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LIneA Background
Instrument Development

PDS: microdensitometer

Software development

 

Luiz da Costa
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LIneA Timeline

2006 - FAPERJ/ON agreement – first funding
2006 - FINEP Grant 

2007 - DES-Brazil creation
2007 - DES MoU: US$ 300k + US$ 700k software = 10 Staff 

2008 - SDSS-III call to Brazilian community and Brazilian Participation Group 
(BPG) creation
2008 - SDSS-III MoU: US$ 950k + CasJobs mirror = 17 Staff/PostDocs

2011 - LIneA creation
2012 - DES Science Verification

2014 – LIneA renewal triggering
2014 – SDSS-IV agreement

2015 – LSST agreement
2015 – DESI agreement
2015 – LIneA review under way.
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Mission 

1. Provide logistical and financial support to researchers 

participating in large international projects

2. Implement and maintain an Astronomical Data Center

3. Develop and maintain a scientific portal for data 

validation and analysis

4. Help foster education of young researchers in Big Data

5. Contribute to public outreach
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DES
DES-Brazil

DESI
BPG

LSST
BPG

TNO
SDSS
BPG

LIneA

Data Center User Support
Software 

Development

Big Science

Big Data

Scientists
Programmers
DB
Workflows
HPC
Network 

EPO
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Data Transfer
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1. SDSS Database (MS SQL)
2. Lustre (filesystem)
3. DES Database (Postgres)
4. Mass storage (500TB+new 160TB)
5. Processing Cluster (1000 cores)
6. Service Cluster (VMs)

○ Code development
○ git repository

7. High performance Network
○ Science DMZ
○ Data Transfer System (DTS)
○ Firewall

GT-LIneA 

Processing

PoP ⇒ LNCC

500 TB

1000 cores
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Services
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SDSS-III/IV mirror
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Real-time System

Data Mining 

Science Analysis

Over 720 FTE-months of development

Sites



Quick Reduce
"Real-time" quality 
control of DECam 
images

Angelo Fausti and Luiz da Costa
CTIO Blanco Control Room



Data Server
(see Angelo Fausti's talk tomorrow)
Monitor survey coverage
Coadded images quality
View targets
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LIneA Users 108

Fermilab: Portal Users 182

Fermilab: Portal access/month 160

LIneA Twiki users 219

Services 18

Packages (EUPS) 214

Codes in repository 690

Documents 523

Helpdesk tickets 6.300

LIneA site page hits 58.000

1. LIneA Data Center 
2. CTIO Science Portal (QR) 
3. Fermilab/NCSA Science Portal 

(DS) 
4. LIneA Science Portal
5. Webmail 
6. Mailing lists
7. GoToMeeting 
8. Smartsheet
9. Mailchimp

10. Slack
11. TWiki
12. GIT repository
13. Trello 
14. Helpdesk (trac)

Services in Numbers
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Science



162 de Março 2016

•NSF and DOE support
•LBL, SLAC, Fermilab, NCSA, and NOAO 
participation
•International collaborations
•Dedicated telescope time
•Investment in installments
•Low risk. Excellent cost-benefit
•Several by-products: SS, MW, GE...
•Big Data

15 countries: Germany, Australia, Brazil, Canada, 
Chile, China, Korea, USA, Spain, France, England, 
Italy, Japan, Mexico, and Switzerland.

2008 2032

Projects supported by LIneA



September 2016
134 papers
6,932 citations
H-index = 34

Thanks to ADS Bumblebee for metrics

Popular
● DES Overview
● LIGO follow-up
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Facts:
● 20,000 square degrees
● 6 filters
● 10 years
● 5 -10 million alerts/night
● 15 TB/night
● Objects = 37 billion
● Sources = 7 trillion (single epoch)
● Images collected = 5.5 million
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Building LSST BPG
http://bpg-lsst.linea.gov.br/

● Call for LSST BPG Committee
● Call for proposals (Due Oct 1st)
● Room for 10 researchers + 4 post-docs each

http://bpg-lsst.linea.gov.br/
http://bpg-lsst.linea.gov.br/


Survey period Year
Storage

(PB)
Processing
(TeraFlops)

Processing(
# nodes)

Processing
(# Cores)

Support 
servers

2019 618   1,5  9   365  1

2020 618   1,5  9    365  1

1 2021 12.735 29,0 104 6.543 16

2 2022 19.180 55,4 178 11.888 16

3 2023 27.286 83,2 241 17.326 16

4 2024 35.518 111,9 287 22.372 16

5 2025 44.075 141,6 332 27.300 16

6 2026 53.006 172,1 307 31.965 16

7 2027 62.332 203,4 289 36.200 16

8 2028 72.076 235,2 273 40.193 16

9 2029 82.189 266,9 258 43.993 16

10 2030 92.691 299,0 245 47.172 16

LSST Regional Data Center

IT Team of 53 FTEs 



Urgent needs

• Hardware
○ 2,000 additional cores (6,000 until 2020)
○ 1 PB  (5 PB until 2020)
○ LNCC infrastructure (e.g. no-breaks)
○ Network > 10 Gbps
○ DMZ

• People
○ Permanently hire key people
○ Operator
○ 4 Programmers 
○ Analist
○ Project Manager
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Next steps

• Management Committee (selection underway)
• Establish rights and duties of participants
• Period 2016-2020
• Data Center creation
• MoU for entire Brazil?
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Data Centers
Network

Knowledge

Astronomy (LIneA)

Physics

Medicine

Biology

Environment

Geophysics

e-Science Center
Federation of Labs

Consultants



Benefits
1) Integrated planning

2) Coordination

3) Shared infrastructure, talents, and knowledge

4) Reduce costs

5) Optimize human resource allocation

6) Keep Knowledge

7) Long term data curation

8) Organize Big Data meetings

9) Support brazilian participation in large projects
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LIneA Summary

• Multi-user, multidisciplinary lab, and a research network
• It supports several national and international projects (TNO, 

DES, SDSS-III, SDSS-IV, DESI, LSST)
• International Data Distribution Center is something new in 

Brazil (SDSS, DES, e LSST)
• Deploying portals on important US facilities (CTIO, Fermilab, 

NCSA, KPNO, LBL)
• Technical collaboration with RNP, LNCC, CEFET/RJ, Fermilab, 

LBL, LSST,  NCSA, and SLAC 
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Conclusions

• LIneA has a unique role
• It represents a strategy for 20 years of research 
• Forming new kind of researcher: data scientist
• Developing and applying tech to deal with Big Data
• High impact science and high quality tech products
• Infrastructure developed over 9 years
• Experience is essential to enable LSST science in Brazil
• An example of an e-Science Center for Astronomy
• Commitments up to at least 2022.
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Thanks


