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OAJ – Infraestructura Científico-
Técnica Singular (ICTS)

The Observatorio Astrofísico de Javalambre (OAJ)

is conceived to carry out large astronomical surveys,

starting with the J-PAS and J-PLUS

To this purpose, the OAJ has two

unique telescopes and instrumentation

of unusually large FoV and a data center.

The Unidad de Procesamiento y
Archivo de Datos (UPAD)

is an essential infrastructure
of the OAJ-ICTS

Picture: Óscar Blanco Varela
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DPAD duties
 Gathering data from the OAJ
 Storage and backup
 Data digestion, processing and 

analysis
 Data publication
 Also:

– Data quality checks
– Tools supporting Telescope 

Operation
– HPC service
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OAJ ⇒UPAD – Data flow to the Data Center

    

       Data archival
         Robotic tape library
         1600 tapes (4.1PB)
         LTO6 tapes ⇒ LTO9 
 

Main storage
   1.1PB
   Fast access

     
Internal networking 160G
Computing nodes:
    544 cores – 3.8TB RAM
    Scratch memory 71TB
2x I/O servers
2x data base servers
2x firewalls*
2x tape libraries raw backups*

100G

CEFCA’s HeadquartersOAJ

10G*

Gobierno de Aragón – Data Center

External Data Access Machine (EDAM-NG)

OAJ/CPD
2x Service nodes
2x I/O nodes
2x Computing nodes
    24 cores
    192GB RAM

100TB storage

Data delivery to Teruel
Quick reduction of the 
images



Data Publication
 CEFCA catalogs portal:

– DRs of the main surveys: J-PAS, J-PLUS, J-VAR
 Value Added Catalogs (VAC)

– DRs of the legacy surveys with JAST80
 TAC Data portal:

– Delivery of Open Time programs’ data

    

                                                              Following FAIR principles
                                                                    Compliant with Virtual Observatory standards

https://archive.cefca.es/catalogues/

https://tacdata.cefca.es/

https://archive.cefca.es/catalogues/
https://tacdata.cefca.es/
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UPAD
in the framework of the PPCC



UPAD in the PPCC
 LA 4. Ciencia.
 LA 8. Computación, Big data e 

inteligencia artificial

UPAD is the Data Center

of J-PAS y J-PLUS



LA8.2 Renewal of UPAD’s main storage
Old storage: end of its life (disks failing)
Received in Jun 2024. In production since 
Dec 2024. Final position in Apr. 2025.
       1st phase of the renewal complete:

 1.1PB ⇒ 1.1PB @ 5000MB/s (avg r/w)
 4 racks ⇒ 2 racks (reallocation HPC)

2nd phase: ~x2 storage
(using same 2 racks)

                             old
                             storage 

      

                           New storage



External Data Access Machine (EDAM)
OAJ Data is distributed to the world via EDAM:

 Data Releases (DRs) of the main surveys
 DRs of the Legacy Surveys
 Open time data
 Internal DRs

Previous system.
 2 web servers + 2 DB servers:

– Only 1 pair web+DB was running (+ a backup)
 Effective storage: 40TB
 Internal networking: 1GbE

          
       Original EDAM 



LA8.1 EDAM-NG (Next Generation)

Monitoring
EDAM-NG

Installed in 2023. 2024: preparation of the system and the 
applications (into dockers) to be installed, including an upgrade of 
the CEFCA connectivity.

      In production in May 2025
 6 general purpose + 2 monitoring servers

– Effective storage (shared btw nodes): 100TB
– NVMe solid state disks
– Internal networking: 25GbE

 Several instances are running. Highly scalable and 
transparent for the user. Currently:
– 3 instances of the Catalogs Web Portal
– 3 instances of TAC Data (Open Time)
– 2 instances of the DBs

Heavy queries to the DB now take ~1/2 of the time

Currently, only ~10% of the total storage is used



Expansion of the HPC
Recently added in the PPCC.

 Storage and most of the CPU computing from 
the current HPC

 Adding GPU. 5 servers with (per server):
– At least 2GPUs
– At least 800GB storage
– At least 1.5TB NVMe scratch memory
– At least 542GB RAM
– At least 1 CPU (minimun 64 cores)

 Internal networking upgrade to 25GbE
System to be installed in the UPAD due to cooling 
constraints @ CEFCA’s HQ: in the 2 freed racks

Tender open on May 14th 2025

Current HPC
CPU computing

(Supermicro)

HPC original
(HP)

                      
                     

Future
expanned

HPC
with GPU

New main
storage

(already in 
production)



PPCC Valencia actions
 Renewal 2x firewalls UPAD – CEFCA HQ: 1GbE⇒10GbE
 Renewal 2x LTO9 tape libraries for daily raw backups
 Power distribution units (PDU) and T sensors
 Establishment of a collaboration agreement UV-CEFCA
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Computation,
big data and AI



LeMoNNADE
Learning Model With Neural Network Adaptive Distance Estimation
Photometric redshifts (J-PAS & J-PLUS) with LeMoNNADE: (Hernán-Caballero et al. 2025, in prep.)

LeMoNNADE
zphot vs zspec

                                Galaxies

                               QSO/AGN

LePhare
vs

LeMoNNADE
σNMAD

outlier rate

Technical aspects:
 Use of a dense network with a standard 

architecture.
 Pre-training with synthetic fluxes from DESI and 

adaptation with real data.
 Inputs: fluxes and errors. Uncertainty estimation 

(redshift PDF)

Performance:
• Significant improvement along all mag. range
• Trains a unique model for all objects: estimates 

redshift regardless object type ⇒ adds QSO/AGN 
estimates wrt LePhare (based on template fits of 
galaxies)

Model trained @                         



BANNJOS: Star/Galaxy/QSO classification
Bayesian Artificial Neural Network for the Javalambre Observatory Surveys

(del Pino et al. 2024, A&A., 691, 221)

• ML pipeline that uses Bayesian 
NNs to provide full PDFs of the 
classification

• Trained on photometric, 
astrometric and morphological 
information from J-PLUS DR3, 
Gaia DR3, and CatWISE2020 
over 1.2M objects with 
spectroscopy in SDSS DR18, 
LAMOST DR9, DESI EDR and 
Gaia DR3.

• 95% accuracy for r<21.5
• 90% accuracy for r<22.0

Applied to 47.4M objects in J-PLUS DR3
To be applied to J-PLUS DR4 too



Thank you for your attention!
Picture: Óscar Blanco Varela
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