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e Rubin Science Platform User Experience

OBSERVATORY

The Legacy Survey of Space and Time (LSST) will cover ~¥3 of the sky each night.
Over 10 years: millions of images, billions of objects, and trillions of measurements.

This unprecedented data volume and complexity requires a proportionately
innovative and powerful platform for data processing and scientific analysis.
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The final LSST 10-year sky map will The Rubin Observatory’s total data holdings will start
be like having ~3 million of these, at ~40 PB and grow to ~300 PB over the 10-year LSST.

tiled over the entire southern sky. 300

# Catalog Database
B Parquet Tables

Co-added Images

200 B Processed Images

B Raw images

100

Petabytes

1 year of survey 10

O’Mullane et al. 2021 (RTN-003.lsst.io)

Ivezic et al. 2019
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e Rubin Science Platform User Experience

OBSERVATORY

Goal: Democratize science by removing barriers to participation in the
Legacy Survey of Space and Time (LSST).

e abundant, discoverable documentation of the end-to-end system

e clear entry points and tutorials from beginner through advanced levels
e asynchronous, distributed, friendly support

e a stable software environment with compute resources

@ prioritize research inclusion and seed expertise across the community

e enable anyone to become power user and push the cutting edge with LSST
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OBSERVATORY

Status: In regular use by hundreds of Rubin staff and community
members now, and this will increase by >2x in the next year.

e deployed at 12 sites globally (e.g., data facilities, the summit)

e primary community site is the Interim Data Facility (Google Cloud)
o ~300 users from the science community since June 2021
o ~300 more new users to join in June 2022
o Chile/USA/International ~ 15/45/40

e thousands of users by the start of Rubin Operations

The Rubin Science Platform was deployed at the Interim Data Facility (Google Cloud)
primarily to enable Data Preview 0, which serves simulated LSST-like data. It has been
terrific for development, integration, and community engagement.
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URL in any browser:

: , _ data.lsst.cloud
VERA C._RUBIN Portal Notebooks APl Documentation Support Community melissagraham v

Rubin Science Platform

Portal Notebooks APls

Discover data in the browser Process and analyze LSST data with Learn how 10 programatically access data
Jupyter notebooks in the cloud with Virtual Observatory interfaces
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VERA C._RUBIN Portal

Portal

Discover data in the browser

Notebooks APl Documentation Support Community melissagraham v

Rubin Science Platform

Notebooks APls

Process and analyze LSST data with Learn how 10 programatically access data
Jupyter notebooks in the cloud with Virtual Observatory interfaces

URL in any browser:
data.lsst.cloud
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e Rubin Science Platform User Experience

OBSERVATORY

The butler: a powerful component of the LSST Science Pipelines.

The butler allows users to ignore what is happening
“behind the scenes” in terms of where and how the
millions of images are stored (or compressed).

The butler enables users to flexibly query and
retrieve only the data they want (e.g., full or cropped
images, metadata).

Vera C. Rubin Observatory | NSF Site Visit | 18 May 2022 Acronyms & Glossary 17
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Combined Image (grey), Individual Images (blue)

Sky Coordinate - Declination (degrees)

%2 Sa ue “a %o

Sky Coordinate - Right Ascension (degrees)

-

% 2

With a couple lines of code and a short wait, users can
find all the individual images overlapping any region of
sky (left) and metadata like acquisition date (below).

00
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-
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9 e =0 1000 10 1400 1600

Q o = ”
Survey Day of Image Acquisition
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OBSERVATORY

Combined Image (grey), Individual Images (blue)

Sky Coordinate - Declination (degrees)
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With a couple lines of code and a short wait, users can
find all the individual images overlapping any region of
sky (left) and metadata like acquisition date (below).
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Users can interact with plots of
millions to billions of objects

: - using software that automatically
' rasterizes or aggregates datasets

MR <
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into regular grids, only plotting
R individual points where and when
they can be distinguished.
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[69)1 omap » e .Dyraniciep (update_histogram, streanssibanl).options!
Meight=idd, widthetdo)
Sateshade(paints,
CRADIPrecas s _Coapd " Viridis®, previder="boked™)) » \
bou_plot,.sptions (heighteddd, widthedtd) « \
e

1891

Try changing the Dox selection and watch as the Nslogram s recomauted and displayed

m @ L1557 1de  Recommended (Weokly 2072_17) [16ba2 394 . | {sciplatdebr recommended] data lust cioud

Mode Command @ LnS Col 35 080 _ntersctive
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[69)1 omap = M. Dpranlctep (vptate histogram, streanssibas]).options!
heightaddd, widthesdd)
Satashadel{paints,
Coeprprocess_caapd ™Viridis®, previder="boked™)) « \
bou_plot.sptions (Selghtedd, widthedtd) « \
o

1%

Try changing the box selection and watch a3 the histogram is recomputed and displayed

YO LSSY e Recommended (Weekly 2022 12] [EDAI D0, | (stiplot debr reconmmended) data lsst cloud

Mode Comrand @ LnS Col 35  OBb_ ntersctive
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[25]1 Omap » Mv.Dynanilosepivpdate Mstogram, streanss [Dosl).optlons(
Belghtsddl, widtheide)
datashodeipoints,
CRSRrocatt_coupl™Viridia®™, providers"dckeh™)) » \
bax_plot.opt lons (heighteddd, widthed®) « \
0aap

14%):

Try changing the box sefection and watch as the histogram Is recomputed and displayed

B O LSSY e Recommended (Weelly 2002 12) [E0aZ39d . | (sopiel b recomenended) Sala sl cloud

Mode Command @ Lnb Col 35  O8b_ntersctive
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(49 omap = hv.Dynaniciap(epdate histogram, streamssibos]).cotions|
Meighteddd, wisthadde)
Gatashade(paints,
CRpsprocess_Cnaad " Viridls™, provider"bokenr*]) » \
bax_plot.sptiooa(Belghtnddd, widthedda) + \

Try changing the box selection and watch as the histogram is recomputed and displayed

YO LSS e Recommended (Weekly 2022 52) D02 304 | (sciolet Baburecomemended) duta el cioud

Mot Command @ LnS Col 38

OBb_lefactive
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4911 ama = . Dypnanicaplupdate_histogran, streamss[dox]) . eptionsi
heighieddd, widtheddd)
datashadelpoints,
CRAPSrocens _Coap(™Viridia™, srovider="bokeh™)) » \
S0 _plat,options(neightsddd, widthaddd) « \
13

49

Try changing ™he box selection and winch as T™he Nstogram s recomputed and dsplayed

'@ LS57 ke Recomymended (Weekly 2022_12) [Wba2304 ] (scipiat-laborscommended) dats hiat cloud

Mode:Command @ Ln& Colds OBb_intersctive
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e Rubin Science Platform User Experience

OBSERVATORY

VERA C.RUBIN  Portal Notebooks APis Documentation Support Community melissagraham ~

Rubin Science Platform

Portal Notebooks APls

DisCover datd o the Drowser Process and analyze LSST dasa with Leden how 10 programatically access data

Juoyiee sotebooks in the cloyd with Virtual ODservtory interfaces

| 5}
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=< Rubin Science Platform User Experience

OBSERVATORY

Documentation rchnn o

Notebooks APls Documentation Support Community melissagraham v

Data Release documentation Rubin Science Platform documentation
- dp0-1.[sst.io Find documentation for Rubin Observatory data, science platform services, and software.
- high-level processing summaries
- data products descriptions
- catalog schema

Data documentation

Data Preview 0.1 (DP0.1)

DPO.1 is an carly opportunity to explore the Rubin Science
Platform with simulated LSST data. Learn about the DESC DC2
data and follow data analysis tutorials

User Guides for the Rubin Science Platform

Science platform documentation

1 H H H Portal Notebooks
LSST Science Pipelines documentation
. . . The Portal enables you to explore LSST image and table data in The Notedook aspect s a powerful data analysis envirconment
- D I De ll n es . lsst. | O your browser with Jupyter Notebooks and terminals in the browser.

module descriptions
use-case examples and FAQs
software releases & version history X1 Sclamod Eipines

The Sclence Pipelines include the Butler for accessing LSST data
and a pipeline framework for peocessing data. The LSST Science
Pipelines Python package is preinstalled in the Notebook aspect.

Software documentation
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http://dp0-1.lsst.io
http://pipelines.lsst.io

e Rubin Science Platform User Experience

OBSERVATORY

VERA C.RUBIN  Portal Notebooks APis Documentation Support Community melissagraham ~

Rubin Science Platform

Portal Notebooks APls

DisCover datd o the Drowser Process and analyze LSST dasa with Leden how 10 programatically access data

Juoyiee sotebooks in the cloyd with Virtual ODservtory interfaces

| 5}
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/-
*.//—_.\
VERA C.RUBIN
OBSERVATORY

Rubin Science Platform User Experience

VERA C.RUBIN

=

Getting started

Forum user resources:

o New here? Wel
o Read the forum’s user guide.
¢ Review our Community
¢ Read forum how-to topics.

o Forum Q&A: Meta category.

o Run the interactive forum tutorial,

ome!

delines.

¢ Review the Terms of Serv

%

Join the conversations
Discuss and ask questions about:
« Rubin Science Platform

Rubin data products
o LSST S

.

ce Pipelines
rategy and cadence
optimization

* Survi

astronomy

Alerts and brokers for time-domain

Community forum

A Collapse

Welcome to the Vera C. Rubin Observatory LSST Community forum

This Community Forum Is the main portal for community engagement and crowd-sourced support for science with the Rubin
Observatory data products and services. Everyone is welcome to browse, ask questions, share knowledge, and discuss topics
related to Rubin Observatory and the Legacy Survey of Space and Time (LSST).

7

Links

Additional Rubin Observatory
résources on the web:

Rubin Observatory: For Scientists
LSST Scien
Survey Caden:
LSST Scienx
Rubin Obse

documentation

laborations

> Optimization

Pipelines

vatory technical

With thousands of users, knowledge bottlenecks are a
risk to science. Support must be accessible and timely.
A crowd-source model is the only sustainable option.

all cavegories » alltags » Latest Top Bookmarks

"
a Plard i
Science
Pub discussions about LSST stience

& Science Collaborations

w
=

® 266 & @

Unread (33) My Posts s

Image Difference Task using DECam

images [gen3) ©

Suggest a science breakout session for
the Rubin PCW 2022 ©

Rubin Seeing Band Distribution
W Dot O8A

Survey Simulations v2.1 (April 2022)
W Survey Strategy  epsm, run seiease, mal

Rubin Observatory News Digest May 17
2022 °
B ew

+ New Topic

46
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i wm Rubin Science Platform User Experience

OBSERVATORY

An accessible, powerful platform built for the LSST era
with abundant, sustainable support for big science.
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