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Dark Energy

Dark Matter

Baryons

Dark Energy

Dark Matter

Baryons

Scientific Motivation

Implications:
• Cosmological constant ?
• Quantum vaccum energy ? 
• Modified gravity theory ?
• A new kind of field ?

New Physics
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BPG-SDSS

DES-Brazil

BPG-DESI

BPG-LSST
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Legacy: Science & Technology

4 meter telescope
570 Megapixel camera
525 nights

8 meter telescope
3200 Megapixel 
3650 nights

2.5 meter telescope
1000 fibers
By-hand

4 meter telescope
5000 fibers
automatic
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DES

DES-Brazil

DESI

BPG
LSST

BPG

SDSS

BPG

LIneA

Data Center User Support
Software 

Development

Big Science

Big Data

Cientistas

Programadores

Analistas

Especialistas em Banco de Dados

Workflows

Processamento Alto Desempenho

Rede 

EPO
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Software Development
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IT team
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Verification Access/Validation Analysis

CTIO

KPNO

LIneA Products

Quick Reduce
Quick Look Framework

Data Science Server
LIneA Science Server

Science Portal
Small Solar System Objects Portal
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(see R. Ogando´s presentation)



Verification
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Quick Reduce (QR)

• Monitora qualidade das imagens da DECam (500 Megapixels em 62 

CCDs) em “tempo real”

• Um ano de operação (redução extração avaliação)

• Mais de 50 mil exposições avaliadas

• 50 Terabytes de dados processados

• Resultados transferidos para o LIneA

• Disponível para a comunidade usuária do Blanco

GT-LIneA 10 10Sala de controle do Blanco

Quick Reduce @  CTIO (Chile) 
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Quick Look Framework (QLF) @ KPNO
analyze 15000 spectra/exposure
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Access/Validation
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Distribuição de Dados SDSS
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LIneA Science Server @ NCSA

UNICAMP - Escola de Invero - Julho 2018 15
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Sky Viewer
DES images exploration and validation



Ciberinfraestrutura  para la Ciencia 18



User Query
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Target Viewer
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Analysis
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Science Portal
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Galaxy Evolution
Workflow
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Science Portal: Analysis

25

Goals:
• Streamline data handling
• Streamline complex processes
• Facilitate changes in configuration parameters
• Provide provenance
• Provide code versioning
• Easy access to results
• Assure reproducibility
• Assure  code legacy
• Assure scalability
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DES Science Portal - Science Workflows

50+ pipelines



Portal Dashboard
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Portal Dashboard
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Data Preparation
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Solar System Objects Portal
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First three years 4,3 millions CCDs examined
GAIA+LSST => industrial scale
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(see M. Banda´s presentation)



LIneA Infrastructure

Ciberinfraestrutura  para la Ciencia 34



Data Transfer
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Computational Infrastructure
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2020 - 3 PB, 3000 cores
36

SGI AlLTIX XE 1300
42 nodes (504 cores)

4.8 Tflops

SGI ICE-X
4 blades (96 cores)

3.4 Tflops

4 HPE APOLLO 2000
(544 cores)
15.7 Tflops

VM Service Cluster

LUSTRE
20 TB

Mass Storage
740 TB

SDSS DB
MS SQL

DES DB
Postrgres

Skybot
Postgres

DMZ
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Processamento ~20 Tflops
Storage ~ 740 TB

Centro de Acesso e Processamento de Dados (CAPDA)



Future: the LSST challenge
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LSST

39

1.65 m

(5’-5”)

Estimated numbers for DR-1 release

Objects = 18 billion

Sources = 350 billion (single epoch)

Forced Sources = 0.75 trillion

Estimated numbers for DR-11

Objects = 37 billion

Sources = 7 trillion (single epoch)

Forced Sources = 30 trillion

Visits observed = 2.75 million

Images collected = 5.5 million

Alert Production:

Real-time alert latency = 60 seconds

Average number of alerts per night= 

"about 10 million"

Data and compute sizes:

Final database size = 15 PB

Final disk storage = 0.4 Exabytes

Peak number of nodes = 1750 nodes

Peak compute power = 1.8 PFLOPS

1 billion dollars
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video
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9 square degrees

3.2 Gpixels
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HQ Site
Science Operations
Observatory Management
Education and Public Outreach

Data Access and User Services

Archive Site
Archive Center

Alert Production

Data Release Production

Calibration Products Production

EPO Infrastructure

Long-term Storage (copy 2)

Data Access Center
Data Access and User Services

Summit and Base Sites
Telescope and Camera

Data Acquisition
Crosstalk Correction

Long-term storage (copy 1)
Chilean Data Access Center

to Champaign, IL (existing fiber)

Dedicated Long Haul 
Networks

Two redundant 40 Gbit links from La Serena 
to Champaign, IL (existing fiber)

French IN2P3 Site
Data Release production

(subject to final agreement approval)

Split Data Release 

Processing : 50% @ 

NCSA / 50% @ CC-IN2P3

2 copies of the data
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Y1 S82 Y1 SPT Y3 FULL Y5 FULL LSST Y1 LSST Y1

Number of objects





Summary

• LSST is a reality 

• Operation of test camera starts 2020 survey 2022

• Challende: how to scale from DES (data transfer, storage, 

processing)

• Need to integrate portal to cloud to distribute storage and

computing

• Goal: implementation of a regional Data Access Center (DAC)
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