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LIneA: Next-to-Data Science Support

- Mission: support data-driven astronomy Dot
ata

Curation

e
LineR

linea.org.br

- Paradigm Shift: next-to-data computing

- International integration: enabling the
participation in large surveys
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- Legacy Support: seamlessly transitioning to the

Rubin Era
Hardware &

DES —» SDSS —> DES| —» LSST Software
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http://linea.org.br

BRA-LIN: Strategic Cooperation

[

In-kind contributions

- Lite-IDAC
- Software development
- Advanced data products

56

Optimization

- Reducing infernational data
movement

- Processing of large-scale
catalogs
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Autonomy

Access to:
- proprietary and public data
- next-to-data processing
power



The Brazilian participation group (BPG-LSST)

- 120 positions: 24 Pls and 96 JAs with data rights,
distributed across 26 academic institutions.

Maceid
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- Diversity: nationwide geographic footprint, i T N
gender balance, and diverse science themes : i Qo ‘k
- Extra Support: priority access to HPC resources ® T
and dedicated user support ShC e X 0 P
: IA
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Serving an International Community

120 26 3,000+

BPG RESEARCHERS INSTITUTIONS INTL. USERS POTENTIAL

Scaling infrastructure to handle concurrent requests from both national BPG members and the global astronomical community.
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The IDAC-BR Engine Room (Current Status)

Network: 100 Gbps network capacity deployed;
RNP external link upgrade needed (RJ-Petropolis).

Storage: ~4 PB total (Lustre & NAS).

DB: 150 TB Postgres with high-volume ingestion

optimization; expansion to SO0 TB soon.

Compute: 500 Cores (JupyterHub) + ~1,200 Cores (HPC).
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Software Infrastructure

O Github org.: linea-it

A Jupyter notebook, Sky Viewer, Target Viewer, User Query, PZ Server,
p pS Solar System Portal, Occultation Prediction Database, etc

S u p po rt Jupyter Hub, LSDB, Aladin, Daiquiri, Grafana, Nifi, TAP Service, etc.

B a S e Rucio, Docker, Slurm, K8S, PostgreSQL, LDAP, etc. Gows v Gosn ey

. OROE@O®

Cl CiLogon - {MCOmanage.
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https://github.com/linea-it

Data Curation and Mirroring

Data Rubin Data Preview 1 (DP1) Obiject (lite) Table of Cantaiits

Catalog metadata

Home
LSDB Surveys v The Legacy Survey of Space and Time (LSST) at the Vera C. Rubin Observatory is a 10-year
Rubin DP1 o astronomical survey designed to map the entire southern sky with unprecedented detail. It aims to

address fundamental questions about dark energy, dark matter, the structure of the Milky Way, and the

Rubin DP1 Object (Lite
JeEEEe) Solar System. The collection presented here was produced by the DASH pipeline and corresponds to a

2MASS reduced (lite) version of the object collection.
DELVE DR2
Data Preview 1 (DP1) is the first preliminary internal release containing observed data from the project. C t m b .
DES >
Itincludes image products and catalogs generated by the Rubin Science Pipelines v29 from u rre n n u ers'
DESI > observations taken with the LSST Commissioning Camera across seven fields of approximately one
eRASS1 Main square degree each over a seven-week period in late 2024.
Euclid Q1 1
Q To learn how to access these data, please refer to the link provided below. ] 2 COTO | Og S I n POSTg res D B
Gaia >
Pan-STARRS1 >
5055 OR7 Speca 11 HATS collections
WISE > . .
Databases .
5+ raw catalogs in Parquet (HPC)
Scientific Products >

count/ deg2

30+ catalogs in PZ Server

10

data.linea.org.br
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http://data.linea.org.br

Data Curation and Mirroring

[ Table Access Protocol (TAP) Query - 0 X

Window TAP Authentication Registry Edit Interop Help

el ®]x

Select Service | Use Service | Resume Job | Running Jobs |

é ) Services~ Database Tables~ Query Target Viewer LSP IDAC DATA DOCS Management~ Admin julia~

LSST DP1

Find: O Service | ® ADQL [ O Schema | OTable [ O Columns | OFKeys | Hints

Isst_dp1.object

Query inte 2me lni Descrip Short Name: [l
DES DR2 S:rl: @ Service ) Alphabetic .
IE1 TAP Service (2) Title:
Database status des_dr2.main / o O des_dr2 (1) e 1
Using personal table sp.  Gaia DR3 statement directly in the text area below and submit your request using the button. You can use the dropdown menus to get & des_dr2main
) )ut the database, to query external services or to access example queries. ¢ B gaia_dr3 (1) Service URL:
gaia_dr3.source EE gaia_dr3.source https:/luserquery.linea.org.britap [
can specify the name of the resulting database table and/or assign a run id, to group associated queries in the job list. Please choose =] twomass (0) Authentication:
2MASS suitable timeout for your query. (anonymous)
New quieryiob Reference URL:
diey) ps¢ mns that are indexed and should be used whenever possible for faster filtering and improved performance.
i — Examples URL:
QL quiery MPC SBN hitps:/luserquery.linea.org bles 2
; ‘ Colurns ~ Simbad ~ VizieR ¥ Examples ~ Size:
Upload VOTable mpe_sbn;obs.sbn 3 schemas, 2 tables |
mpc_sbn.mpc_orbits i =
Job list
mpc_sbn.comet_names SaiaC
Run id: des mpc_sbn.current_identifications [Quevy Language: laquZ.n | j Max Rows: 1 - f Uploads: unavailable Log IniOut 2% |
Run id: dp1_bpg mpc_sbn.minor_planet_names ADQL Text

mpc_sbn.numbered_identifications
Run id: latam2025 Query Mode: Cg| g ™
mpc_sbn.obscodes

Run id: test mpc_sbn.primary_objects :
Run id: tutorial O

o
No runid {5

Maximum rows per query: 5000000. @

2026-03-02-17-21-20-804798

®

Table name Run id Query language Queue

2026-02-23-13-17-28-397826

®

ADQL 30 Seconds

‘ l Info &2
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Data flow and Science Readiness

-» Rucio Transfer: bulk dataset movement from
USDF to IDAC-BR. spoiler alert!!! (full view on next slide)

- Internal data flow: automated with Apache Nifi.

- DB Ingestion: high-speed ingestion into PostgreSQL.

- Data Preparation: converting files for LSP consumption;
production of advanced data products.
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Data flow and Science Readiness

Rucio Server (USDF) Rucio Endpoint

Data Preparation Skyviewer

Convert fo Publish on

Send Files Receive Files
Data Release Data Release

Set
P : Create
permissions HATS LineA LSDB.o TSM inputs
—_— Prepare
) Create Register HIPS Spec-z Catalogs
Lustre T i HiPS Catalog Catalog (before DR)
|
No
—_— Create PZ
Create Register HiPS Training Sets
"| HiPS Images Images —
~———

v

Ingest PostgreSQL J

Upload training .
files on PZ Server TRzl

Create
PZ Table

Set
permissions

Object Catalog

Yes /Has
Lustre T1 files?

No

Solar System Catalog

Ingest PostgreSQL }

Export PZ Table
o Rubin

Ingest
PostgreSQL
PZ Table

Register DR Join Object

Table Table

Grant

permissions

Set
permissions
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The Return Challenge

software

OnDemand ][ Image Viewers ][ User Query ][ PZ Server ]

- PZ in-kind Contributions: software,
commissioning activities and advanced @ & ' LineA Science Platform
JupyterHub

data products.

A

User
interfaces

- PZ Compute: infensive local processing 5

workloads generating massive high-volume .
output products v

{ LSDB > | PZCompute ——

Science
Workflows

DTN LineA ] 3 IS

- Network Requirement: bidirectional pipelines X
to transfer computed results back to USDF 2

- Critical deadlines: strict delivery windows;

s

results must be ingested at USDF prior to
official global data release dates

data/infrastructure
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From DP1 to the DP2 Avalanche

f

DP1: Validation DP2: Scaling Future
Rucio and Ingestion validated; Preparing for massive Spine-leaf architecture
Science platform functional. ingestion and production of

ot GPUs, agentic Al
photo-zs

New catalogs, advanced
inferactive image analysis.
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Questions?

Thank you for your attention.
julia@linea.org.br
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Extra slides
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PZ Server APl and Remote Triggering of HPC Pipelines

v

Q8

PZ Server: web-based service to create and host
lightweight data products related to photo-z

. . 1. User triggers a
PZ Server Data Products: reference redshift T PZ pipeline
catalogs, training sets, training results, validation accessnsiructionsfo fheuss

results, photo-z estimates, others

-

PZ Server Pipelines: crossmatching with LSDB using
the IDAC-BR infrastructure

w0

IDAC BRASIL
3. Store results and register LSST 2. Data processing in
metadata on PZ Server ~  ----------------o- IDAC's HPC Cluster
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Spine-leaf Architecture

HPC slice

Infiniband
(100G)

ToR (leaf)

Cluster
(Apollos)

ToR (leaf)

Database

)

trafego cientifico
(data transfer)

Science DMZ
(datatransfer)

‘/ Acesso RNP

Borda (Router) /
Firewall

Core (spine)

ToR (leaf)

| Armazenamento |
(Lustre)

(PoA)

)

S

Redecomep
(RMP)

trafego corporativo
(Internet)

Core (spine)

ToR (leaf) ToR (leaf)
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Connections

Infiniband 100Gb/s

m—  Ethernet 40Gb/s

- Ethernet 1Gb/s

Services slice
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IDAC BRASIL

Hardware Infrastructure

CPD (LNCC) - Petropolis PoP/RNP - Rio de Janeiro

Legend

esearch Network
Internet
(RNP)

— 40 3 100 Gbps - Data Transfer Node
10 Gbps Science DMZ
1 Gbps

= P
— T

—U LNCC Switch boa
Firewall

HPC Clusters
1072 cores ~85 TFlops WAN .Q'_

HFE Apolo

N PoP Switch board

Virtualization Cluster

HPC Clusters
15 TFlops
ICEx

l K8S workers (3) :
New Storage ;
5PB g : Virtualization Cluster —e—

K8S Cluster

HPC Storage Lustre
570TB

LSST DB Catalogs DB | | CatalogsDB | i: | Catalogs DB
500TB primary secondary : H sass




