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Scientific Motivation

Afterglow Light
Pattern  Dark Ages Development of

400,000 yrs. { Galaxies, Planets, etc.

Inflation, 8 : ‘
Wl AR R 1| Dark Matter

Fluctuations e |

1st Stars
about 400 million yrs.

Big Bang Expansion
13.7 billion years

Implications:

e Cosmological constant ? ]

« Quantum vaccum energy ? ‘ New PhySICS
* Modified gravity theory ?

 Anew kind of field ?

Ciberinfraestrutura para la Ciencia 2



The dark energy facilities roadmap

BPG-SDSS

DES-Brazil

.........................................................................................

BPG-DESI

BPG-LSST

Ciberinfraestrutura para la Ciencia 3



Legacy: Science & Technology

@

4 meter telescope
570 Megapixel camera
525 nights

8 meter telescope
3200 Megapixel
3650 nights

214026 ONADS,

2.5 meter telescope
1000 fibers
By-hand

4 meter telescope
5000 fibers
automatic

Ciberinfraestrutura para la Cten¢ia



Y y/ A Laboratério ] .
: i /( r - ir - ! 0
E ‘,' @ Gompulacas (a) Observatoire | 918, o1
X , X de Pans

AIP CEFET/RJ MBS Observatério

Nacional
s64 %
B § $ S é v
H  urros unesp® =% [P  Ulrer

DES DESI LSST
DES-Brazil BPG BPG

Cientistas

Programadores

Analistas

Especialistas em Banco de Dados
Workflows

Processamento Alto Desempenho
Rede

Data Center User Support
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IT team

Afiliados Cientistas P6s-Doutorandos Doutorandos Mestrandos Graduandos Tecnologistas Administrativo

Fernanda Mello

Cristiano Singulani Eric Souza

Glauber Verde Jeferson Souza Guilherme Soares Leonardo Lacerda Lucas Nunes Maria Aparecida Maria Sanchez Rodrigo Souza
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LIneA Products

Verification Access/Validation Analysis

2 :’“

s | )

Quick Reduce Data Science Server Science Portal
Quick Look Framework LIneA Science Server Small Solar System Objects Portal

- KVNCSA Q}

(see R. Ogando’s presentation)

Ciberinfraestrutura para la Ciencia 8
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L Configuration
elect CCDs
WEXposUres
ced Exposures
erving History
Reset
‘lean Disk
savelag

nental Conditions
RASICAM
tnd Analysis

EXPOSURE

EXPOSURE

14 EXPOSURE

9 EXPOSURE

EXPOSURE I

631.10

Quick Reduce @ CTIO (Chile)

14 CCDs selected




Quick Look Framework (QLF) @ KPNO

analyze 15000 spectra/exposure

DESI Quick Look

Home AboutUs Help Tutorials ContactUs Releases

Pipeline Monitor

=1

Control and monitor the execution of
the Quick Look pipeline

Trend Analysis

M

Simple plots using quantities stored in
the database

Processing History

List exposures that have been
processed

Observing Conditions

Display observing conditions such as
atmospheric transparency, seeing, and
observing background from the GFA
camera

Observing History

O,

Display time series plots for QA
metrics, list of exposures and observed
targets for the current night of for a
range of nights

Survey Reports

Show the overall progress and
performance of survey

Afternoon Planning

).

Browse QA results for exposures
processed by the offline pipeline at
NERSC

Configuration
1] ]
L [ ]|

Configuration of initial settings for
execution

Ciberinfraestrutura para la Ciencia
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DESI Quick Look - Monitor W AN

|Status: Idle | Flavor: science | Process Id: 284 | Exposure: 3905 | MJD: §8773.917 l Date: 2019-10-17

STOP CLEAR DISK

o Step 1 Step 2 Step 3 Step 4

N W W
S A A
o S
DWW W
A A 2
L AT

o
@ o~

T
(
(
(
£
-

Exposure 3905 is ready.
Total runtime: ©:03:05.

Ingestion complete: ©:00:05.

Ingesting QAs...
Exposure 3905 ended (©:03:00).
Sky Subtraction ended (0:00:54).
Fiber Flattening ended (9:00:53).
Spectral Extraction ended (©:02:23).
Sky Subtraction started.
Fiber Flattening started.

:33 Pre Processing ended (0:00:52).

© Copyright 2018, Lnen/DESI 18ea3cc 2018-08-17 16:37:26 -0300




Access/Validation



‘:‘ SLOAN DIGITAL SKY SURVEY Il
\} (
Skyserver %R14 LIneA Mirror

Home Data

Schema

Education

Welcome to the DR14 LIneA Mirror site!!!

Astronomy SDSS

This website presents data from the Sloan Digital Sky Survey, a project to

make a map of a large part of the universe. We would like to show you the
beauty of the universe, and share with you our exatement as we build the

largest map in the history of the world.

Data Access

Navigate

Quick Look | Explore
Finding Chart

Image List

Search

IQS | SQS | IRSQS
SQL Search

Cross-ID

Caslobs B

Education

For Educators
Lesson Plans

Middle School

High School
College Lab Activities
Instructor Guides
Student/Public Research
Galaxy Zoo
Zooniverse

Voyages

Contact Us

Download

Data

Release 14 (DR14). What's new in
DR14, what's new on this site

known problems

Links

sdss3.0rg &

Data Release 14 (&
SDSS-III Saence
Science Archive Server (&
About Astronomy

About the SDSS

About SkyServer

VAO

Credits

Help

Start Here | FAQ 2
Glossary i

Tool User Guides
Cooking with Sloan
SQL Tutonal

About the Database
Schema Browser
Sample SQL Quernies

Data Release Papers

T2 €onye #m fir Bouncaron of 4 T4 8Tt g

Site Search

Distribuicao de Dados SDSS

Help

SDSS-IIl is
supported by

Powered by
Microsoft

Site Traffic
Privacy Policy




LIneA Science Server @ NCSA

DES Data Management

Home DR1 Data Access
Releases v
Get Help If you'd like to access the images and catalogs from DES DR1, please use the complementary set of tools created by a collaborative effort between

NCSA, NOAQ, and LIneA. These tools allow the users to access, obtain, visualize, and explore DES DR1 products.
When using DES data and/or DES access tools please consider the notes in the Acknowledgement page.
About Us Click on the logos below to start exploring DES data tools. Follow the links below to learn more about each tool and their functionalities.

Acknowledgements

DES-BRAZIL

NOAO DatalLab LIneA Science Server

NCSA DESaccess

From these institutions. a rich and comnlementarv set of tools and interfaces were develoned to access and interact with DES data in different



LIneA Science Server

Home Aboutus Help Tutorials Contactus

News
" % 02/02/2018 - Release
X gk % ~ @” v0.20
* *; i ¢ — 01/17/2018 - Release v0.19
¥ ke * 01/05/2018 - Release
- ] v0.18
Sky Viewer Target Viewer User Query I m———

12/13/2017 - Release v0.16
12/01/2017 - Release v0.15
11/17/2017 - Release v0.14

- 11/14/2017 - Release v0.13
~* g 11/10/2017 - Release v0.12
L 10/27/2017 - Release v0.11

10/10/2017 - Release v0.10

Catalog Builder Science
Na/19/2017 - ReleacewnN Q7

Products

@ Cf%’q Drarens | Finep® @ u , o

Ciberinfraestrutura para la Ciencia 16



(= fap viewe
@
& Systematic Maps
B  Nimages
%
|
Display Map
FoV:180°

35.29514

38.84712, 11

Sky Viewer

DES images exploration and validation

Powered by LineA | Dark Energy Survey | NCSA

owoecer - [ENSY -+ &
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User Query

O am»

Release: Y3A1

Name* Bright objects in a RA De¢ box

Description: This query finds unique bright objects in an RADac box
+E3Y3A2 VHS DES a
+E3Y3A2 WISE DES a

SQL

AND mag_auto_g between 19 and 20

AND rownum ¢ 389

 Prver |

Table Content UGS

] dec mag_auto_
[ Bright objects in a RA Dec box 106981709 3500158 -9.963205 19638950
(1 Wellbehaved photometry 106981199 35.002735 9957192 19244544

106969345 35003103 -9.806516 19.081368
150601269 35.005447 9041974 19.909435.
150601497 35008215 -9.047639 19.787481..

Ciberinfraestrutura para la Ciencia



Target Viewer

e B & o @ 52 1 Y & Y1 Wide Survey - STRIPES2 DES2331-0124

7 35256421 -1.32768

Mouse RA, Dec (352.56120, -1.32197)

4| 56 326.02488
5[ 12 348 93379 0.367
6| 32 32823196 0727

7|3 323

8l 1 0.552
9|8 0.666
10| 26 0471

2 0.304
2| 14 0260
13| 70 0.781
4| 53 0.542
15| 44 0718
16| 4 0.080
76 0.291
18 1 0418
19| 17 0.500
20| 10 0.183
21| 1M 0534
22| 38
23| 157
24| 93

49 0.733

48 0.655

Powered by LineA Energy Survey | NCSA
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Analysis

Ciberinfraestrutura para la Ciencia
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Data Installation

Install Images

Install Catalogs

Install Mangle Mask

E2E

Data Preparation

‘ ZP Corrections

Catalog Creation

Generic

Spectroscopic
Sample

Cluster

'

Galaxy Archaeology

Training Set Maker

!

Galaxy Evolution

Creation of Maps
Bad Region Maps

Bright Mask

Coverage Maps

Footprint Maps

Combined Footprint

Depth Maps

Systematic Maps

Photo-z Training

!

LSS

Photo-z Compute

Science
Workflows

Galaxy Evolution
* Luminosity Function
+ Mass Function
+ Halo Occupation
Distribution

Galaxy Archeology
StarHorse

MW Fitting
Sparsex

. . . .

!

Galaxy Properties

Utilities

}

Special Sample

Template Set Maker

Catalog Comparison

Cluster
WAZP
Cluster Matching
WAZP Afterburner

. . . .

S/G Separation

Export Catalog

Large Scale Structure

» Angular Correlation
Function

« Theoretical ACF Fit

A e

Random Catalog

QA Coadd

Cosmology
ACF/APS
« Cluster Counts

.

PMe UL MLM T M v v e e

23




Galaxy Evolution
Workflow

Spectroscopic spec-z
Sample table

Training Set
Maker

)
Data ;
; | Ccoadd objects
Installation table
ﬁ___.—-‘
Star/Galaxy
Classification
Install mask maps and
and maps masks

Pipeline

mandatory input

optional input

Science-ready
Catalogs

Photo-z Training
(and Validation)

Photo-z Compute

Template Set
Maker

Science.ready Photo-z PDF

Catalog

Special Samples
(early / late)

PDF table

Ciberinfraestrutura para la Ciencia

Galaxy Evolution
- Galaxy Prop. Evolution
- Luminosity Function
- Mass Function

24



Science Portal: Analysis

. My Workspace ipelines Tools Data Server Documentation Hel Luiz da Costa
@ My Workspace Pipe p

&
DES Science Portal: Workflows Tweets ¥ Follow

The Science Portal has two instances: @ Des Portal Testing

» Workflows: hosts workflows for Quality Assessment (QA), for the creation of Value-Added Catalogs (VACS) QR results for might 2015-06-13 / 2015-06-12

and for Science Analysis. o il by
« Data Server: provide access to the Catalog Server and published results

The system is designed to be self-evident, use the help icon "(?)" available on each page. @ Des Portal Testing

The Science Portal is a facility developed by LineA™. If you have any question please contant us through the

helpdesk@linea. eov. br he status of 3.0 (Wist) has been updated to

Do not use*

Goals:

« Streamline data handling

o Streamline complex processes

» Facilitate changes in configuration parameters
* Provide provenance @ Des Portal Testing .
* Provide code versioning Tweet | t
» [Easy access to results

» Assure reproducibility
 Assure code legacy

e Assure scalability

@ Des Portal Testing

he status of 3.0 (WISE) has been updated to

Ciberinfraestrutura para la Ciencia 25 .
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DES Science Portal

@ Dashboard My Workspace

Pipelines Tools

Data Server

Science Workflows

Documentation Help

Julia Gschwend

- Data Installation

Data Preparation

DES Science Portal: Wo

Science-Ready Catalogs

The Science Portal has two instances: | Science Analysis

« Workflows: hosts workflows for
Science Analysis.
« Data Server; provide access to t Utilities

Parameter Estimation

The system is designed to be self-evid( Special Samples

Examples

LSS
Cluster
SN
WL

Simulation

50+ pipelines

Galaxy Archeology
Galaxy Evolution
QSO

Strong Lensing

Combined Probes

-

Is (VACs) and for

Tweets vy @desportal 1ne 0

@ Des Portal Testing |
A new Training Set Maker process was pubhshed by
Chnstophe Benorst a.gov.br/V

@ Des Portal Testing

A new Photo-z Trammg process was pubhshed by
Chrlstophe Benorst fe nea.gov.br/VP

@ Des Portal Testing
A new Training Set Maker process was published by

" -



Release:  Y1Al
Data Instalation
Pipeline
QA Coadd
Install Catalogs
Install Mangle Mask
Install Bright Mask
Install Depth Maps
Systematic Maps
Zeropeint Correction
Data Preparation
Pipeline
SG Separation
Spectroscopic Sample
Training Set Maker
Photo-z Training
Photo-z Compute
Galaxy Properties
Photo-z Validation

Template Set Maker

Science-ready Catalogs
Pipeline

Cluster

GE

GA

Lss

Generic

Generic Y3

v | Dataset:

Start

2016-08-01 10:36:05
2016-01-29 08:27:26
2017-09-25 15:30:23
2018-07-04 16:33:39
2017-10-31 16:38:27
2017-05-09 09:30:20

2017-10-10 15:12:29

Start

2018-07-20 11:10:55
2018-08-17 14:25:18
2018-08-23 16:45:37
2018-08-02 06:52:07
2018-08-23 17:40:14
2016-11-17 13:41:08

2018-08-23 17:15:02

Start

2018-08-01 17:08:37
2018-08-07 18:13:10
2017-12-04 16:17:22

2017-06-22 12:02:54

STRIPES2

Duration
02:09:47
03:51:24
01:14:44
00:01:16
00:08:05
00:50:20
00:43:30

Duration
00:43:44
01:21:05
00:05:53
03:54:31
00:06:43
03:20:53

00:03:14

Duration
00:34:04
00:28:07
00:10:34

00:17:32

Portal Dashboard

DES Science Portal Dashboard

Runs

[ T TV, TR P T O Y

(%]

Runs
89

[T

(1N}

Status

1000000 O

g
B

Status

Special Samples

Pipeline

ELG Sample

RED LSS Sample

Catalog Association

Early and Late-type Galaxies

Cluster and Field Galaxies

Science Workflows
Pipeline

ACF Fullshape

ACF GE

ACF LSS

Luminosity Function
Cluster Cosmology

ACF Covariance Matrix

SharHares

Parameter stimation

Utilities

Pipeline

Catalog Comparison
Cluster-Cluster Matching
Cluster-Halo Matching
Concatenate Fields
Download Tool

Export Table

Hinlazd

Ciberinfraestrutura para la Ciencia

Start

Start
2017-11-16 15:34:02

2017-11-06 14:11:13

NIT-NS.19 102121

Start

2016-12-13 11:10:15
2018-06-25 14:07:02
2017-04-18 09:20:56
2017-02-01 23:33:59
2018-08-21 20:40:48
2018-06-15 17:50:39

IN1R02-14 11.87:90

Duration

Duration
00:00:17

00:20:56

n2:na.28

Duration
00:33:01
00:16:25
00:14:51
00:51:11
03:25:04
00:06:30

ANAN-22

Runs

Runs

1o

[ re
<

-

n

Status

Status
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Portal Dashboard

DES Science Portal Dashboard
Release:  Y1Al v | Dataset: |STRIPES2 i
Data Instalation Special Samples
Pipeline Start Duration Runs Status Pipeline
QA Coadd 2016-08-01 10:36:05 02:09:47 1 . ELG Sample
Install Catalogs 2016-01-29 08:27:26 03:51:24 1 . RED LSS Sample
Install Mangle Mask 2017-09-25 15:30:23 01:14:44 3 . Catalog Association
Install Bright Mask 2018-07-04 16:33:39 00:01:16 5 . Early and Late-type Galaxies
Install Depth Maps 2017-10-31 16:38:27 00:08:05 8 . Cluster and Field Galaxies
Systematic Maps 2017-05-09 09:30:20 00:50:20 2 .
Zeropeint Correction 2017-10-10 15:12:29 00:43:30 2 .
= - - Science Workflows
et \ Pipeline
Pipeline Start Duration Runs Status ACF Fullshape
SG Separation 2018-07-20 11:10:55 00:43:44 14 & ACF GE
Spectroscopic Sample 2018-08-17 14:25:18 01:21:05 (7] (] ACF LSS
Training Set Maker 2018-08-23 16:45:37 00:05:53 53 . Luminasity Function
Photo-z Training 2018-08-02 06:52:07 03:54:31 63 . Cluster Cosmology
Photo-z Compute 2018-08-23 17:40:14 00:06:43 7 [ ] ACF Covariance Matrix
Galaxy Properties 2016-11-17 13:41:08 03:20:53 1 . SharHares
Photo-z Validation 2018-08-23 17:15:02 00:03:14 4 . T —
@Iate Set Maker ® )
Utilities
Science-ready Catalogs
Pipeline
Pipeline Start Duration Runs Status Catalog Comparison
Cluster 2018-08-01 17:08:37 00:34:04 89 @ Cluster-Cluster Matching
GE 2018-08-07 18:13:10 00:28:07 2 Cluster-Halo Matching
GA 2017-12-04 16:17:22 00:10:34 5 . Concatenate Fields
Lss 2017-06-22 12:02:54 00:17:32 2 . Download Tool
Genelk ® Export Table
Generic Y3 & G

Ciberinfraestrutura para la Ciencia

Start

Start
2017-11-16 15:34:02

2017-11-06 14:11:13

NIT-NS.19 102121

Start

2016-12-13 11:10:15
2018-06-25 14:07:02
2017-04-18 09:20:56
2017-02-01 23:33:59
2018-08-21 20:40:48
2018-06-15 17:50:39

IN1R02-14 11.87:90

Duration

Duration
00:00:17

00:20:56

n2:na.28

Duration
00:33:01
00:16:25
00:14:51
00:51:11
03:25:04
00:06:30

ANAN-22

Runs

Runs

1o

[ re
<

-

n

Status

Status
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Data Preparation
Pipeline

SG Separation
Spectroscopic Sample
Training Set Maker
Photo-z Training
Photo-z Compute
Galaxy Properties
Photo-z Validation

Template Set Maker

Data Preparation

Start
2018-07-20 11:10:55

2018-08-17 14:25:18
2018-08-23 16:45:37
2018-08-02 06:52:07
2018-08-23 17:40:14
2016-11-17 13:41:08
2018-08-23 17:15:02

Duration
00:43:44
01:21:05
00:05:53
03:54:31
00:06:43
03:20:53
00:03:14

Runs

(=]
~J

> (A e B |

Ciberinfraestrutura para la Ciencia
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Process: Photo-z Compute (77)

Refresh Save Publish Report
 ProcessID  Start time | End time | Versi.. Duraton  Owner Status | Saved  Share  Published Provenance  Comments | Productlog  Products | Export
4027 2018-08-231.. 2018-08-231.. i= 00:06:43  Hillysson .. (@ - < - - B % SN ~ -
4020 2018-08-231.. 2018-08-231. iE 00:15:52  (Cristiano ... @@ - < - = B % S [
4013 2018-08-211.. 2018-08-211. i= 00:32:41  Cristiano .. (@) - < - i B % S -
4012 2018-08-211.. 2018-08-211. = 00:16:51  Cristiano .. (@) - < - i B % % ~
4009 2018-08-201.. 2018-08-201.. i= 00:39:07  Cristiano .. () - < - - B % % -~
4008 2018-08-20 1. 2018-08-201.. i= 00:00:20  Cristiano .. (@ - < - i S S ~
4003 2018-08-17 1.. 2018-08-171. i= 00:14:35  Cristiano .. (@) - < - - B Sy S -~
4000 2018-08-171.. 2018-08-171. i= 00:01:22  Cristiano .. () - < - Y B3 % % ~
3999 2018-08-171.. 2018-08-171. = 00:03:08  Cristiano .. (@ < o B % % ~
3997 2018-08-171.. 2018-08-171. i= 00:13:52  Cristiano .. (@ - < - Y B % % (ad
3996 2018-08-171.. 2018-08-171. i= 00:03:22  Cristiano ... (@) - < - ey B S S ~
3995 2018-08-171.. 2018-08-171. i= 00:17:06  Cristiano .. (@ - < - Y B % % ~
3938 2018-08-02 0. 2018-08-020.. i= 01:13:08  Christoph.. (@ v < v N B3 S S ad
3936 2018-08-020.. 2018-08-020.. i= 00:08:10  Christoph.. (@ - < - o B % % ~
3935 2018-08-020.. 2018-08-020.. i= 00:20:04  Christoph.. (@ v < v - B3 S % -~
3929 2018-08-011.. 2018-08-011. i= 00:25:24  JuliaGsch.. @ - < - Y B % S -~
3924 2018-07-30 1. 2018-07-301.. i= 00:04:13  Christoph.. @@ - < - - ) % S -~
3893 2018-07-191.. 2018-07-191. i= 00:32:12  Hillysson ... @@ Vv < v N B S S -~
3309 2018-02-081.. 2018-02-082.. i= 03:58:31  Julia Gsch.. @ v <% - N B % S ~
3308 2018-02-08 1.. 2018-02-082.. i= 01:35:46  JuliaGsch.. @ < <% v - B3 S S -~
3307 2018-02-08 1. 2018-02-081.. i= 00:51:47  JuliaGsch.. @ v < - P29 B % % -~
3306 2018-02-081.. 2018-02-081.. i= 00:23:32  Julia Gsch.. @R o & - & A S G ~»

< .

w
o

Ciberinfraestrutura para la Ciencia



Process: Photo-z Compute (77)

Refresh Save Publish Report
iProcesle  Start time IEndume | Versi... | Duration ‘Ownef Status |Saved }Share  Published = Provenance ‘Commenls Pmductlog | Products  Export |

4027 2018-08-231.. 2018-08-231.. i= 00:06:43  Hillysson .. @@ - < - - B % S ~ -
4020 2018-08-231.. 2018-08-231.. i= 00:15:52  Cristiano .. (@) - < - - B % S -~
4013 2018-08-2- °  Tntt ottt o= et o - - - = - =5

Provenance Iﬁ% ~
4012 2018-08-2 : % -~

Name - Process ID  Productlog  Comments =
4009 2018-08-2 -

"33 Photo-z Compute 4020 % R =
008 2018082 5 3 Photo-z Training 3922 % B ° ~
4003 2018-08-1 g3 Training Set Maker 3921 % B o ~
4000 2018-08-1 (2] SG Separation 1985 % B o -~
3999 2018-08-1 (Z] Spectroscopic Sample 3795 % @ b -
3997 2018-08-1 @ () 5G Separation 3525 % B % -
@ () SG Separation 2437 % B
3996 2018-08-1 N ~
=] Install Catalogs 35 % B
i b =] Install Catalogs 472 % B o i
3938 2018-08-0 =7 SG Separation 2584 % ) -~
3936 2018-08-0 =] Install Catalogs 35 % B N ~
3935 2018-08-0 =] Install Catalogs 139 % B % ~
5 e =] Install Catalogs 119 % B % =
=] Install Catalogs 35 % B N

3924 2018-07-3 ] Install Catalogs - % B -
3893 2018-07-1y 1... cvic-us-1y 1. = uuUiaZiiL nmysson ... g (v 4 = ¥ 4 Fo 7Y =] o 'b ﬁ
3309 2018-02-081.. 2018-02-082.. i= 03:58:31  Julia Gsch.. @ v < - Y B % % -~
3308 2018-02-08 1.. 2018-02-082.. i= 01:35:46  JuliaGsch.. @ < <% V4 - B3 % S -~
3307 2018-02-08 1. 2018-02-081.. i 00:51:47  JuliaGsch.. @@ < < - N B % % [
3306 2018-02-081.. 2018-02-081.. i= 00:23:32  Julia Gsch.. @R o - & A S G ~»

< .

w
=
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Solar System Objects Portal



First three years 4,3 millions CCDs examined
GAIA+LSST => industrial scale

Pointings Z\~

Number of CCDs for each band Number of CCDs in intervals of exposure time - Pointings in sky

4 DpasHeoARD (seconds) ==
o)
8137

1600 “7
| 17004 TOTAL OF CCDS
800+ |
| 850
'} o S e e e | i
g r y z i u

oL | —
0-100 100-200 200-300  300-40
M band

S B 2016/02/1.

LATEST POINTING

REGISTRATION

8 1 3 7 NUMBER OF CCDS DOWNLOADED O NUMBER OF CCDS NOT DOWNLOADED

REFINE ORBIT

PREDICTION OF OCCULTATIONS . N
List with all pointings

POST RESULTS

LIGHT CURVE ANALYSIS

Search By expnum, filename

OBSERVATION DATE FILENAME CDD NUMBER BAND EXPT‘CSERE RA_CENT DEC_CENT DOWNLOADED
Sat, 13 Feb 2016 02:00:00 GMT D00516764_z_c31_r2380p01_immaskedfits 31 z 90 61470785  -16.250106 v
Thu, 11 Feb 2016 02:00:00 GMT D00516013_g_c11_r2380p01_immasked fits 11 g 90 0363306  -45.186802 v

(see M. Banda's presentation)

Ciberinfraestrutura para la Ciencia 33



LIneA Infrastructure



2 de Margo 2016

Data Transfer

625 TB/year RTT 168ms

NCSA
IP: 141,142 234,152

5
( 1678 P: 128.220.233.214

LineA

IP: 186.232.60.88

9 hops
RTT 176ms

DES

62.5 T8/ year
Near 18 GB/day

Label
[ Internet2

ESnet

CTIO
IP: 139.229.14.31

Ciberinfraest@iutaegara la Ciencia
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Computational Infrastructure

SGI AILTIX 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

DMZ

Mass Storage
740 TB

LUSTRE
20TB

SDSS DB
MS SQL

DES DB
Postrgres

Skybot
Postgres

2020 - 3 PB, 3000 cores




Centro de Acesso e Processamento de Dados (CAPDA)

‘HTCondor
Central Manager and Submitter

APOLLO 2000
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HDFS v2.6.0 - 16 TB

Storage area ~700 TB

“MS04 (240 7B) : MS01 (500 TB)

Process results (/process)
Archive area (farchive)
Packages repository (eups)
Backups

iSCSI volume (DTS)

Storage System

NFS Protocol

Imnti/scratch (20TB)
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Virtualization cluster

Host 1

Host 2

Host 3

Host 4

Host 5

Primary LDAP
Master DNS
Master webserver
DNS mirror

DNS mirror

LDAP mirror

CICD webtools

Trac helpdesk system
Twiki

LDAP mirror

DNS mirror

DNS mirror

Master e-Mail
DNS mirror
Mailing lists
DNS mirror

Document Database

Development Server

LDAP mirror

LDAP mirror

'
'
'
'
Monitoring tools A -
'
1
1
'
'
HDFS namenode and subrrmt!!’

Dedicated Scheduler (MP1) :

Lustre - 1 Gbp:

? Gbps:

Processamento ~20 Tflops

Storage ~ 740 TB
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Host 6

Host 7

SDSS Frontend A

Master bookkee

Slave bookkeeping DB
Monitoring tools B
LDAP mirror

DNS mirror

HTCondor portal submitter
Monitoring tools C

Windows support machine
EUPS packages repository

Backup manager server
FTP area

Meonitoring tools D

DNS mirror

Monitoring tools D
Secondary webserver
Slave e-Mail
JupyterHub server
SDSS Frontend B
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Future: the LSST challenge



LSST

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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9 square degrees

3.2 Gpixels
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Data Production Milestone

First calibration data from Auxiliary Telescope

First on-sky and calibration images with ComCam

Images from Camera re-verification at Summit Facility
Sustained observing with ComCam

First on-sky and calibration data from Camera+Telescope
Sustained scheduler driven observing with Camera+Telescope

Start Science Verification mini-Surveys

Start Date

November
2018

May 2020
July 2020
August 2020 ]
February 2021

April 2021

June 2021

Ciberinfraestrutura para la Ciencia
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Installation and Initial
Testing

Installation and Initial
Testing

Ciberinfraestrutura para la Ciencia
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4%

~ French IN2P3 Site

\.'. ._.‘ - 'l ] 1
NEENEPI T pata Release production
(subject to final agreement approval)

Split Data Release
Archive Site || Processing : 50% @
Archive Center || NCSA / 50% @ CC-IN2P3

Alert Production .
Data Release Production 2 copies Of the data

KN

NCS.

Calibration Products Production
EPO Infrastructure

Long-term Storage (copy 2)
Data Access Center
Data Access and User Services

Dedicated Long Haul
Networks

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

Summit and Base Sites

Telescope and Camera
Data Acquisition
Crosstalk Correction

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

HQ Site

Science Operations
Observatory Management
Education and Public Outreach

Lavge Syaopeis Survey Telescewe
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Tabela 19.5 - Modelo de crescimento do centro de dados regional do LSST.

Ano do Ano |[Storage|Processamento| # |Processamento
levantamento |calendario| (TB) | (TeraFlops) [Nés| (# Cores)
2019 618 1.5 9 365
2020 618 1,5 9 365
1 2021 12.735 29,0 104 6.543
2 2022 19.180 554 178 11.888
3 2023 27.286 83,2 241 17.326
< 2024 35.518 1119 287 22.372
5 2025 44.075 1416 332 27.300
6 2026 | 53.006 172,1 307 31.965
7 2027 |62.332 203,4 289 36.200
8 2028 72.076 235,2 273 40.193
9 2029 82.189 266,9 258 43.993
10 2030 92.691 299.0 245 47.172

Ciberinfraestrutura para la Ciencia
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DES and LSST releases

Number of o bJ ects 40 37.000.000.000
30
E 20 18.000.000.000
2
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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)



