@ —=
Expandable Management of
Astrophysical Catalogues

The case of CLASH-VLT data

G. Riccio, A. Mercurio, M. Brescia, P. Rosati, M. Nonino
& CLASH-VLT Collaboration

Workshop Laborator/o Spettroscop/a INAF - Roma, 10-11 Giugno, 2019

e UNy
Q\h Ve
s ’9@
< >
Q@ A
w >
[T w
© 2)
o S
‘g 00’\
S0RE F®



% <
& 4 "
. s

& L f 2

@ T ow >
{ @ 3¢ .

CRR 5w @ -
%b o; f% 5?

Nojzan S0RE Fo°

The CLASH-VLT survey (ESO Large Programme 186.A-0798, PI: Piero Rosati, Rosati+2014) consists of 12 massive clusters
from the CLASH survey. It includes 2 of the Frontier Fields clusters, namely MACS0416 and RXJ2248 (AS1063)

L ~500 spectroscopic members per cluster (3-5Mpc) to
reconstruct cluster mass profile from dynamic analysis

Q Obtain z for high-z galaxies and SL features in the
cluster cores out to z~7

| O Full spectro-photo characterization of the largest

w550 050425 * sample of cluster galaxies to date (108 to 10!2 M)

N Rxdaar - ; |  Derive highest accuracy mass density profiles with

y | SL+WL, dynamics, X-ray methods, over 10-3000 Kpc

radial range

[ Census of primordial galaxies playing crucial role in the
Universe reionization
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 Explore galaxy structure and evolution from a dataset
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CLASH-VLT DBMS

« % Full spectroscopic catalogues/lmages for single clusters® "
s Cluster members catalogues/Jmages : .
* Catalogues of lensed galaxies and multiply imaged background sources ~_ =

We designed anddeveloped a web app to
access and navigate through the '

*
< database.
< -
. s " ‘ - 2 -
- - ' 4 ) Si CLASH-VLT
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C tly hostéd d o] WS #
2CPU s
- . SX 8 cores
.
~  128GB RAM
-
4T B H D D 2 @ A PANORAMIC SPECTROSCOPIC SURVEY WITH VIMOS ON THE VLT OF 12 MASSIVE CLUSTERS
- & ; AT Z = 0.2-0.6 (ESO 200H LARGE PROGRAM 186.A-0798, "DARK MATTER MASS DISTRIBUTIONS OF
N V I D | A Ke | er G P U . - i HUBBLE TREASURY CLUSTERS AND THE FOUNDATIONS OF ACDM STRUCTURE FORMATION
- p RA% MODELS", Pl: P. ROSATI), DRAWN FROM THE SAMPLE OF THE
: ("CLUSTER LENSING AND SUPERNOVA SURVEY WITH HUBBLE", Pl: M. POSTMAN).
- »

Visit the Official Site

https://kyle.na.astro.it/CLASH-VLT/Public/index.html



https://kyle.na.astro.it/CLASH-VLT/Public/index.html
http://kyle.na.astro.it:8080/

CLASH-VLT Web App

The web app makes data available via any kind of device connected to internet. We differentiate user rights.

Guest: only public data and partial
privileges on query functionalities.

Guest
Query Wizard F —
‘,>-_
;‘ - Functionalities v HowTo +
User: full privileges on data, and CLASH-LT
queries; .
User

Query Wizard
SQL Query

A PANORAMIC SPECTROSCOPIC SURVEY WITH VIMOS ON THE VLT OF 12 MASSIVE CLUSTERS

PowerUser: full privileges on data and
AT Z =0.2-0.6 (ESO 200H LARGE PROGRAM 186.A-0798, "DARK MATTER MASS DISTRIBUTIONS OF

queries, personal views temporary v
. . R T HUBBLE TREASURY CLUSTERS AND THE FOUNDATIONS OF ACDM STRUCTURE FORMATION
Sto ra ge a N d q u e r‘y h | Sto r‘y I |St, MODELS", Pl: P. ROSATI), DRAWN FROM THE SAMPLE OF THE

("CLUSTER LENSING AND SUPERNOVA SURVEY WITH HUBBLE", Pl: M. POSTMAN).

Power User

( Visit the Official Site J

File Browser

Query History : d ” P
Query Wizard
SQL Query
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Query Wizard: guests and users may build and submit simple
gueries on public data in a very easy way.

SQL Query: users and power users may write and submit their
own queries on public and private data (based on privileges)
using SQL (Structured Query Language) scripts.

SQL Query

File Browser
Query History
Query Wizard
SQL Query
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&) DB queries

Query Wizard

B_band
File Browser

Query History RA® DEC”
Query Wizard

SQL Query 2 > ) 5.2 @

RADIUS' Results
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User data and queries

r 4 Home ‘ Functionalities v ‘ HowTo
Query History
Query History: power users may list their own = N
submitted queries (suitable for re-use). A~
SQL Query
SELECT FROM U_band WHERE (ra BETWEEN 341.4277295 AND 342.4277295) AND (dec BETWEEN -45.1610769 AND -

select mpetro from B_band

select * from U_band as A join B_band as B where A.id = B.id

select a.ra, b.ra from U_band as a join B_band as b where a.id = b.id

File Browser: power users may list their own
retrieved data up to 10 days in the past.

select ra from U_band

select a.mpetro, b.mpetro from U_band as a join B_band as b where a.id = b.id

File Browser
Query History

Query Wizard
SQL Query
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4

[ Clusters & Members

DB structure

L Photometric & Spectroscopic parameters v' Primary key obtained from object astrometry
- 2D photometric images v’ Design flexibility to allow future updates with additional
O 1D, 2D, 3D spectroscopic images . . .
: . tuples (object entries) as well as attributes (new columns)
1 PNG thumbnails of spectroscopic images
Object: Optical ground-based Data

ID N .

Name 4 Photometry O%ZZ?;Z‘?;?F)FD-

Specn_Observation_ID Band_1: Band 2 || Band... || Band N =

Group ID
Group_Sizen

Band,_Observation_ID

Observation_ID

Image URL

Z

=~

NUV-Opt-NIR space-borne Data

Photometry

Band 1

Band...

Other wavebands/observations

Photometry Spectroscopy:

Band...
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IVOA Samp
(Simple Applications Messaging Protocol)
for applications interoperability.

IVOA Standard file format: VOTable
VOTable (but also most common CSV, Fits, ASCII supported);

ASCII-Tab
ASCII-Blank

Send via Samp: the user is able to redirect query results on
local instances of VO tools (e.g. Topcat, Aladin etc...);

Detailed description for entries with images T

Send It via SAMP | ==
(Bt et |
Download

id | [cluster_) i ra dec mk  Jemk |k Ja b [theta |ma_15 HemT_lE-‘ [ma_50 |[ema_50]jma_80 |jema_80][fr_50 |[si mpsf |jempsf del del||mp petro
T s sy - 1 [l null o ASHYIT2249061347 2755631 44.803667 [21.7674 0.0442"5.46 4321 32 [-3362)23.3604)0.0354 2190530031 [21.8043(0.0451 [6.349 |[0.037 22.0445"0‘0247 215258 |[0.1178  |[21.6441]0.0624
: B e null ull SRy LT224847.11-347 196307 | -44.803830124.6753)0.1709]5.69{0.772 0.445 ||18.42 [25.03790.1455 24163102135 |24.252 [0.3605 2463 0248 23.9507"0.1259 239958 [0.263  [[24.6025(0.1576
null null 541;‘;2;?1224719'51' 341831308 [-44.7996566(19.5899)/0.0063(3.89]6.319 [5.48 [|22.28 |[21.50260.0050 ||19.8076]0.0042 [19.6224]0.0057 |7.431 |[0.028 20.0597"0.003& 19.4995 0.0258  [|19.5421[0.0081 ||
11000{null null oM LT22300257 342 5107263 447334129 23.769410.17176.51(1.784 [0.711 ||-23.61(24.1809)0.1353 [23.327 [0.1933 |24.081 [0.6306 2363 0423 23.0949"0.115 2279810519 [23.5777]0.192
[1001{jnull null mﬁ\]mnzmos.m- 342.2712315{-44.7335998(22.9601|0.0867[6.27]2.517 [1.88 [|67.85 |[24.1172]j0.0680 [[22.9487]0.0789 [22.91620.1216 [4.904 |[0.666 22.9231"0.0534 229608 (0285 |[22.861 [0.1164
null null orony LT224758.78 341 0949311 44.7334861 2275180084 |7.6802.214 1,997 ||-27.12{24.14540.0707 22901700741 22663 0095 (5936 0548 22.9776"0.0564 227508 [0.3245  [22.758 [0.1171
[1003{null null O ASHVLT24B374% 342, 1550301/|44.7335048]22.9069)0.0906(7.5 [2.574 2178 3375 |24.3914)0.0753 23029200718 |22.9674]0.1096 5583 |10.149 23.1252"0.0551 229074 0215 [[23.3787]0.1967
1004|jnull null %‘;?;;’LHZWHBB' 341.8495371(-44.7320758(24.7423 0.1592"&.5 0.774 [0.574 [-44.16(25.0137])0.1463 [24.5416]0.3166 [24.7064]0.5917 [2.315 |[0.348 23.9757"0.132 23.9968 [0.5822  [[24.4672{0.166
1003{null null oopVIT224927-403.42 3641549 -44.7333495( 22,5607 0.0595"5.41 2.745 2556 [|70.31 |[23.799 [|0.0488 [[22.6340]0.0558 [22.6142]0.0871 ||5.208 [j0.107 22.5&52"0.0374 22408 [0.1658  [[22.5639(0.0815
—— [L006{null ull CLASHVIT22490142 3.2 2558076 44.733404 24.6357)0.1431[8.9300.759 [0.45 ||72.18 [25.2059)0.1756 |24.0001[0.202  |24.4662(0.4929 2803 [0.352 23.5535"0.1195 23.0597 04372 [[24.3282]0.1282
[1007|jnull null i’;‘;;;fg'ﬂ“gﬂm' 342.4667714]-44.733048 [23.3022]0.0056(5.48{2.445 [1.687 |[86.15 [|24.2091]0.0811 [[23.1813]0.0959 [23.3561[0.182 |l4.384 |[n.49 [23.006 ||n.nsz4 23.1482 [0.1054 |[23.5184]0.1977
MIL00MIC s a1 _@t_301. £=0.3477, Quaticy~3 o AR REATE SORI [1008|jnull null CLASHVIT224856.90 1342 2370698 -44.7333263)23.90480.0995(5.16{1.239 [0.754 |(44.59 |24.62490.1104 |23.3806{0.0993 |23.3404]0.1517 [4.278 0,348 23.5545"0.0304 23.3708 [0.2761  |[23.5808]0.0971
. = = [1009|null null CEASHVLT 2248352934 1470305(-44.733288 22.973 [0.0781{6.73)2.516 [1.703 [1-35.01{24.51180.0871 |[22.98140.0704 |23.098 [0.1256 [6.177 0.275 23.1473"0.053 22.89430.2008  [[23.2246{0.1541
e o =z =
- é/ . o [t null ooty FT22473123 341 301065 -44.800012623.64910.1129]5.2201.719 0.636 ||43.63 [24.70390.1121  23.4566{0.1204 |23.6909(0.2412 4573 0.367 23.49&1"0.088 224521 04003 [[23.6147]0.1407
: [L010[null ull CLASHVLT224717.48-341 8228465 -44.7327535(23.3852)0.0867] 4.73||2.352 1.815 [52.00 [24.32710.0787 |[23.4205])0.1162 [23.4365(0.1858 [4.197 [l0.60723.145 "n.nsn 23.1974 [0.0023  [[23.7147]0.2136
:" 011{jnull null ;:42.;;;;&1224955.24— 342.4843424) -44.7323125"21.7017 0.0337] 4.49||3.324 3.035 |-76.56]22.9165{0.0259 [21.75870.0309 [[21.7172{0.0494 [5.073 [J0.241 21.5957"0.02 215983 [0.1065 [[21.83 [0.0728
: 012{null null CLASHVLT22491593 1342 3163709] 44.7330268] 21 69160.037] 5.06||3.172 2001 |[736 |22.0593)0.0271 |[21.78270.032 [21.6266[0.0461 [|5.36 [|0.364[21.747 ||n.ozoa 215775016 [[21.5447]0.0602
1013|jnull null SEASHVET 22480341 34 0142031{-44.7328069(23.83330.1059 ﬂ.39||1.119 0.688 |-72.43(24.7632{0.1269 [23.17230.1006 [|23.1208{0.1552 [4.132 [J0.248 23.3668"0.0853 22,9983 [0.1903  [23.5577]0.1045
1014]jnull null Ao VLT224936.20 1342 4008539)-44.7326821 24,2553 0.1257||a.se||1.24 0.449 [|10.97 [24.88610.131  [23.3833)f0.1008 23‘3419”0.159 335 [0.412 23.5594"0.0906 224407 [0.8279  [[24.0855{0.1308
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Re-usable DBMS technologies

CLASH-VLT DBMS is based on «open» technologies, easily extendible to other use cases

- Apache Tomcat, is an application server (open-source Java Servlet Container) exposing several Java EE

Portlet Ul layer ﬂ

services and providing a "pure Java" HTTP web server environment g
[ Data W
Transfer . . . . . . .
Objects Liferay Portal is a Java-based web application framework, running on any machine hosting the Java
Runtime Environment and an application server =Em‘
Service layer L] |
N |
o Portlets are pluggable user interface software components displayed in a web portal. Portlets produce
ata Access
jb:ds fragments of markup (HTML, XHTML, WML) code, aggregated into a portal ‘i()

<

—d

Persistence layer

Service-Oriented Architecture (SOA) is a software design, where services are exposed through a

AR

Hibernate + Spring
JDBC communication protocol. It enables modularity and distribution, thus ensuring easy updating

— Component-based Software Engineering (CBSE) is a branch of SW engineering enhancing workload

database

communication

separation among internal modules, thus achieving SOA implementation

«—interfaces —
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