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Notid q'g';’b"‘ The Data Avalanche

Exposure time at 2-4m telescopes in NSF's OIR Lab Science Data Archive
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http://www.youtube.com/watch?v=IbRWdOqWrEk

ot 1';';’,;“ Data growth at CSDC o

DATALAB

NSF's NOIRLab Astro Data Archive Holdings Large Catalogs in Astro Data Lab
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Currently at Astro Data Lab ... 1D spectra " | s | ‘./4"_""';‘:',,;’",0,,""“@

Catalogs
(2D tables)

Images
(2D arrays)

Heterogeneous
data collections
(file service)

AURA Q

Data complexity, connectivity k..

o
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1 print(sc.ls('gogreen_drl://',format='long"')) IFU Cubes &

drw-rw---- gogreen_drl 0 13 Aug 2020 17:54 CATS GMOS_lFU1
drw-rw---- gogreen_drl 0 13 Aug 2020 17:54 PHOTOMETRY

-rW-rw---- gogreen_drl 5429 13 Aug 2020 17:54 README com p|eX data MaNGA,
drw-rw---- gogreen_drl ® 13 Aug 2020 17:54 SPECTROSCOPY US-ELTs,
drw-rw gogreen_drl 0 13 Aug 2020 17:54 Scripts
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“qI'2® Astro Data Lab mission ASTEQ

To empower astronomers with an open-access
platform for data-intensive science with the
large astronomical survey data sets of

today and tomorrow

(one version)
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ASTRO
DATALAB

9" High-level goals

e Enable easy exploration of very large data holdings
— Catalogs, pixels, spectra, survey file collections...

e (Connect the various data products, joint analysis
— E.g. find interesting objects in catalogs, then find good images of them

e Enable remote analysis
— Bring your code & algorithms & your data to the Big Data;
execute code on our servers; analyze; visualize; publish

e Enable easy user collaboration
— Sharing of query results, data sets, notebooks, group databases & storage

e Help to train the community on big data analysis
— Prepare for the era of Rubin/LSST & Co.
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Notid I[‘S.,'“ (Visual) data exploration

ASTRO
DATALAB

Web survey viewer
(based on Aladin Lite)

Survey footprint navigation Pan & Zoom Catalog overlays

(here on the LMC) (here SMASH fields)
Also looking into  Fs RN ek, P

other viewers, e.g. | __
- Legacy Sky Viewer

- hscMap
- ESA Sky
- Firefly

- WWT
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o
NAR Getting to catalog data
o DATALAB
e SQL-like queries via TAP— PostgreSQL and ADQL
e Both sync and async queries— Submit & wait / Submit & check later
H H
e Can query both DL catalog holdings and user’'s MyDB
.
.
e C(Clients:
TAP-aware (e.g. TOPCAT) queryClient.py (notebooks, scripts) Query from DL website
Window IAP Registi Edit Interop Hel, 3 3 : P ' -
767 £ P Help é g??;%l(:c::.ﬁéer;tqzi}y??c' coadd object_id from des drl.main limit 5 Results 1-5 of 5 (5 before fltering Show[10_] results per page
::I‘e:;as'ervice Use Service | Resume Job | Running jobs | ra,dec,coaddiobjectiid '7 t : i ch c i : g e.g. < Apply Filter | [Clear Filter
ind: able olumns | ©FKeys | Hints | 326.957189, -39.754627,214322589 Select All Rows | | Unselect All Rows | | Show Row 2 Values
F@:ame [l Descrip ot o(;ecrv:re OFKrY : (ssd-em 326.952661, -39.750899,214322483
T St @d =] [Short Name: ) =l 326.963039, -39.806693, 214324090 -
22 des_drl.des_allwise Za TOPCAT(1): Table Browser + -+ % = 326.96187,-39.804521,214324026
[perregil] e o I 326.961371,-39 801715, 214323947 — —— N
B des_drl.des_hsc:
%5:3:55.522:?3:5; @Iesrows;r;nrl:dTAP_zdes_drl.rr:in! - i (1326.95718899999997 214322589
etidr i - e L d. (0326.95266099999998 214322483
e N 2 atalab CLI (on local computer,
[:..e,,',l:,.:.,::;l:r P En gé g;fi Egéﬂ ( P ) 032691?3%\%89?9?9998 2143240?0
ADQLText———— ) [5 | 326.96137 | -39.80172 2z $datalab query sql="select ra, dec, coadd object_id from des_drl.main limit 5" (0326.96186999999998 214324026
Mode: 8 ra,dec,coadd_object_id (1326.96137099999999 -39.801715000000002 214323947
ol 326.957189, -39.754627,214322589 » 5
e S o cod e T ] 326.952661, -30.750899, 214322483 I T T
Examples [7“ ‘ Info & ‘ 326.963039, -39.806693,214324090

326.96187,-39.804521,214324026
Run Query 326.961371,-39.801715,214323947
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y: | {Q'S® Cross-matching catalogs

ASTRO
DATALAB

e Python API (e.g. in Jupyter notebooks) pematch Service

Amatch = Table Management

Step 1: Pick the 1st table:

e Positional cross-matching web tool (uses same API) [Vigotable? g

MyDB Virtual Storage

|r3 v‘
e On the backend: (Quad Tree Cube, Q3C); Very fast! e =
(KOPOSOV & Bartunov 2006) Click below to select output columns:
;All X
vfid
e Tens of millions of rows in user table are no problem B
:\;rb]name -

e Also: hundreds of pre-computed cross-match tables

Step2: Pick the 2nd table:
@ Datalab table O User table

|Dlease select a dataset.. ~
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AURA Q

NOIR
Lab

Connect catalogs with pixels

See Knut's talk in a few minutes...

Discovering Our Universe Together
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Public (read-only) file services to serve
heterogeneous survey file collections, e.g.

Arbitrary directory structure

Weight masks, images, catalog files
Documentation files

“‘Aux” files... anything goes

Access through storeClient.py and
datalab CLI

print(sc.services())

chandra
cosmic_dawn
deeprange
deep_ecliptic
dls

flamex

fls

fsvs
ir_bootes
1gs
gogreen_drl
mc

1s_dr1
1s_dr2
1s_dr3
1s_dr4
1s_dr5
1s_dr6

1s dr7

1s dr8

m31 _newfirm
ndwfs

nfp

nmbs

nmbs_2

nsc
sdss_dr8
sdss_dr9
sdss_dr10
sdss_drll
sdss_dr12
sdss_drl3
sdss_drl4

|

sdss_drl15
sdss_drl16
singg
smash_drl
smash_dr2
sze
w_project
zbootes

:[‘;’b'“ File services: public VOSpace

ASTRO
DATALAB

description

ChaMPlane: Measuring the Faint X-ray Bin ...
Cosmic DAWN survey

Deeprange Survey

Deep Ecliptic Survey

Deep Lens Survey

FLAMINGOS Extragalactic Survey
First Look Survey

Faint Sky Variability Survey
Infrared Bootes Imaging Survey
Local Group Survey

GOGREEN DR1 Survey

SuperMACHO Survey

DECam Legacy Survey DR1

DECam Legacy Survey DR2

DECam Legacy Survey DR3

DECam Legacy Survey DR4

DECam Legacy Survey DR5

DECam Legacy Survey DR6

DECam Legacy Survey DR7

DECam Legacy Survey DR8

M31 NEWFIRM Survey

NOAO Deep-Wide Survey

NOAO Fundamental Plane Survey
NEWFIRM Medium Band Survey
NEWFIRM Medium Band Survey II
NOAO Source Catalog

SDSS DR8

SDSS DR9

SDSS DR10

SDSS DR11

SDSS DR12

SDSS DR13

SDSS DR14

SDSS DR15

SDSS DR16

Survey for Ionization in Neutral-Gas Gal ...
SMASH DR1

SMASH DR2

SZE+Optical Studies of the Cosmic Accele ...
The w Project

z-band Photometry of the NOAO Deep-Wide ...
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1'.:';’.,'“ Remote storage / user data co-location

ASTRO
DATALAB

User file storage: VOSpace

e 1 TB/user, r/w access, access from Jupyter notebooks and CLI
e public/ subdirectory to share files with other users

User database: MyDB

e 250 GB/ user, r/w, access from Jupyter and CLI
e also used for very fast positional cross-matching (web & programmatic)
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Lap . Bring your analysis to the big data

:qNOR
o ASTRO
W DATALAB

. . . = T Jupytertab [N g = 7] 26
Remote computing, co-location with data R = . B L KX
No installation required (just a browser) R e :
o i I6s L Timase i . ’ .loi3 h:se Mar;:(jri::—;arker ms=ms, Ls="none’ F:)::E‘I)::;co -

Jupyter notebook server O o emebames Tnes Lo (pase, . sarker=narker, s, 5= " i,

ax.set title('phased lightcurve')
ax.invert_yaxis()
& TimeSeriesAnalysisOfRr... ax.set _xlabel('phase (days)')

| TiTESaneaA T EROTRY ax.set_ylabel('magnitude’);

plot_folded lightcurve(t,y,best period,dy=dy)

2 timeseries.py

DL-curated NB suite + user-contributed NBs
Full astro + data science S/W stack installed
Planned: users own their containers, e.g.

phased lightcurve

¥ 0 « B

212 '.+o’:
. e
can install S/W WAL TR

e Interfaces to data, to services, and to user i g
storage (DB and VOSpace)

magnitude

4 X
| 4
il ARt
22.0 ‘.‘\- & ¢ e .+
It yT
|
22.2
0.0 0.2 0.4 0.6 0.8 1.0
phase (days)
1 3 {& Python3|Idle Mode: Command & Ln1, Coll TimeSeriesAnalysisOfRrLyraeStar.ipynb
m o ® O M < Reset s 120%  18:00 PM
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it'a"b"‘ Also a service: User support

Sign up for a free Data Lab account:
https://datalab.noirlab.edu/

Get help from the DL team (we solve every help request)
Email: datalab@noirlab.edu
Helpdesk: https://datalab.noirlab.edu/help
User Manual: https://datalab.noirlab.edu/docs/manual
Ping us on Twitter: @DatalLabAstro

Install Data Lab clients and CLI in your local computer:
pip install noaodatalab
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https://datalab.noirlab.edu/
mailto:datalab@noirlab.edu
https://datalab.noirlab.edu/help
https://datalab.noirlab.edu/docs/manual

G[‘;’b'“ The three things to take away

ASTRO
DATALAB

e A Science Platform combines big data, co-located / remote compute, data
discovery, easy data access, analysis, visualization, and collaborative working.

e As part of the larger NOIRLab data ecosystem, the Astro Data Lab does all
these, while hosting one of the largest collections of photometric data, image
datasets, and spectroscopic capabilities. Importantly, users can access to all
data products from raw to HLSP.

e We are a community Science Platform: users-first, open-source where
possible, open-access (most data sets), open-standards (supporting IVOA
protocols and interoperability).
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ASTRO
DATALAB

Thank you
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@it User base growth at Astro Data Lab 7
e DATALAB
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