VislVO Visual Analytics:
Recent Updates and New
Features
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Vialactea - Visual Analytics client

Development started in 2015. .
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ViaLactea Knowledge Base (VLKB)

Window TAF Reglstry Edit

% ¢ @ x

Table Access Protocel (TAF) Guery

Interop Help

Select Service | Uae Service | Feswme Job | Huaning |obs

Mitadata

Fimd:
= Hame || Bescarip

12 TAP Gervice [25]

+ I TAP_SCHEMA (3]
W TAP_SCHEMA Columng
W TAP_S{HEMA by ook
W TP _SOMERL ey

¢ ) compactserces (14)
W compactssurcesatl
W compactsources bog
W compactsaurces con
B compacticurcet.dit
W compacticuriet by
(]

Serdon I:Jpﬂ:lllltl_n
Query Language: [ADGL-2.0
RO, T e

Made: |Synchrenous | =

Exgmples

e

© Table | O Columns
\an © Service

EL N
Taliles:

Description;

O Py

Window Subsets Help

@ X

Table Browser for 1: TAP_1_compactsources.sed view final ) )
avsize... | backgreundl 60 background250 backgreund...| background...| backgrownd?0
-9999.

1 -G998 | -9999.

3

§

3
i

g
i

3
3

3
§

g
i

L
$

3
g

3
i

3
i

§
8

3
§

15| o999 | 28

16 5599 | 235,875

17 | o999 | 9999,

18| 5999 |  171.424

19 | 5999 | -o95a.

20| 9999 | 134,345

21| 5999 | -g95a.
115,526

- SOGE,
9959,

O Sehvima

TOPCAT(1): Table Browser

S46.908 | 1\1.192
126.617 72. 645
97.437 |  57.462
146.313 | 75.519
159.046 |  94.879

) [ 164.667
365.629 164.667
365.629 164. 667
314.076 | 1ee.BO2
156.060 |  B5.979
115.702 |  52.941
58.999 |  d3z.227
188.743 | 110.348
97.284 |  66.7638
237.961 | 120.445
166.6 | @52

-GG, [ ea1ss

-5999. [ ee.sme
182.423 | 76.3719

-5, [ 5188
205.333 | 103.549

-GG [ 11615

73.133
3l.737
22,368
37.585
43.635
75, 464
16,152
73.962
8. 596
40. 732
26. 789
14,561
52,567
31.365
48, 61

40, 755
40, 0B
41. 263
33.619
31,349
S0.049
dil BAA

- g,
-5599.,

| 500-350-250]

S00-350-250{=

| 500-350-250

S00-350-2504

| 500-350-250
[ 500-350-21-n
[ 500-350-250]
| 500-350-250

500-350-2504

| 500-350-250]

S00-350-2504

| 500-350-250
| S00-350-2504

500-350-2504

| 500-350-250
[ 500-350-250]
| 300-350-22-n
[500-350-160

500-350-2504

| 500-350-160

500-350-2504

[5n0-350-1 A0.7)
[

Provides discovery services and access to data
collections and catalogues of the galactic plane.

Accessible through a Virtual Observatory enabled
infrastructure.

Data access available through REST-API services:
search, cutout and merge.

Secured under Authentication and Authorization
Infrastructure (AAl).
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VLKB Services API

Name Description

= /KB Search & Cutout services are no longer served

. ID Data identifier of the file to be accessed
using custom APIs but are based on IVOA protocols

spec ifications. POS Positional region to be extracted from the
data (one of CIRCLE, RANGE, POLYGON)
BAND Wavelength interval to be extracted from
4 . . the data
®» Data Discoveryis now a IVOA Simple Access Image
(S|AV2) sgrvice. TIME Time interval to be extracted from the
data
POL Polarization states (Stokes) to be

extracted from the data

®» Cugfout Service (SODA) now follows IVOA Specification
Input Parameters. POSSYS* WCS for sky area

BANDSYS* Barycentric reference frame

PIXELS* Allows cut by pixels coordinates following
FITS-extended syntax conventions

*Additional (and optional) parameters, not defined in the standard specification

USC-C General Assembly
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New VLKB Inventory window
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The ‘VLKB Inventory’ is now a detached widget. The list of available datasets is organized in a
hierarchical tree structure, grouped by data type, wavelength range, molecular lines...

v < NservguseppedemaTilenvikd-cutout_2021-11-02_12-41-13_100369_contnuam-OLIMPSE-1-1.2_mosaics_v1.5_GLM_ 0210040000 _mosaic (3 8ey
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-
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VLEEB Inventory

Positional region to be extracted from the data:
RAMNGE 177.911 178.658 -0.54475 0.34055

Continuum

Mear-1R | Mid-IR

Far-IR
Hi-GAL Tiles 70 um
Hi-GAL Mosaic 500 um
Hi-GAL Mosaic 350 um
Hi-GAL Mosaic 250 um
Hi-GAL Mosaie 160 um
HI-GAL Tiles 500 um
Hi-GAL Tiles 350 um
Hi-GAL Tlles 250 um
Hi-GAL Tiles 160 um

Spectroscopy

HNear-1R | Mid-IR
12C0
0G5 1-0
13C0
0G5 1-0
HI
CGPS 21 cm
CGPS 21cm
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Supporting simulations data (AREPO)

L ] L [Users/giuseppe/Misc/velijAgama_CRMHD_snap_400,hdfs

Conents

" conti Arepo is a numerical simulation code for gravitational N-

e s body systems and magnetohydrodynamics, designed to
ORpDir B "OUTPUT. S04 model the formation and evolution of cosmic structures.
P e
QutputlistFilename = “outputs b . . . 3 . .

S ision =0 Arepo is optimized for, but not limited to, cosmological
Omoaatamtda 0 simulations of galaxy formation.

HubbleParam =1

BoxSize = 1500

PerigdicBoundariesOn =0

MaxMemSize = 2500

TimeﬂfFirslSnanihu{: 4]

Window size [kpc):

“;:;:**“k x ¥ z Added functionalities:
' ' ' ' to load Arepo simulation outputs (in HDF5 format),

Physical resglution (pc):

ik . ¥ g - extractsub-cubes from snapshots,
a 390635 390625 30.0625
Particle type: Fialds:
gas density
% ¥ T
Offset (kpc): 0.0 0.0 0.0
Extract...
\d
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Supporting simulations data (AREPO)
Arepo is a numerical simulation code for gravitational N-
body systems and magnetohydrodynamics, designed to
model the formation and evolution of cosmic structures.
Arepo is optimized for, but not limited to, cosmological
simulations of galaxy formation.
Added functionalities:
- to load Arepo simulation outputs (in HDF5 format),
- extractsub-cubes from snapshots,
- convert to FITS,
- visualize products.

USC-C General Assembly
Ll Trieste 9t — 13t March 2026




Usc-cC ¢

Isosurface-based visualization

Surfaces representing constant scalar o - . E EE.
Va lu eS i n th e Vol u m e . 87.2075 442012 Datacube: 2.32796e-10 442012 4.87755 29.0692

Useful to highlight structures and
interfaces in 3D data.

USC-C General Assembly
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New volume rendering pipeline

Complements isosurface
visualization.

Displays the full scalar field instead of
extracted surfaces.

Reveals internal structures through
color and opacity mapping.

87.2075

o 0.990099

Lower bound

87.2075

Upper bound

442012

usc-c ¢ -

Mean
Moment: 0189138 9901.46

Datacube: 2.32796e-10 442012 4.87755
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Deployment on CANFAR Science Platform

Science Platforms are used for:

e Scalable execution of containerized workloads on
Kubernetes, enabling efficient use of CPU/GPU resources
for scientific, data-intensive, and Al/ML applications

e Reproducible and portable environments, using 3
container technologies to ensure consistency across

e " “_- [Te—— (o R .. —eto
devetopment, testing, and production e

- s ot | 000 | o

e Automated orchestration and lifecycle management,
including job scheduling, pipelines, monitoring, and
integration with distributed storage

Vis)VO has been containerized for deployment on CANFAR SP
(Canadian Advanced Network for Astronomical Research):
Dynamically use node resources as needed
e Browser-native access
e Integrated storage with cavern (VOSpace implementation)

USC-C General Assembly
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SRCNet v0.1 workflow
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SRCNet v0.1 workflow

)

Data Discovery }

<

[ Data Staging }

<

[ Data Visualization }

Evalue> NaN <image> X: 2077.78 ¥ 2266.77 <gelactic> GLON: 90,4329 GLAT. 48.7921 <S> RA 351 877 DEC: 8.71122 <eciptic> RA: 356218 DEC: 112165
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VislVO ParaView flavour

giuseppe — orangeteam@visivo-test: ~ — ssh visivo@lofar-gpu-01.oact.inaf.it — 115x35

m@ :~$ singularity exec --nv --bind /data:/data /software/visivo-pvserver-osmesa.sif /opt/ParaVi
ew-5.11.0/bin/pvserver

Courd nek Find any nu files an this host Extends existing software design

fmetin B ittt built with Qt (GUI) & VTK
(visualization pipelines).

Vialactea - Visual Analytics client

Load image Load DC 30

-2.4728, 2.6766

= —2 Select

)
Survey Selector
&
+

Based on ParaView model:
8 [BIE® - adataserver, to read and

Filename ~ [ Type size Date Modifie

Fvores ¥ H_image_cuber.frs fsFle 19868 2602201 | process data sets;

MeerKAT_Galacti...Hz-Stokesl.fits fits File ~ 812.9 MB 10/01/22 1% SRCNet Data Lake

= - arender server, which

WALLABY.fits fits File 22.8 MB 01/02/23 1

e renders results;

- aclient, responsible for
. o - user interface.

radius dl db

Load Table

USC-C General Assembly
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VislVO ParaView flavour

xtended readers and filters with MPI and vtkSMP (STDThread, OpenMP, TBB) for enabling multi-
hread and multi-node parallelisation

Function RequestData():

Cluster master // Get Data Extent assigned to this process
Procld + ProcInfo.GetPartitionId();

dataExtent[6], nels « outVector.GetInformationObject(Procld);

I I | |
Cluster worker Cluster worker Cluster worker Cluster worker // Allocate subcube
ptr « new float|nels|;

fptr « fits_open(FileName, READONLY);

// Read the extent from the FITS file

firstP, lastP, inc + GetExtentBounds(dataExtent, ScaleFactor);
fits_read subset(fptr, firstP, lastP, inc, ptr);

// Set output

data < new vtkImageData;
data.SetExtent(dataExtent);

data.SetOrigin(0.0, 0.0, 0.0);
data.SetSpacing(ScaleFactor, ScaleFactor, ScaleFactor);
data.SetScalars(ptr);

return data;

USC-C General Assembly
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Astrolool Project
CN HPC, Big Data & QC Cascade Funding project

Main goals

- Achieve and validate a platform for
efficiently visualize Astrophysical
Big Data, using remote HPC
resources,

asily customizable to work in
various Astrophysic Areas
flexible enough to be evolved and

reuse in Geophysical applications —_— R
in the near future .
IS
USC-C General Assembly
INAF .
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AstroTool: revisited Ul/UX
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AstroTool Architecture
Erontend Middleware HPC
3-Layers Architecture:
AswoTick Coe g - Client (Web Frontend and Electron
Visivo Frontend = 7).
VTK.JS + Aladin T . . o
T f” - Middleware (Core libraries & HPC
. . Connector)
< ey < ‘ - HPC (Pre-processing pipelines)
PV Server
AstroTool 3 '“"_ )
o Pre-generation of VTls and compressed
VK Astropy isosurfaces on HPC
QT Python SLURM

T

\ USC-C General Assembly
* Iﬂmﬁ!:m Trieste 9t"— 13th March 2026
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AstroTool results

Benchmarks on Pleiadi cluster (OACT) and Leonardo
Performance decreases on 8x16 configurations due to I/0O overhead

Pleiadi vs Leonardo FITS processing time

=@ Leonardo 2ub
—8— Leonardo Bx14
4000 —8—Pleiadi 2x6
Pleiadi Bx16
3000

Total processing time s

2000

1000

o 20000 40000 S0000 80000 100000 120000 140000

FITS size MB

Processing time s

00

$000
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Dataset Extent Size (MB)
ATCA 1046x952x398 1548

Sky 643x433x6668 11028
Sky40 1286x1286x6668 44110
Sky124  2001x2001x7776 1245405

Leonardo FITS processing time: main components

20000 0000

G0000  B0000

FITS size MB

100000 120000

il Cmipte 2xb

=8 Comprifrites 2ué
Wintes Ixb

i Coamipute Bx16
Comprivrites Bxlé

Writes Bx14

140000
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Feature roadmap: HiPS
|

® @ \vialactea - Visual Analytics client

Load data 3D

Redesign the main window

Select

Replace Galactic Plane View with
Hi-GAL GLIMPSE/MIPSGAL WISE H i PS ViS u a l_ize r

500 pm 24 ym

22 pm
350 um 8.0 um 12 pm
250 pum 5.8 um e
70 pum 4.5 um AL
160 um 3.6 um 3.4 um
ATLASGAL BOLOCAM GPS CORNISH
870 um 1.1 mm 5 GHz
Selection
© None
Point

Rectangular

Coordinates (center of selection)

glon

glat

radius dl db

Request mcutouts

USC-C General Assembly
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Feature roadmap: interact with external catalogues

@ Add compact sources to visualization
VLKB URL: Disconnect
Table selection:
Table bandmerged

Coordinates

Longitude

min: | 19.8208
Latitude

min: -0.17945

Save dataset to disk

max: 20.177

max: 0.1749

Query

Currently limited to VLKB TAP.

Importing catalogues from external
VO services.

Adding a catalogue editor.

USC-C General Assembly
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Visualization laboratory at the Catania Astrophysical Observatory.

USC-C General Assembly
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Working also on VR Tools for immersive data analysis and visualization.

USC-C General Assembly
Trieste 9t"— 13th March 2026



L
&’ @ war
c ¢

La situazione del personale precarioin INAF € INSOSTENIBILE!

1.200 Tempo Indeterminato Vs 650 precari: pit di 1 precario ogni 2 persone di ruolo

35 - w 0 Comema |
2 In media 8 anni di | ]
- rienza post-dottorato 20 Eta media 40 anni
N 15 E
‘ =
15 | |
10 1 =
10
. B : J_|‘\FH|_‘J]_1'1
o — o : . i | | — B |_| 0
34 5% 678 9 101112130415 1617 1819 2021 0 " P a5 5 55 P P
Anzianita' precarniato Anzianita’ anagrafica
Plat di un campiene rappresentative dei precarl INAF al 3112/202& DEI m 23? PﬂSSDnﬂ essere StabiIiZIati:

173 tramite chiamata diretta (comma1)
114 tramite concorsi riservati (comma 2)

E URGENTE che INAF PROCEDA ORA con le STABILIZZAZIONI
TRAMITE MADIA: unicasoluzione per questa emergenza

Molti colleghi (972) hanno gia firmato, per sostenerci e aggiungere il
nome allalista del QR,

contattaci aretestabilizzandil.inaf@gmail.com
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Thank you all for the attention
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