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ROSMAN Cloud analysis for Roman's data volume

Roman’s will produce 500 times more data per day than HST, and 23 times more than JWST,
making local downloads impractical for many workflows. Analysis near the data is essential.

SPACE TELESCOPE The Roman Research Nexus (RRN) is STScl's cloud science platform on AWS,

combining JupyterLab, Roman software, shared workspaces and scalable compute.

The tools described here will be included automatically in the RRN, accessible via both Ul and API.
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o Create and Display Aladin

Create a MastAladin instance and use AppSidecar to display it off to the right.

Layout menu arranges

Interactive visualization and analysis

Note that this uses these options to enable skewer selection mode and the button that allows you to switch between that

sidecar widgets beside * of images, spectra, and catalogs.
notebook code. Allows for any mix of interactive
Layout aladi:v:;jastAladin( —

point-and-click operations and
advanced scripting via a Python API

survey="'https://stpubdata.s3.us-east-1.amazonaws.com/mast/skybackgrounds/DSSColor',
show_selection_mode_control=True,
All tabs = one tab area selection_mode='skewer',
full_screen=True
)

All tabs = left to rlght f,i = ii(:!ecar(title:“mast—aladin", anchor="split-right") . .
for bulk and reproducible analysis.
All tabs = top to bottom BALE SN

~ Create the MastTable and Add it to Aladin

Aladin's add_table() method now accepts MastTable . Supplying a MastTable instead of an Astropy Table or
QTable causes MastAladin to automatically set up the selection and filter synchronization between the MastTable

Sidecars to right, others to left

instance and the MastAladin instance.
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Explore selecting and filtering items in the table and notice that those actions are reflected in Aladin. Items that are filtered

away become unselected.
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Viz apps to the bottom, others to top
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Automatically registers instances of mast-aladin and Jdaviz to

MastManager o= .
enable synchronization of selected displays.

From Roman skycells to a zoomable sky

Hierarchical Progressive Surveys (HiPS) organize sky images into a multi-resolution HEALPix tile pyramid.
Aladin and other compatible viewers retrieve only the tiles needed for the current view.
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MAN’S EXTENSIVE SURVEYS DDE@
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dataproduct_type image ‘hzeo;c::irfe‘; ) | e Medium I_ ), + & Bl Ultra Deep I_ ) |
hips_frame equatorial Hubble UDF
520 days throughout the primary 5-year mission
hips_tile_format @FITS
W I T . . T T,
hips_order 13 1 2 3 4 5
Time [year]
hips_initial._ra 8.794444100356001
hips_initial_dec -42.45929417612907 Galaxy Dark Matter Local
Evolution and Energy Universe
hips._initial_fov 0.08099913144373709
Pips:version i 600 million galaxies with shape
hips_release_date 2026-09-17T12:52:15.741798 measurements over 12% of the sky
hips_status public master clonableOnce ;
hips_tile_width 512 R O M A N
hips_builder astropy/reproject S PA: CENIEIESCGOPE
N (-[+)1.717°x1.335°
HiPS generated from simulated Roman imaging. HLWAS Wide, Medium and Deep: Roughly a tenth of the sky.
HiPS data and screenshot generation: P. Custer (STScl). Image Composition: J. Olmsted, J. Kang, and C. Nieves (STScl).
Display tool: Aladin Lite Background sky image: ESA/Gaia/DPAC. Acknowledgement: Javier Sanchez (STScl).

Submit =y Amazon SQS =y AWS Lambda =) Amazons3

L3 skycell references Queue / retries / DLQ Read skycell; run reproject Input + HiPS + overlaps

HEALPix-derived sky tiles; L3 ASDF skycells: 5,000 x 5,000 pixels (4,800-pixel core + 100-pixel border).

Astropy's reproject package is the core of our HiPS processing.

Memory-aware processing writes tiles to S3 and incrementally merges overlap tiles. @
Same-region S3 / Lambda: no transfer charge. Default concurrency: Up to 1,000.

Preliminary in-house benchmarks on simulated data

~1 square degree / order 13 / 335 skycells Five-year sky coverage alone does not set production cost.

Overlapping surveys by waveband and epoch remain under study;

~3 min wall time | ~Slruncost | ~21 GB output , o _
compute, storage and serving costs will inform those choices.

STScl code: github.com/spacetelescope/ { mast-aladin | mast-table | motorcycle | jdaviz } Roman Research Nexus Roman mission / NASA

ipyaladin / Aladin Lite: CDS, Strasbourg | doi:10.26093/kpaw-kb74 Jdaviz | doi:10.5281/zeno0do0.5513927 reproject docs
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