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Introduction Methods Discussion
Large-scale genomic data analyses has given rise to bottlenecks in data « Tested archive creation and extraction on Blue Waters and iForge Input Datasets: included two kinds of file size distributions representative of * Preliminary testing showed ParFu is limited by the number of files and the
management due to the production of many small files. Existing file-archiving supercomputers with very different filesystems typical genomic data to measure variations in performance overhead of opening and reading small files in the “millions” dataset
utilities, such as tar, are unable to efficiently package large datasets with upwards  iForge GPFS with no striping capabilities 1. Set of several millions of small files; creates strain on storage due to * Overall, both ParFu and ptgz demonstrated increased performance with
of multiple terabytes and hundreds of thousands of files. To create parallelized * Blue Waters Lustre filesystem with striping abilities fragmented distribution of files across tapes in Nearline increasing number of ranks, though not as well as expected
and multi-threaded alternatives, ParFu (parallel archiving file utility), MPItar, and e ParFu and MPItar were run with 16 ranks per node; ptgz was run with 1 rank 2. Results of the best practices GATK [1] variant calling pipeline run on * Increasing the number of ranks will not result in decreased walltime on
ptgz (parallel tar gzip) were developed by the Blue Waters team and the NCSA per node with 32 threads at default gzip compression synthetic lllumina sequencing reads generated by NEAT [3], to emulate slower and smaller filesystems, possibly due to saturation
Genomics team as efficient data management tools, with the ability to perform  Datasets were tested against 1, 2, 4, 8, 10, 20, 30, and 40 nodes with stripe sequencing at 30X depth, 100 nucleotides long, sequencing error rate of * Striping does not improve performance as much as predicted, possibly due
parallel archiving (and eventually extracting). Scalability was tested for each tool counts of 1, 4, 16, 32, and 64 0.1%, and random mutations at the rate of 0.05%; L-shaped file size to 1/0 limitations of the resident file directory [2]
as a function of the number of ranks executed and stripe count on a Lustre distribution.  ParFu displays near-linear scalability on the “variant calling “ dataset, when
filesystem. We used two datasets typically seen in genomic analyses to measure File Distribution in Millions File Directory File Distribution in Variant Calling File Directory 'tis not bou.nd by the latency of reading small files . .
the effects of different file-size distributions. These tests suggest the best user 7000 - o - * Further testing should focus on the effects of changing the block size and
parameters and subsequent costs for usage as efficient replacements of data- number of blocks per group for ParFu, utilizing different compression
packaging tools. 6000 - settings for ptgz, and performance comparisons against popular file
29 - aggregation tools.
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