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Large plant genome variant analysis can require substantial memory capacity and long execution
time when merging per-sample gVCFs at the cohort level. In this paper, we construct a variant
analysis pipeline that combines GATK4 HaplotypeCaller, GLnexus, and bcftools using the IPK
Genebank Core barley dataset, and analyze the memory placement characteristics of the
GLnexus-based gVCF merging stage in a CXL memory expansion environment. Experiments were
conducted with 4, 8, 16, 24, and 31 sample subsets under DDR-only, CXL-only, DDR-preferred,
CXL-preferred, and DDR-CXL weighted interleaving policies. The results show that, in the
31-sample condition, DDR-only and CXL-only placements failed during some chromosome-level
merging stages, whereas DDR-preferred, CXL-preferred, and weighted interleaving policies
completed the entire pipeline. In addition, the final SNP counts were identical across successfully
completed policies for the same sample size. These results indicate that CXL memory is more
effective as a tiered memory expansion resource used together with local DDR, rather than as a
simple replacement for local DRAM, for improving the execution stability of large-scale gVCF
merging.
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