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• h5ld, Python package for reading linked data in HDF5

• Working with ADF Data Description using h5ld

• Reading Data Description from ADF files in Amazon S3

• Storing ADF Data Description graph for reuse
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Outline



h5ld: HDF5 Linked Data
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• Open-source Python package from The HDF Group.
• Community code contributions are welcome.
• Dependencies: Python 3.7 or later; h5py, rdflib packages; and HDF5 library v1.10.6 or 

later.
• Goal is to provide independent readers for HDF5-based formats with Linked Data
• Currently supported: Allotrope Data Format (ADF).
• Command-line and programmatic interface.
• On GitHub: https://github.com/HDFGroup/h5ld
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h5ld: HDF5 Linked Data Reader

https://github.com/HDFGroup/h5ld


Working with ADF Data Description Using h5ld
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Example:
python -m h5ld -f json-ld -o output.json example.adf

• Read linked data from the ADF file and write it out in the JSON-LD format to output.json
file.

• Output RDF formats: Turtle, JSON-LD, N-Quads, TriG.
• Omitting an output file will print the RDF content out for ingest by another command-line 

tool.

• Full description:
python -m h5ld --help
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Command-Line Interface
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Programmatic Interface
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Allotrope RDF Namespaces
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ADF Data Description Graphs
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Visualization with kglab and PyVis
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SPARQL with kglab
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Reading Data Description from ADF files in Amazon S3
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• This is the baseline, traditional file access.
• Using an ADF file with dummy Data Description.
• File: QueryTest.adf; size: 63.89 MB; number of RDF triples: 588,082
• Operations: (1) Read HDF5 datasets holding RDF triple data; (2) Decode RDF subject, 

predicate, and object information; (3) Form N-Quads statements; (4) Create an rdflib
graph object by parsing the N-Quads statements.
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Local File
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• Read-only S3 Virtual File Driver (VFD) is available with the HDF5 library (build time 
option).

• Its performance is greatly influenced by the creation properties of the HDF5 file and its 
datasets.
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S3 Object with HDF5 ROS3 VFD
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• h5py can use a Python file-like object as an HDF5 virtual file layer
• fsspec is a Python package with support for many local, remote and embedded file 

systems and object stores.
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S3 Object with fsspec as HDF5 VFL
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• Download from object store, then use as a local file.
• Specific to ADF files with reasonable download times.
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Downloaded S3 Object as Local File
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• The original ADF file was ingested into an HDF Highly Scalable Data Service (HSDS) 
system.

• HSDS ingest converts an HDF5 file into the HDF cloud-native format and creates HDF5 
datasets with larger chunks.

• This access method requires the h5pyd package, and a user account on the HSDS 
instance.
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HSDS with HDF cloud-native file format
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• HSDS can also work with the original ADF file.
• HSDS ingest in this case only derives information about file locations of the HDF5 

dataset chunks.
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HSDS with Original ADF File



Storing ADF Data Description Graph for Reuse
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• kglab supports storing and loading graph data in Parquet.
• Parquet file size: 31.4 MB.
• Downside: The Parquet file holds only N-Triple statements.
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Parquet File
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• Text file with the ADF file’s Data Description N-Quads statements.
• File size: 20.1 MB.
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Compressed N-Quads Text File



THANK YOU!

Questions & Comments?
ajelenak@hdfgroup.org

help@hdfgroup.org
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