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The Rubin LSST In-kind Program 
https://www.lsst.org/scientists/in-kind-program 

slide credits: Aprajita Verma - LSST PCW 2023
BRA-LIN in-kind contribution program
country institution

https://www.lsst.org/scientists/in-kind-program


BRA-LIN in-kind contribution program

Program lead: Luiz da Costa 
Program manager: Julia Gschwend 

In-kind contributions:

● S1: Lite IDAC - access to lite catalogs for the whole collaboration  

● S2 and S3: Pipeline Scientists - software development efforts 

● S4: Photo-z infrastructure - software and advanced data products 
periodically delivered 

Computing 
infrastructure, 

software products, 
human resources

Data rights for 80 
Brazilian scientists 
(16 PIs and 64 JAs)



BRA-LIN - cronograma de entregas 

● S1: Lite IDAC (5 PIs)

○ 2021 - 2025: Implementation and tests 

○ 2026/1: Commissioning 

○ 2026/2 - 2039: Operations 

● S2: 1 pipeline scientist for DESC PZ

○ contribuição retirada da proposta 

● S3: 2 pipeline scientists for DESC TJP (2 PIs)

○ 2021-2024*: 0.25 FTE each (total 2.0 FTE)  

Acordo de 2015 (Infraestrutura de rede - contribuição da RNP) (8 "historical" PIs)

Total: 120 posições para pesquisadores brasileiros (24 PIs + 96 JAs) → Brazilian Participation Group (BPG)

● S4: Photo-z infrastructure for Rubin DM (8 PIs)

○ 2021-2024: Implementation and tests 

○ 2025-2039: Operations (PZ Operations starts 
with LSST Commissioning)

● Program Manager (1 PI) 

○ 2021 - 2039 

https://www.linea.org.br/colaboracao/legacy-survey-of-space-and-time


Cronograma oficial de DRs apresentado em janeiro no AAS Town Hall
em vermelho: anotações Carlos Adean



Relatórios avaliações e feedback 



The IDAC



BRA-LIN-S1: The Brazilian IDAC 
Contribution Lead: Carlos Adean 

IDAC Lite Resources 
● 5 PB storage 

● 500 TB database PostgreSQL

● 500 cores HPC (~25 TFlops)

● 20 Gbps network

● Kubernetes cluster (JupyterHub)

(2+1) annual data releases 

https://www.linea.org.br/idac 

Financiado por: 

Eloir Troyack
System Analyst

Nubia Garcia
System Analyst

Carlos Adean
System Analyst

IDAC Contribution Lead

Current IDAC Infrastructure Team

http://www.youtube.com/watch?v=j0NCNa2-u8E
https://www.linea.org.br/idac


O IDAC Brasil já é realidade! (fotos de 2024)
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Brazilian IDAC User Interfaces 

Sky Viewer / Target Viewer
Image visualization
and catalog overlay

interactive app JupyterLab

Solar System PortalPZ Server

User Query Tool
SQL/ADQL 

MyDB

Documentation Site
user manuals

tutorials 



Não perca! Amanhã: 

Tópicos abordados: 

● Quais tipos de dados o Rubin Observatory vai disponibilizar? 

○ para os membros do projeto X para o público geral

○ via DAC X via IDACs

● Onde e como acessar os dados? 

○ do LSST em geral

○ hospedados no IDAC-Brasil  

● Onde obter informações?  

● Como obter ajuda? 



DESC Pipeline 
Scientists



Firecrown
Contribution Lead: Dr. Sandro Vitenti 
Recipient:  LSST DESC TJP Working Group

Entregue! ✅ 



● Tentativa de suprir as 0.85 FTEs que ficaram pendentes com a saída do Felipe Oliveira. 

● Ainda em fase de negociação com o recipient group. As entregas começam a contar a partir dos 
relatórios trimestrais.   

● Detalhes na apresentação do Clécio de Bom.    

ML applications for WL 
Contribution Lead: Dr. Clecio de Bom 
Recipient:  LSST DESC Time Domain WG



PZ Services



BRA-LIN-S4: Photo-z Services 
Contribution Lead: Julia Gschwend

Four in-kind contributions
● S4.1: Training Set Maker 

● S4.2: PZ Server

● S4.4: PZ Compute 

● S4.3: PZ Validation Cooperative 

Overview of PZ in-kind contributions: 
https://linea-it.github.io/pz-lsst-inkind-doc/ 

https://linea-it.github.io/pz-lsst-inkind-doc/


Motivation: 
Data Management Roadmap to photo-z for LSST Objects (ls.st/dmtn-049)

Previous experience with Photo-z 
Pipelines and production of value-added 
catalogs in the DES Science Portal 

http://ls.st/dmtn-049


Overview of PZ in-kind contributions: 
https://linea-it.github.io/pz-lsst-inkind-doc/ 

Motivation: forecasted use cases

https://linea-it.github.io/pz-lsst-inkind-doc/


Summary of in-kind contribution BRA-LIN S4: Photo-z (PZ) Services
Contribution Lead: Julia Gschwend

Recipient: Rubin Observatory DM team (PZ Coord. Group) 
Contact: Melissa Graham

4 Deliverables in Section S4:

S4.1 Standardized training/validation sets

● Data products (recurrent): spec-z compilation, matched 
spec+photo set

● Software: Python package Training Set Maker
● Cross-matching as a service using IDAC's infrastructure

S4.3 Photo-z Validation Cooperative

● FTEs to help on the upcoming Photo-z Validation 
Cooperative: organization of validation results, write 
reports, prepare notebooks.

S4.2 PZ Server

● Data management tool and user interface to facilitate 
sharing results among RSP users (100% software, 
development/maintenance).

● Web-based platform and API (Python library) 

S4.4 PZ tables

● Data products (recurrent): PZ tables as federated datasets 
available in the Brazilian IDAC.

● Software: pipeline PZ Compute (wrapping of PZ codes 
and run for massive datasets using the IDAC's computing 
resources). 



The PZ Server



PZ Server overview
A specialized service for creating and 
hosting pz-related derived data products

https://pzserver.linea.org.br 
 (test environment at https://pzserver-dev.linea.org.br)

Cristiano Singulani
Back-end developer 

Glauber Vila-Verde
Front-end developer 

Julia Gschwend
 Scientist

Contribution Lead

Jandson Vitorino
Front-end developer 

Luigi Silva
 Scientist

Python Library (API)  $ pip install pzserver 

https://linea-it.github.io/pzserver/ 

Repo: linea-it/pzserver_app  Repo: linea-it/pzserver  

https://pzserver.linea.org.br
https://pzserver-dev.linea.org.br
https://linea-it.github.io/pzserver/
https://github.com/linea-it/pzserver_app
https://github.com/linea-it/pzserver


PZ Server - A&A with CILogon and Rubin Auth. API 

+ IDAC IT team

Cristiano Singulani
Back-end developer 

Glauber Vila-Verde
Front-end developer 



Training Set Maker



 

2. Cross-matching 
with objects 

catalog using 
LSDB*

3. Register Train/Valid 
sets as data products 

on PZ Server

1. User requests 
Train/Valid sets based 
on a spec-z catalog + 
selection criteria

4. Return metadata and 
data access instructions

PZ Server pipelines 
The Training Set Maker service

Cristiano Singulani
Back-end developer 

Julia Gschwend
 Scientist

Jandson Vitorino
Front-end developer 

Luigi Silva
 Scientist



PZ Server pipelines 
The Training Set Maker service

Cross-matching service to create Training Sets on demand

Back-end: 

● Orchestration system to receive users requests and run 
processes at the IDAC

● Data partitioning based on HATS

● LSDB as cross-matching tool 

● Training Sets created become available
as a PZ Server data product  

Front-end : 

● PZ Server API (methods in PZ Server class)

● Pipelines page on the PZ Server  

developed by LINCC 
team

 

2. Cross-matching 
with objects 

catalog using 
LSDB*

3. Register Train/Valid 
sets as data products 

on PZ Server

1. User requests 
Train/Valid sets based 
on a spec-z catalog + 
selection criteria

4. Return metadata and 
data access instructions



HATS and LSDB @LIneA report 

DES 
DR2

Gaia 
DR3

DES DR2 x Gaia DR3

https://docs.lsdb.io/en/stable/ 

Luigi Silva
 Scientist

https://docs.google.com/document/d/1-_TIuTRyTS9TavFcyUd5kFYR8gc0CpW2muzgPY3Y8DA/edit?usp=sharing
https://docs.lsdb.io/en/stable/


PZ Compute
PZ tables as federated datasets 



PZ Compute 
PZ Tables as federated datasets

Cristiano Singulani
Back-end developer 

Heloisa Mengisztki
 Back-end Developer

Julia Gschwend
Scientist

Henrique Dante
 Software engineer

PZ Compute pipeline optimizes the usage of LSSTDESC/RAIL's 
PZ estimators on the IDAC's cluster HPE Apollo 2000 using Slurm 

linea-it/pz-compute 

Luigi Silva
 Scientist

https://bella-programme.redclara.net/index.php/pt/component/content/article/99-ultimas-noticias-2021/222-bella-stanton-future?Itemid=437
https://github.com/linea-it/pz-compute


Summary of PZ Compute stages

Stage I - Data acquisition
● Data transfer from USDF
● Organize/split into data partitions, data cleaning
● Download and store ancillary files

Stage II - Photo-z pre-processing
● Training PZ machine learning methods
● PZ scientific validation 

Stage III - Photo-z computing
● Execute PZ codes (use RAIL as code wrapper)
● Validate results with Rubin PZ Coord.

Stage IV - Photo-z post-processing
● Data transfer from BR IDAC to USDF 
● Register on RSP as a federated dataset.

linea-it/pz-compute 

PZ Compute 
PZ Tables as federated datasets

https://github.com/linea-it/pz-compute


Undergrad science projects

Heloisa Mengisztki
 Back-end Developer

(supervisor: Dr. Julia Gschwend)

Andreia Dourado
Undergrad Student

(supervisor: Prof. Bruno Moraes)PCW 2023
RCW 2024

https://docs.google.com/presentation/d/1C3tOnrZSP-Y3Pvw4NMUN7pkfS0P7aNnI51_Ga-wl_GE/edit?usp=sharing


PZ Compute performance tests

*  multiple copies of DP0.2 to mimic a 40 billion objects sample
** unrealistic configuration (default = 8 templates) 

Optimal☨ input data partition (skinny tables): 

❖ 130k objects/parquet file or ~15 MB

☨ considering IDAC's resources, RAIL's requirements and 
memory usage requirements including outputs and temporary 
files. 

Next algorithm to test: DNF

Latest results of performance tests (DR11* forecast): 

BPZ** FlexZBoost TPZ Lite LePhare

~7 hours ~9 hours ~9 hours ~24 days



Contribuição  
não coberta 
pelo acordo 



Além da obrigação: 
Rubin Data Management's ConsDB

https://dmtn-227.lsst.io/ 

https://dmtn-227.lsst.io/


Considerações
Finais



Resumo 
O programa de contribuições in-kind BRA-LIN inclui: 

❖ Um centro regional de dados com infraestrutura própria, cópias locais dos dados e plataformas 
científicas dedicadas para a comunidade LSST.

❖ Diversos projetos de desenvolvimento de software para apoiar a ciência feita com dados do 
LSST. 

❖ Produção de produtos científicos sob demanda e com entregas periódicas previstas para todo o 
período de comissionamento e operação do LSST. 

❖ Recursos humanos - desenvolvedores experientes em software para astronomia e cientistas de 
dados com mestrado e doutorado em astronomia.  

Além disso, vale ressaltar que: 

❖ Todo software produzido como contribuição in-kind é código aberto (disponível na organização 
linea-it no GitHub)

❖ Suas sugestões são bem vindas. Conte-nos sobre o seu caso de uso: julia@linea.org.br  

https://github.com/linea-it/
mailto:julia@linea.org.br


#PeloFuturoDaCiência
#PeloFuturoDaAstronomia

Obrigada pela sua atenção!
Contato: julia@linea.org.br 

https://www.linea.org.br   

LIneA é apoiado por:

mailto:julia@linea.org.br
mailto:julia@linea.org.br
https://www.linea.org.br

