency of 
ramtools querying. This was to be done by including a command-line option for a  
multithreaded mode. The old functionality of single threaded runs is kept 
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Opening of the indexing data
When opening the data file 3 separate rntuples are open: metadata, 
indexing and main record. The metadata and main record show expected 
opening time as opposed to indexing which took up to 4 seconds to open 
each run. The storing and retrieval of non standard data types is 
unoptimized in ROOT. This was fixed by creating a separate indexing table 
which is comprised of the constituent elements of the RAMNTupleIndex 
class.
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Index data class
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Speed up of opening of the file 
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Addition of the multithreaded option
Multithreading was added as a separate function mirroring the old ones API with the 
addition of the number of threads that should be used. The ROOT implementation of 
Implicit MulTithreading (IMT) is used. The functionality of restricting the entry range 
upon which the RDataFrame operates with IMT enabled was added to ROOT in order 
to enable efficient use of the indexing data.
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Code responsible for multithreading
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Final results
When compared to the previous implementation, the RDataFrame one out competes it 
even with a single thread. With small amounts of reads the query seems to be fast 
enough for a smooth workflow but still slower than samtools which could be 
attributable to some sort of optimization of the serialization and deserialization of files 
in their C library - htslib. This phenomenon is seen across the whole range of 
conducted tests. If any attempt of further improvements is to be made than htslib 
should be studied for more insight on the matter. 
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Benchmark results
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Moving forward
For the near future the current speed of querying should be more than sufficient for 
use/debugging of the tool. More attention could be directed to the compression used 
and file support. An interesting approach that could be explored might be something 
similar to the difference based compression used in CRAM. Storing a reference 
sequence in a unique rntuple alongside another rntuple which contains the target 
sequence differences. This could allow for the compression of multiple different 
genome sequences into one file while saving space by sharing the same reference 
sequence.
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Any Questions?
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