
HTSJDK Project
CZI EOSS Conference December 2020

Chris Norman

HTSJDK Project
CZI EOSS Conference December 2020

Chris Norman



High Throughput Sequencing Java Development Kit



HTSJDK Features/APIs

• Read and write for common genomics file formats
• SAM / BAM / CRAM / VCF / BED / FASTA / FASTQ
• companion file formats (indices, dictionaries, checksum, etc.)

• Reference implementations for GA4GH formats
• Random access queries
• Remote access (i.e., SRA, htsGET)
• Compression/Decompression
• Ancillary structures (genomic coordinates, intervals)
• Format Validation/Spec Compliance



HTSJDK Consumers

• GATK (Genome Analysis Toolkit)
• Picard
• IGV (Integrated Genomics Viewer)
• Disq
• GenomicsDB
• Hadoop-BAM
• VariantQC
• fgbio



DNA Molecule Structure



• Spectral karyotyping paints each chromosome pair with a color
• Alterations can vary dramatically between cancers and within cancers

Cancer Cell Line HCC1954Normal Cell

High Level Structure of the Genome



DNA Sequencing

ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG
ATGAGTGGCCCCCTAGAAGGG



Germline Single-Sample Pipeline



Data Standardization

• Need for solid software engineering practices
• Lack of standardization results in unusable data
• Thousands of Terabytes of data created 

annually
• HTSJDK provides and API over standard formats

• Data ingested and generated can be used with 
any standard genomics software
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FASTQ Format Reads w/Quality Scores
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Huge Pile of Short Reads
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VCF (Variant Call Format)
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The technology and specs evolve…

• Long reads technology
• Long references
• Circular genomes
• Alternative reference formats
• Better cloud storage/streaming support
• Transparent support for encrypted formats such as crypt4gh
• …



HTSJDK History

• Much of the code is 10+ years old
• No dedicated development team
• Code originated in several disparate projects
• Lack of well defined versioning strategy
• Lack of well defined interfaces
• Much of the codebase predates language support for generic/functional 

programming



Goals for the CZI EOSS Project

• Define & publish a versioning scheme
• Implement a plugin system for file format codecs
• Enable extensibility via dynamic codec discovery
• Explicit support for side-by-side file format versions
• Code Discipline and Modernization

• Interface-driven!
• Refactoring
• 80%+ test coverage

• And ultimately...increase the rate at which we can deliver new features!


