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MAX IV is an accelerator-based light source located in southern Sweden. It continuously operates 16 exper-
imental stations using X-rays for material and life sciences. User data analysis primarily occurs on a small
edge HPC, while automatic scientific data processing, from around 100 data sources, runs in an edge-cloud
environment. These pipelines provide rapid feedback on data acquisition and analysis to control workstations
and users’ laptops at the facility or accessed remotely. The vast majority of raw experimental data is stored
in the HDF5 format.

Data analysis and visualization at synchrotron light sources is inherently a distributed computing problem
(HPC, edge, users’terminals). Traditionally, we have used distributed file systems together with HDF5, which
motivated the development of VDS and SWMR. The HDF group introduced HSDS over half a decade ago, and
POSIX HSDS storage was implemented shortly after.

This allowed us at MAX IV to start HSDS microservices for our experimental stations, even without object
storage. We routinely use HSDS to store intermediate data for our distributed data reduction pipelines, par-
ticularly for streaming tomography. This offers several advantages, including no dependencies on distributed
file systems and straightforward data access from users’terminals. We can also utilize the existing HDF5 tools,
such as the silx viewer and other standard software like h5pyd.

In many cases, the intermediate HDF5 data do not require persistent storage. Therefore, we developed an
extension for dranspose –the distributed data analysis pipelines framework, which allows in-memory Python
dictionary data to be exposed with the HSDS/h5pyd interface.
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https://github.com/maxiv-science/dranspose/blob/main/tests/test_h5dict.py

