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LSST Science Pipelines overview MRS

Raw Data: 20TB/night Prompt Data Products _ _
| . - : via nightly alert streams :
Sequential 30s images Alerts: up to 10 million per night 60\: e - ConéToukrg'g
covering the entire t -~ = =
visible sky every few days % Raw & Processed Visit Images, ) R
O Difference Images, Templates e as Carae
" Transient and variable sources 24, ViaPromptProducts DB (DACs)
m from Difference Image Analysis
m Solar System Objects: ~ 6 million _ ggg ((L(J:fg'l::))
France (FRDF)
Data Release Data Products - United Kingdom (UKDF)
Final 10yr Data Release: | Independent Data Access
e Images: 5.5 million x 3.2 Gpixels via Data Releases Centers (IDACs)
* Catalog: 15PB, 37 billion objects
_ J
RUBIN SCIENCE PLATFORM
Rubin Science Platform PORTAL NOTEBOOKS E= WEB APIS @
Provides access to LSST Data —
Products and services for all o
science users and project staff. !] v D Q‘gfg ‘
Eg . o ® !

ALERT FILTERING
DATA RELEASES SERVICE USER DATABASES USER FILES UsSER COMPUTING SOFTWARE TOOLS

Credit: Leanne Guy Credit: Leanne Guy
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Rubin Data Product Categories BTN

VERA C.RUBIN

Prompt Data Products Data Release Data Products

6 DS Real Time Difference Image Analysis (DIA)

Reduced single-epoch & deep co-added images,
catalogs, reprocessed DIA products

» Stream of ~10 million time-domain events per night (Alerts), transmitted
to event distribution networks within 60s of camera readout.

* Catalogs of ~37 billion objects (20 billion galaxies, 17 billion stars),
~7 trillion sources and ~30 trillion forced source measurements.
* Images, Object and Source catalogs derived from DIA, and

* 11 Data Releases, produced ~annually over 10 years of operation.
an orbit catalog for ~6 million Solar System bodies within 24h.

* Accessible via the Rubin Science Platform (RSP) & Rubin Data Access
* Enables discovery and rapid follow-up of time domain events. Centers (DACs).

/ gg User Generated Data Products

/ User-produced derived, added-value data products

* Deep KBO/NEO, variable star classifications, shear maps, etc ...
* Enabled by services & computing resources at Rubin DACs and via the Rubin Science Platform (RSP).

* 10% of computing resources at the US Data Facility (USDF) will be allocated for User Generated data product storage & processing.
Credit: Leanne Guy
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LSST Science Pipeline M
Data Products '

OBSERVATORY
. SafeCIippe;i Coacid 32 t ‘ Mean'CQadél | ' e .Prototype'prbuét.
5 | . . ¥ " ’ : | . - ¥ = y . ‘ y -

.

YOU Wl” get data prOdUCtS fast and SIOW LSSTScience P!atfor.m;
_—
Annual Data Release Products (DRP) Notebooks! jUpyter P

4

Data Releases! Alert Streams! User Databases! User Computing! Software Too!ls!

11 Data releases in 10 years.
Final catalog: 15PB
Final pixels: 100PB

Prompt Data Products via nightly alert streams
(Alert Production = AP)

~10 million alerts per night

issued within 60 s of shutter close Credit: Yusra AlSayyad
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LSST Science Pipeline
Data Products

You will get data products fast and slow

Annual Data Release Products (DRP)
11 Data releases in 10 years.

Final catalog: 15PB

Final pixels: 100PB

Prompt Data Products via nightly alert streams
(Alert Production = AP)

~10 million alerts per night

issued within 60 s of shutter close

Credit: Yusra AlSayyad
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‘ | Input data “’..+ \

Raw LSST Image Processing D — VERA C. RUBIN
—r Science Pipelines
Output Image
Observatory collection
Metadata
S Output Catalog
— > collection
Calibration |\
Alerts (catalog
o -} ‘“L.mn. = and postage
. — ;ﬁ_ — Y R stamp images)
C Ihﬁ! = _
é: jIﬂ nn- Only produced in
——' = DR Data Release
[ T — lw (DR) Processing
e N Not produced in
External DR Processing
Catalogs

Single Coadded Difference . Forced
Visits images images Objects Sources Sources Objects Sources Objects
' DR ' DR DR N

Figure from |s.st/dpdd
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LSST Science Pipelines overview N

OBSERVATORY
- What is a “pipeline”, anyway?

“a set of data processing elements connected in series, where the output of one
element is the input of the next one.” (Wikipedia)

+ For us, those data processing elements are the scientific algorithms, and the
connections are data products.

 For a complex pipeline, we build a Directed Acyclic Graph of the connections

 Predetermine every data product that will be produced, and the inputs and outputs of
every algorithm

+ Each algorithm is executed as soon as all of the expected data products are available

SS5]
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Irecte cyc IC rap -
raw bias camera defects flat fringe
Dimensions: band, detector, exposure, instrument, physical_filter Dimensions: detector, 1nstrument ‘ Dlmensmns mstrument Dimensions: detector instrument Dlmenswns detector, instrument Dimensions: band, detector, instrument, physical_filter Dimensions: band, detector, instrument, physical_ ﬁlter Dunenswns detector instrument

-— -
- - -

A s - T

. —— —_—— - =
— - — _————
—_— - — - — —

isr
Isst.ip.isr.isrTask IsrTask
dimensions: detector, exposure, instrument

l

postISRCCD
Dimensions: band, detector, exposure, instrument, physical_filter

characterizelmage
Isst.pipe.tasks.characterizeImage.CharacterizeImageTask
dimensions: detector, instrument, visit

icExp icExpBackground icSrc gaia_dr2_20200414 psl_pv3_3pi_20170110
Dimensions: band, detector, instrument, physical_filter, visit Dimensions: band, detector, instrument, physical_filter, visit Dimensions: band, detector, instrument, physical_filter, visit D1mens1ons skyplx Dimensions: skypix

calibrate
Isst.pipe.tasks.calibrate.CalibrateTask

/ dimensions: detector, instrument, visit \

calexp calexpBackground srcMatch
Dlmensmns band, detector, instrument, physical_filter, visit Dimensions: band, detector, instrument, physical_filter, visit Dimensions: band, detector, mstrument physical_filter, visit Dimensions: band, detector, instrument, physical_filter, visit

/

calexp.wcs
Dimensions: band, detector, instrument, physical_filter, v1s1t

consolidateVisitS
Isst.pipe.tasks.postprocess.ConsolidateVisitSummaryTask
dimensions: instrument, visit

calexp.bbox visitSummary skyMap
Dimensions: band, detector, instrument, physical_filter, visit Dimensions: band, instrument, physical_filter, visit Dimensions: skymap

l /

makeWarp selectGoodSeeing Visits
Isst.pipe.tasks. makeCoaddTempExp .MakeWarpTask Isst.pipe.tasks.selectimages.BestSeeingQuantileSelectVisitsTask
dimensions: instrument, patch, skymap, tract, visit dimensions: band, instrument, patch, skymap, tract
deepCoadd_directWarp deepCoadd_psfMatchedWarp goodSeeingVisits
Dimensions: band, instrument, patch, physical_filter, skymap, tract, visit Dimensions: band, instrument, patch, physical_filter, skymap, tract, visit Dimensions: band, instrument, patch, skymap, tract

\ /

assembleCoadd
Isst.pipe.tasks.assembleCoadd.Compare WarpAssembleCoaddTask
dimensions: band, patch, skymap, tract

dSeei CAdd/ > Coadd_nl
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How do we write code in a collaboration? ;E;f:;um

Documentation

+ Coding standards
Unit tests

- Code review

» Version control

+ Continuous integration

lan Sullivan | ASTR 597 | January 17, 2023
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Lines of LSST Science Pipelines code and comments

— pYy code
—— py comment
— C++ code

— C++ comment

LSST Science Pipelines codebase

2014

2015

2016

2017

2018

2019 2020

SS5]

Legacy Survey of Space and Time




A
+7 T

Science Pipelines documentation

/)7 LSST Science Pipelines OBSERVATORY

LSST Science Pipelines »

(Searr::h

The LSST Science Pipelines

On this page
The LSST Science Pipelines are designed to enable optical and near-infrared astronomy in the

The LSST Science Pipelines “big data” era. While they are being developed to process the data for the Rubin Observatory

Getting started Legacy Survey of Space and Time (Rubin’s LSST), our command line and programming inter-
Installation faces can be extended to address any optical or near-infrared dataset.

ARGIEEE This documentation covers version v24_0_0. Learn what’s new. You can also find documen-
Python modules tation for other versions.

Packages

Release details

Indices Getting Sta I‘ted

More info

If you’re new to the LSST Science Pipelines, these step-by-step data processing tutorials will
get you up and running.

Data processing tutorial series (these were developed using the w_2021_33 version of the
science pipelines):

M e Part1Data repositories
e Part 2 Single frame processing
e Part 3Image and catalog display
e Part 4 Global calibration
e Part5Image coaddition

« Part6 Source measurement https://pipelines.Isst.io/

e Part 7 Multi-band catalog analysis.

lan Sullivan | ASTR 597 | January 17, 2023
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LSST developer guide

@ / LSST DM Developer Guide O Edit on GitHub

LSST DM Developer Guide
VERA C. RUBIN

This is an internal guide for LSST DM staff during project construction, and for Rubin Observatory
Data Production staff in operations. It’s also openly available so that others can understand how

main we're building the LSST’s data management subsystem. In some cases, other Rubin groups (for
» example Telescope & Site Software) have chosen to follow various sections as it applies to them.
Change edition
— This guide includes a mix of normative requirements and helpful, descriptive, pages. When it’s
particularly important that you closely follow a standard, we include an annotation box at the top of
the page.
Onboarding Checklist Any member of DM can contribute to this guide. It’s published from the https:/github.com/Isst-

Pt T Er R (T SR T dm/dm_dev_guide GitHub repo. Check out the README to get started.

Focus Friday

Meeting Free Weeks Jump to: Team - Communications - Project documentation - Work management

Empowerment of DM team members
Dire [f 2eme e e o Development guides: Overview - C++ - Python - Pybind11 - JavaScript - ReStructuredText - DM
Stack - Git - Editors - Legal - User documentation style

Slack Culture Services: Overview - Jenkins

https://developer.lsst.io/

Configuring your GitHub username in
your Slack profile

lan Sullivan | ASTR 597 | January 17, 2023
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Unit tests o

- Tests of a single feature, or of required

class AlardLuptonSubtractTest(lsst.utils.tests.TestCase):

|
be h aVI O r def test_allowed_config_modes(self):

"""Verify the allowable modes for convolution.

config subtractImages.AlardLuptonSubtractTask.ConfigClass()

+ Every line of code should be covered by a configmode avto’
test

config.mode ‘convolveTemplate'

self.assertRaises(FieldValidationError):
config.mode ‘aotu'

- Tests ensure that future code changes or B s LI

does not fully contain the science image.

new features maintain existing functionality s

ySize 200
science, sources - makeTestImage(psfSize-2.4, xSize-xSize + 20, ySize-ySize + 20)
template, _ - makeTestImage(psfSize-2.4, xSize-xSize, ySize-ySize, doApplyCalibration-True)

+ Tests of python code can be run by pytest, IRt
self.assertRaises(AssertionError):

which will provide a test coverage report I
and show missed statements or code
branches

SS5]
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Code review o

OBSERVATORY

DM-36265: Fix subtractimages failures when compatibility mode is off #236

FRNIErgeal isullivan merged 1 commit into main from tickets/DM-36265 (LJon Nov 9, 2022

L) Conversation 1 -0- Commits (1 ) Checks (1 Files changed (1

@ isullivan commented on Nov 1, 2022 toe Reviewers

_ _ _ (Q % yalsayyad
Use only the smaller of the template and science bbox for calculating the matching kernel.

Assignees

& yalsayyad reviewed on Nov 8, 2022 View changes N G el

python/lsst/ip/diffim/makeKernel.py ( Outdated Label
abels

@@ -330,7 +332,7 @@ def makeKernelBasislList(self, targetFwhmPix=None, None yet

referenceFwhmPix=None,

. . Projects
return basislList J

None yet
def _buildCellSet(self, templateMaskedImage, scienceMaskedImage, candidatelist):
def _buildCellSet(self, templateMaskedImage, scienceMaskedImage, candidatelist, o A —

imageBBox) :
No milestone

(Q % yalsayyad on Nov 8, 2022 - edited ~ Member (<) *°-

. . . Development
This seems like an unnecessary interface change to me: -

Successfully merging this pull
1. You don't use your bbox variable again in code that calls it after line 123. these issues.

2. 1imageBBox can be exactly determined from the other two inputs already there: templateMaskedImage and None yet

scienceMaskedImage .

Recommendation would be, right before constructing the SpatialCellSet in Notifications
kernelCellSet = 1lsst.afw.math.SpatialCellSet(imageBBox, sizeCellX, sizeCellY) below R Unsubs

you could: You're receiving notifications |
watching this repository.

imageBBox = templateMaskedImage.getBBox()

lan Sullivan | ASTR 597 | January 17, 2023

Legacy Survey of Space and Time




_

Version control MESN

OBSERVATORY

000 = ip_diffim (Git)

® © & @ b g ] &

Commit Pull Push Fetch Branch Merge Show in Finder Terminal Settings
g WORKSPACE All Branches ¢ Show Remote Branches ¢ Ancestor Order ¢ Jump to: v
File status o Graph Description Commit Author Date
History Uncommitted changes Today at 4:43 PM
T I» ukannawad/DM-32756 [» origin/u/kannawad/DM-32756 Add unit test that raises InvalidParameterError 63flcas lan Sullivan <sullii... Today at 2:38 PM
Play around with tests da1381e Arun Kannawadi <... Today at 1:30 PM
Changes to the actual code f55bb8d Arun Kannawadi <... Today at 1:30 PM
If e I» origin/main  I» main Merge pull request #243 from Isst/tickets/DM-35207 ef7b216  Jim Bosch <jbosc... Today at 10:36 AM
main I» originftickets/DM-35207 Use finalVisitSummary to provide PSFs and aperture corrections. 2051303 Jim Bosch <jbosc... Today at 4:06 AM
v [ tickets I» originftickets/DM-34909  » tickets/DM-34909 Add score image detection and measurement tests 60cedel lan Sullivan <sullii... Jan 9, 2023 at 6:...
DM-29310 Clean u.p imports after moving code to utils 4606bd0 lan Sullivan <sullii... Jan 9, 2023 at 6:...
Add unit test for finite values in diaSource measurements de097bb lan Sullivan <sullii... Jan 9, 2023 at 6:...
DA Add option to specify coordinates of test sources d2ede’d lan Sullivan <sullii... Jan 9, 2023 at 6:...
DM-32535 Remove debugging code f8elefc lan Sullivan <sullii... Jan 9, 2023 at 6:..
DM-32549 Add unit tests for AL diffim with preconvolution 84ffd45 Bruno Sanchez <b... Jan 9, 2023 at 6:...
DM-33001 Add preconvolution option for DIA detection and measurement 5aelc9e lan Sullivan <sullii... Jan 9, 2023 at 6:...
DM-S874E Add preconvolution option for image differencing 833bfad lan Sullivan <sullii... Jan 9, 2023 at 6:...
Merge pull request #241 from Isstftickets/DM-35155 30f43c4 lan Sullivan <sullii... Jan 9, 2023 at 6:...
B s originftickets/DM-35155 1 tickets/DM-35155 Add detect and measure unit tests cc9ece0  lan Sullivan <sullii.. Jan 9, 2023 at 4:...
DM-34003 Move test image code to utils f3dffef lan Sullivan <sullii... Jan 9, 2023 at 4:...
DM-34628 Merge pull request #242 from Isst/tickets/DM-35962 4decc16 John Parejko <par... Jan 9, 2023 at 1:...
DM-34644 I» originftickets/DM-35962 Remove references to removed examples 463a89c  John Parejko <par... Dec 28, 2022 at...
Remove examples directory bc9ded5s John Parejko <par... Dec 25, 2022 at...
OM-34830 I» origin/u/jbosch/DM-35207/defer Use finalVisitSummary to provide PSFs and aperture corrections. 181862c Jim Bosch <jbosc... Jan 5, 2023 at 12...
DM-34909 © w.2023.01 ©w.202253 ©w202252 © w.202251 Merge pull request #240 from Isst/tickets/DM-25132 a7308b0 cmsaunders <cms... Dec 14, 2022 at 7...
DM-35006 Update ref schema making function 8b84cof Clare Saunders <c... Dec 14, 2022 at 7...
DM-35068 Merge pull request #239 from Isst/tickets/DM-37283 520cfd9 lan Sullivan <sullii... Dec 13, 2022 at 7...
DM-35155 {» originftickets/DM-37283 [» tickets/DM-37283 Remove compatibility mode from subtractimages 3d04794 lan Sullivan <sullii... Dec 8, 2022 at 11...
. I» originftickets/DM-25132 Update ref schema making function 626469f Clare Saunders <c... Dec 9, 2022 at 10...
Bl © w.2022.50 © w.2022.49 © w.2022.48 © v25.0.0.rc1 Merge pull request #237 from Isstftickets/DM-36928 0d53e28  Josh Meyers <jme... Nov 22, 2022 at 1...
DM-35639 .1 I» originftickets/DM-36928 Avoid deprecated Psf methods 213057f  Josh Meyers <jme... Nov 18, 2022 at 3...

lan Sullivan | ASTR 597 | January 17, 2023
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Continuous integration

= AP catalog metrics from CI

:Dataset: o tvisit:
ap_verify_ci_hits2015+~ 411371

Filter Annotations By Tags < Filter

DM-34628: fix template variance bug «*
2022/11/09 11:27:50.16 @S

Total

Number of unassociated DiaObjects

New DiaObjects per CCD for 'ap_verify_ci_hits2015'

600 ] 4

Number of new DiaObjects

Fraction of DiaObjects Updated per CCD for 'ap_verify_ci_hits2015'

® p ]

Fraction of Updated DiaObjects

06 Nov 13 Nov 20 Nov 27 Nov 04 Dec 11 Dec 18 Dec

lan Sullivan | ASTR 597 | January 17, 2023

01 Jan

08 Jan

01 Jan

oW

+.5 N

o 4+

VERA C.RUBIN
EERVATORY

©@ UTC Local |gm (@ Variables ¢ Annotations Il v 3 © 2022-11-0116:49 - 2023-01-11 16:49

<+ Add Template Variab

7+ Annota

Total Unassociated DiaObjects for 'ap_verify_ci_hits2015'

Total Unassociated DiaObjects
11/068/2022
11/21/2022
11/22/20622
11/23/2022
11/24/2022
11/25/2022
11/26/2022
11/27/2022

08 Jan 11/28/20622

01 Jan 08 Jan

Ratio of DIASources to Direct Sources per CCD for 'ap_verify_ci_hits2015'

p )
259

DiaSources/SciSources

01 Jan 08 Jan

S
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— LSST Image Processing input data . /-'—\.\b.
Images \ + e e
| | _ Pipeline (algorithms) °+ \
Observatory | VERA C RUBIN
Metadata - Output images OBSERVATORY
Single Visit Processing
—— ‘ - Image collection
alibration
Data |
: - Output catalogs
| Single Visit Images
External .
Cat:lr:gas ‘ - Catalog collection

(5)

Image Coaddition Image Differencing

Coadded Images

Coadded Image e

Analysis

Difference Images

(6)

~ Single - Difference Image
Visits Analysis

DIA Forced
Sources

Objects DIA Sources

Coadded

Images

Multi-epoch Object (templates)

= — Characterization

Diff. - i
Images ~ Diff.
Images

Objects Forced Sources

lan Sullivan | ASTR 597 | January 17, 2023

Only in nightly
processing

Visits

Generate and
Distribute Alerts

Only in nightly
processing

Figure from |s.st/dpdd
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Data Release Processing Overview

Sources

DIAForced
Sources

—Z DIAObjects %‘

Produced once a year after the first Data Release

lan Sullivan | ASTR 597 | January 17, 2023

VERA C.RUBIN
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ence Image | p/ piaSources SSObjects

Credit: Leanne Guy
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Prompt Processing Overview

External — — — —
Catalogs Coadded Known
— Templates Objects
—>: DIAObjects A

DIASources

1

DIAForced
- — Sources
Raw Images
—

Produced nightly, in close to real time

Credit: Leanne Guy

SS5]
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1: Single Visit Processing N Bl A

Output images

A
A P a n d D R P ﬁ Image collection
Ay
-

Output catalogs

Catalog collection

Principal algorithmic components:
Image characterization
Background fitting Raw
PSF modeling -
Cosmic ray removal s\ B
Calibration -
Astrometric —
Photometric =
Data products:
- Source catalogs (src)

- Calibrated images (calexp)

Single Visit Images

SS5]

Legacy Survey of Space and Time
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2: Image Coaddition R oo |  VERACRUBIN

Output images

D R P ﬁ Image collection

- Principal algorithmic components
- Warping calibrated images to a skymap
- PSF-matching
- Identifying and masking artifacts single Visit images
+ Modeling Differential Chromatic Refraction (DCR)
+ Stacking warped images . R—c— (2,

Catalog collection

-+ Data products
- Coadded images (e.g. deepCoadd,

goodSeeingCoadd, dcrCoadd, ...)

lan Sullivan | ASTR 597 | January 17, 2023




3: Coadded Image Analysis MESUN

_ Pipeline (algorithms) OBSERVATORY

Output images

A
D R P = Image collection
Ay
-

Output catalogs

» Principal algorithmic components
» Detection of static sources
» Deblending sources
» Merging sources into objects S—
- Measurements on objects =
- Data products
- Object catalogs (*Coadd)

Catalog collection

SS5]

Legacy Survey of Space and Time
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4: Object Characterization
DRP

» Principal algorithmic components
*+ Source measurements
+ Stellar motion fitting
- Variability measurements
 Photometric redshifts

- Data products
- Object catalogs (*Coadd_)

- Forced source catalogs
(*Coadd_forcedSrc)

lan Sullivan | ASTR 597 | January 17, 2023

Input data

S
+0 T

_ Pipeline (algorithms) VERA C.RUBIN

Output images

Image collection

Output catalogs

Catalog collection

OBSERVATORY

Multi-epoch Object
Characterization

Forced Sources

SS5]
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9: Image Differencing

AP and DRP

» Principal algorithmic components
+ Warping (template)
+ PSF matching
- Data products
- Difference images (*Diff_differenceExp)

lan Sullivan | ASTR 597 | January 17, 2023

T
Input data +:. + - \§

_ Pipeline (algorithms) VERA C.RUBIN

OBSERVATORY

Output images

Image collection

Output catalogs

Catalog collection

Single Visit Images

Image Differencing

Difference Images

SS5]
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6: Difference Image Analysis MESN

_ Pipeline (algorithms) OBSERVATORY

Output images

A
A P a n d D R P ﬁ Image collection
Ay
-

Output catalogs

» Principal algorithmic components
+ Detection of DIA sources
- Measurement
+ Forced measurement on objects from last B —
30 days )
+ Object association *sigle ge
- Data products
+ Difference Image Analysis (DIA) sources
(*Diff_diaSrc)
- DIA objects (apdb database)

Catalog collection

DIA Forced

Sources Only in nightly
processing

DIA Sources

SS5]

Legacy Survey of Space and Time
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7: Alert Distribution

AP

» Principal algorithmic components

- Alert packaging
» Cutout extraction
- Alert filtering
- Data products
- Packaged alerts

lan Sullivan | ASTR 597 | January 17, 2023

Input data

_ Pipeline (algorithms)

Output images

Image collection

- Output catalogs

Catalog collection

Generate and
Distribute Alerts

DIA Sources

7
(templates)

+o.+ /—ﬂ\
VERA C.RUBIN
OBSERVATORY

Only in nightly
processing

SS5]
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8: Solar System Processing TN

_ Pipeline (algorithms) OBSERVATORY

Output images

Output catalogs

A
A P a n d D R P ﬁ Image collection
Ay
-

» Principal algorithmic components
- Known SSO association
» Moving object association (linking)
- Orbit fitting
- Data products
+ Solar System object catalog
- Updated MPCORB database

Catalog collection

DIA Sources

SS Objects

lan Sullivan | ASTR 597 | January 17, 2023
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Data flow: Data Release Production N

VERA C. RUBIN

OBSERVATORY
US Data Facility French Data Facility
Archive Site 50% of annual data

-------------------------------------------- release processing

/ I Calibration products :

US DAC : L2 Data Products

25% of
UK Data Facility annual DRP

\
| \ == = = =
|| Eastbound Westbound | | e (e | em [P
11 Rawimages 1/2 of L2 Data Products I ‘| — |i—= {1= j 1= —
Il Calibration products l \ = ls |is =
,' : Engineering Facility Database : “
R 1/2 of L2 Data Products I \ ~
: (coadds, catalogs, SDQA) : \
\
B el QU .

| Eastbound Westbound
I Rawimages 1/4 of L2 Data
: Products

| Calibration products
|

|

|

|

Chilean DACF-----=-=------- :

I Calibration products :
L2 Data Products I

Engineering Facility Database
1/4 of L2 Data Products
(coadds, catalogs, SDQA)

——————— r——————J T T T ————
// \\\ S —
IS ’
o Data Release: Phvsical Shi t
. ~ ysical Shipments
L 4 = ‘ . . :
. ]] — = Object catalog Archive Site to Base Site

Source catalog Annually

Forced Source catalog

100s k concurrent processing jobs: 3 sites
—  Hard .
S/, ' | 7 Data Release Transferring 100s PB of results
\ , Products (secondary

/ method)
e

N
I
I  Coadds
I
I
I
|
I
I

g N - . o . o .
- e e e e e . .

[

———————————————————————————————————

Credit: Leanne Guy

lan Sullivan | ASTR 597 | January 17, 2023 m

Legacy Survey of Space and Time




_

Data flow: Prompt Processing ST

\ /7 10M Alerts per night (average), OBSERVATORY

= available to brokers within 60s

Multiple non-Rubin
Community Alert
Brokers

Data flow (up to 39 Gbps)

Northbound Southbound
Raw Images Prompt Data Products
Wavefront Images Telemetry

Raw Calibration Images

: OCS/TCS Data (up to 1 Gbps) |
: Engineering & Facility DB
! Data Quality Metrics
|
|

Atmospheric Telescope Images

B o o o e e e e e e e e e e e e e e e e e e

Raw Images :
_____________________ | 24 - 30 TB / night :
| 6.4 GB per image |
| 18-bit uncompressed |
| |
| |

compressed at Base Site

—————————————————————

Credit: Leanne Guy
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How to get involved

- This class is a great start!
+ Many people in the department working on LSST:

+ Science pipelines developers - Commissioning Scientists

- Ari Heinze - Bryce Kalmbach

- Brianna Smart - Chris Suberlak

- Erin Howard * Neven Caplar

+lan Sullivan

- John Parejko - Data Management Scientists
+ Krzystof Findeisen - Colin Slater

- Meredith Rawls + Melissa Graham

- Nima Sedaghat + Peter Yoachim
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 Professors

»  Andrew Connolly
+ Eric Bellm

- Mario Juric

- Zeljko lvezic




