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onto the Celestial Sphere
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Observational data obtained with space and ground telescopes are publicly

available as astronomical data archives. The Virtual Observatory (VO) is a collection of those
interoperating data archives over the VO protocols.

In our work, to enhance its convenience, we developed software to reconstruct metadata of image FITS
files in VO correctly with Dask, a graph computation framework implemented in Python. A major part
of our work is fractionalization of an image FITS file into multiple Dask chunks and reprojection of
each chunk into the sky coordinate by utilizing SciPy.ndimage.map_coordinate().
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Astronomical and Mathematical Engine for Dask

main projection.py
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dask. compute(range_compute_task_list)

hpix data_task list = []
hpix weight task list = []

= zarr.open_group(healpix_image path, mode = 'r+')
hpix_detx_zarr = root[ *tmp/det

hpix_dety zarr = root['tmp/dety’]

» y_start, y_end in block y:
x_start, x_end in block x:
nd}_{y_start} {y_end}'

block_name = f*{x_start} {x_

hpix_range tf = root[f"tmp/map/range_tf_{block_name}"

masked_hpix_detx_zarr = hpix_detx_zarr.get_mask
hpix_x_zarr = root.create_dataset(f'tmp/map/rel_de
masked_hpix_dety zarr = hpix_dety zarr.get mask :

hpix_y_zarr = root.create_dataset(f'tmp/map/

subimage - image[y start:y end, x_start:x_end]

hpix_data
hpix_data_mapped - dask.del
hpix_data_task

hpix_data_task_list.append(hpix_data_task)
subfootprint = image_footprint[y_star
hpix_weight
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lection(hpix_range_tf)
{block_name}', data = (masked_hpix_detx_zarr

lection(hpix_range tf)
ty_{block name}', data = (masked_hpix dety zarr

arr = root.zeros(f'tmp/map/data_{block name}', shape = (nrow, ), chunks = True, dtype
d(scipy.ndimage.map_coordinates) (subimage, [hpix y_zarr, hpix x zar

ed(hpix_data_zarr.set_mask_selection) (hpix_range tf, hpix_data mapped)

rr = root.zeros(f'tmp/map/weight_{block_name}', shape = (nrow, ), chunks = True, dt

hpix_weight mapped = dask.delayed(scipy.ndimage.map_coordinates) (subfootprint, [hpix_y_zarr, hpix

hpix_weight task
hpix weight task list.append(hpix weight task)

(hpix_data_task list, hpix weight task list)

1: Dask

dask.delayed(hpix weight zarr.set mask_selection)(hpix_range tf, hpix weight m
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