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Atuacéao do Grupo:

Projetos: FAPESP,

Cursos de Exten

Computacéo
Science (UT/O

inistério do Meio
iente, ANEEL,

Especializaca
Data (2 anos);
Chief Data Offic
(CDO)-MIT
Cursos gratuitos
comunidade.
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Introducao;

Gestao de Dados Cientificos
Integracao/Compartilhamento de dado

Exemplos de projetos (ARM e DataONE);
Conclusoes;
Referéncias.



Dados: Fluxos de fatos coletados (brutos) que repre eventos do
dominio (ex: umidade, temperatura, precipitacao, obs
etc);

Informacao: Conjuntos de dados significativos e Uuteis
humanos em processos como o0 de tomada de decisoes;

Conhecimento: Informacbes inter-relacionadas nao estrutura
regras que direcionam as tomadas de decisoes.

Fonte: CORREA, 2011 — Adaptado Laudon, 20
5



Dados — Definicoes

Dados tem muitas definicoes. Mas uma
gue unifica nosso foco € o resultado de
uma pesquisa que nao esta codificado
nos textos de artigos, monografias,
dissertacoes, teses, etc

Gestao de Dados € uma iniciativa global
gue reconhece a importancia dos dados
primarios, bem como produtos que
possam ser gerados a partir dos dados.

Cortesia: Profa. Dra. Suzie Allard (University of Tennessee)



O gue sao dados de
pesquisa?

Colec0es de registros ou medicoes utilizadas pelos
pesquisadores para realizar suas pesquisas.ou
fornecer um registro de evidéncias de suas

pesquisas“... qualquer informacédo que possa ser armazenada em

formato digital, incluindo texto, nUmeros, imagens, video ou filmes,
audio, software, algoritmos, equacodes, animacdes, modelos,
simulacoes, etc. “

Attributes

« Digital

« Heterogeneous
« Contextual

« Valuable

Cortesia: Profa. Dra. Suzie Allard (University of Tennessee)



Exemplos de Dados de Pesquisa

ENENGYISCIENCE

esponses to questionnaires,
views and focus groups

Real-time observational data, Model ru

Light curves, images
Sagizll & Puolie

Numeric, tabular, GIS, qualitative, Vaailth) et lae

Diffraction images, audio and image data
derived data

(ehemical

crysitzillagraiony Sioloeficzl

envirenmental
Images from confocal

microscopy _ _
3-D simulations

Classics

Systas ololac)y

Microarray data, genomic sequences _ _
Catalogues; lists; lexica;

annotated texts Cortesia: P
Suzie Allare

Examples taken from Research Information Network (RIN) in association with the Joint Information Systems Committee (JISC) and the Natural (Universit
Environment Research Council (NERC). (2008). To Share or not to Share: Publication and Quality Assurance of Research Data Outputs Report o/
commissioned by the Research Information Network (RIN). Main report. June. Tennessee



PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVERY

TONY HEY, STEWART TANSLEY, AND KRISTIN TOLLE

DATA

Image: NASA C 98-2815




Paradigmas da ciéncia

Ha mil anos:
— A ciéncia fol empirica.
— Usada para descrever fenOmenos naturais.

Observagdes

Ha poucos séculos:
—~ Aciéncia passou a ser também tedrica. [g]'z A
— Uso de modelos, generalizacoes, etc. ’

3 a | Maxwell

Nas ultimas décadas: P
— Pesquisadores passaram a validar seus 2
modelos tedricos com o uso de simulacoes.

- Ciéncia computacional.

: o = 1 Simulagdo de
= ())?;' | fenémenos
-~ . -

X <%~/ complexos

Slides adaptados da apresentacdo de Jim Gray: eScience Talk at NRC-CSTB meeting. http://research.microsoft.com/~gray/talks
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e-Science: O quarto paradigma

Hoje:
Ciéncia orientada a grande volume de dados

(Data-intensive Science: Unifica teoria,
experimentacao e simulacéao).

Dados capturados por instrumentos ou
gerados por simulacao.

Dados processados por software.
Informacao/conhecimento armazenados
em computadores (em grande escala).

Pesquisadores analisam arquivos/bases de
dados por meio de gerenciamento de dados

e estatisticas.

Slides adaptados da apresentacdo de Jim Gray: eScience Talk at NRC-CSTB meeting. hitp://research.microsoft.com/~gray/talks 11
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Ciéncia Convergente

“the merging of 1deas, approadkes and
technologies from widely diverseSgglds of
knowledge to stimulate innovation aNg
discovery”

~ WP Gonvergence
"A fusao de idéias, abordagens <R iih
e teCﬂOlOgiaS de Cam pOS de -F.m:ilnla!innTUnsdIscinl;;?:v-In;ﬁ'oho
conhecimento amplamente . “"’3;‘.’.?2:%»2"22‘;28,,,":“*-

L.
Inovacao e a descoberta” SNl

diversificados para estimular a




1L Introduezio — Ciarnieia dos Dzicos
e Em busca por uma definicao formal sobre Ciéncia dos
Dados, encontramos diversos trabalhos na literatura

— Embora muito se discuta sobre a composic¢ao das ativi
conceito ainda ndo é algo fundamentalmente estabelecido

e Para Zhu e Xiong (2015), ha quatro ver
(perspectivas) que buscam caracterizar Cie

-n-

dos Dados

s de Ciéncia dos Dados, o seu

PCS5031 - Introducéo a Ciéncia dos Dados



. Introduezio — Ciangiz dos Dados

Embora ndo haja consenso sobre a defini¢cao, encontramos como
elemento comum em todas as propostas um processo de
manipulacéo, processamento e analise de~dados, que visa a
descoberta de novos conhecimentos

Para Alex Dehktyar (2016),

— Ciéncia dos dados € uma disciplina que permite tratar o
0 ciclo de trabalho com os dados, considerando
atividades que compreendem desde a aquisi¢ao dos
dados, passando pela analise dos dados, até o
processo de apresentacao dos dados e obtencao
de novos conhecimentos

14
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1. Introdugzio — CiSncia dos Dados

Passo 1: Estabelecer
Questionamentos L Passo 2: Adquirir Dados
. ]
" .

~ Fonies de
S Dados

Passo 7: 1 Queremos algo __T Passo 8: Refinar o problema
Analisar J a mais?

Resultados

EANS
i , hY
/ NN \ )
. : 'I"I . \‘ Ir
. tie e [Passo 4: Realizar mndelo}

% A J
\ / elo de X
[Passo 6: Apresentar e 4
X W, :::::______-r
},\ \\ ‘( Passo 5: Analisar [era-:iau»sl]I -
> -

Resultados

Cortesia: Alex Dehktyar _ |
PCS5031 - Introducéo a Ciéncia dos Dados
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2. Quasides sours @ Gasitlo ds

Dacos Clarnifiice

O que éum
Como posso [ P| " plano de gestao
visualizar e anejar ] e de dados?
analisar os ~7 ~N

dados?

‘ Analisar] [ Coletar

Q0o

Que

ferramentas
eu posso
utilizar?

Que outros
dados
existem?

OOO

Descrever ]

O que séao
metadados?

™~ g
O © [ Preservar ]"OQ

mantenho meus
dados?




2. Por qus 2 gasizio dg dados’

PORQUE APLICAR AS TECNICAS E CONCEITOS DE GESTAO DE
DADOS?



2, Porsbua 2) gasizlo dg dhdos?
Se seus dJados calrem em maos
erradas? R

natio.nal security'has leaked |

from Whitehall, the head of the
civil service has warned.

Cabinet Secretary Sir Gus

O'Donnell said there were "one or
two" leaks from areas dealing with
national security.

Fonte: http://news.bbc.co.uk/1/hi/uk/8332445.¢tm
Giving evidence to the Commons Public Administration Committee, Sir



2. Por qus 2 gasiElo da dados?
SE FOR NECESSARIA REPRODUZIR AS

ANdtese? —

Leading British scientists at the University of East Anglia, who were accused of
manipulating climate change data - dubbed Climategate - have agreed to publish their
figures in full.

B Print this article

Copenhagen climate
change conference
News » UKNews »
Earth News »




2. Por qus 2 gasitlo d3 dadog?

SE ESTE FOR O SEU INSTITUYO DE
PESQUISA?

Incéndio no Instituto Butantan destroi
maior acervo de cobras do pais

RIO DE JANEIRO

Incéndio de grandes proporcoes
destréi o Museu Nacional, na

Quinta da Boa Vista

Fontes:


http://g1.globo.com/sao-paulo/noticia/2010/05/incendio-no-instituto-butantan-destroi-maior-acervo-de-cobras-do-pais.html
https://g1.globo.com/rj/rio-de-janeiro/noticia/2018/09/02/incendio-atinge-a-quinta-da-boa-vista-rio.ghtml

2. Por cua 2 gasizio da dados?

SE ESTA FORA SUA | CASHREWARD
MOCHILA? o

* Black [AK] Bur
4 ton Rucksack
* Loston Friday 1 cksack

“O HD externo € muito . B 3 Paian5 c 1 Pancor
Importante, pois contem 5

op (white )
& ¥ wWihite "hCP
exter X dC00. =
.\tunal hard drive ang scientific r k), a black
documents HIC research

5 1ard drive js Vg
0 xpe as it contains 5 years

anos de dados de
pesquisas...”

anton

'ms or contact me on- 07804430054

(ar456@cam.ac.uk)

Fonte: http://blogs.ch.cam.ac.uk/pmr/ Thank you!:

2011/08/01/why-you-need-a-

data-management-plan



“Gestao de Dados €& a disciplina respon
planejar, implantar e executar: estratégias, pr
praticas necessarias para gerenciar de form
recursos de dados e IinformacOes das org
Incluindo planos para sua definicao, padr
organizacao, protecao e utilizacao.”

| por definir,
imentos e
lva 0S

Fonte: DAMA-DMBOK

A Gestao de Dados € um conceito bastante amplo, ela
nos niveis: Operacional, Gerencial (Tatica) e Estratégico.
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Dzdos orizlos

o

2. Daszflos

POR ESTAR
COMO
SERVIDORES

INFORMACAO QUE SE TORNOU IRRECUPERA
LOCALIZADA EM DISPOSITIVOS NAO MAIS ACESSI
NOTEBOOKS, E QUE NUNCA FORAM TRANSFERIDAS
COMPUTACIONAIS;

INFORMACOES PERDIDAS APOS O DESLIGAMENTO DE
PESQUISADORES/FUNCIONARIOS DA INSTITUICAO;

DADOS DE PESQUISADORES NAO ASSOCIADOS A NENHUMA RESS




VOLUME

2. Dasailos: "Tna Long =il dzy
Gasizly dos Dacdos

AN

Repositdrios Especializados

d

Dados orfaos

l

“A maioria dos bytes
estao no topo, mas na
medida em que
aumenta a variabilidade
dos dados diminui o
volume.” = Jim Gray,
Microsoft research

VARIEDADES DE DADOS Fonte: DataONE



2. Dasziflos: "Dilavio” das Dadas

Redes, Sensores, Sensoriamento
Remoto, Experimentos, Coletas...

'D

“\\-“- ——
. - o=
=l Py " Digital -
o | (S Camera
i GPS Base
( Station

&
Terra MODIS

Blue Marble: 1km composite, June-Sept. 2001 "6
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E
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S
S
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= 2

c
o 3
L =

””"[ il



Conteudo da Informacao

2.Daszijlos: Disooniollidzads dos

—

Dados Clariilflcos
/Epoca da Publicacéo

/ Perda de detalhes especificos

Perda dos detalhes gerais

Um aciden{ I

Aposentadoria ou
/ mudanca na carreira

pode ‘

destruir os \ Morte
dados e \ /
documentos

Tempo Fonte: Michener et al. 1997



Visao historica sobre Gestao de
Dados

John Wesley Powell fez a R Durante esse periodo,

Rio Grande near Embudo, New Mexico in 1889.

houveram desafios
sobre préticas de
gestéo de dados, pois

primeira medida
sistematica do fluxo do
Rio Grande Novo Mexico
em 1889.

...a ciéncias tem focado
principalmnte na
sintese, interpretacéao e
conclusdes,
compartilhadas em
publicacdes (normal)

Este processo prematuro
de gerenciamento de
dados completou 129,
transformou num Sistema
da USGS chamado
National Water Information
System (NWIS)

27/11/2018 Il WIDaT - Joé&o Pessoa - PB - UFPB



Consideracoes sobre preservacao dos

Dados Cientificos

“The odds of finding the original data for
...papers fell by 17 percent every year
after publication.”

“The data are thus unavailable for future
researchers to check old results or use
for entirely new purposes.”

Fonte:
http://www.sciencedirect.com/science/article/pii/S096098
2213014000

Photo Source:

EROS Data Center, USGS Archivist

27/11/2018

Gurrent Bleiogy 24, 04-07, January 6, 2014 52014 Eisevier Ltd Al righs reseeved  htp:/idx.dlol.org/10.1016].cub.2013.11.014

Report

The Availability of Research Data
Declines Rapidly with Article Age

Timothy H. Vines,>* Arianne Y.K. Albert,” Rose L. Andrew,'
Florence Débarre,* Dan G. Bock," Michelle T. Franklin,*
Kimberly J. Gilbert,' Jean-Sébastien Moore,'*

Sébastien Renaut,’ and Diana J. Rennison’

'Biodiversity Research Centre, University of British Columbia,
6270 University Boulevard, Vancouver, BC V6T 124, Canada
“Molecular Ecology Editorial Office, 6270 University
Boulevard, Vancouver, BC VBT 124, Canada
“Women's Health Research Institute, 4500 Qak Street,
Vancouver, BC VBH 3N1, Canada

sels [23%) were confirmed as extant, Table 1 provides a break-
down of the data by year.

W used logistic regression ta formally investigate the rela-
tionships between the age of the paper and (1) the probability
that at least one e-mail appeared to work (i.e., did not generate
an error message), (2) the conditional probability of a response
given that at least one e-mail appeared to work, (3) the condi=
tional probability of getting a response that indicated the sta-
tus of the data (data lost, data exist but unwilling to share, or
data shared) given that a response was received, and, finally,

“Centre for Ecology & Ct it Ui ity of
Exeter, Cernwall Campus, Tremough, Penryn TR10 9EZ, UK
Fnstitute for Kwantien Poly

University, 12666 72 Avenue, Surray, BC V3W 2MB, Canada
Department of Biclogy, Université Laval, 1030 Avenue de la
Médecine, Laval, QC G1V 0AS, Canada

Summary

Policies ensuring that research data are available on public
archives are increasingly being implemented at the govern-
ment [1], funding agency [2-4], and journal [5, 6] level. These
policies are predicated on the idea that authors are poor
stewards of their data, particularly over the long term [7],
and indeed many studies have found that authors are often
unable or unwilling to share their data [6-11]. However, there
are no systematic estimates of how the availability of
resear h ith time since publication. We there-

relatively et of
516 articles published between 2 and 22 years ago, and
found that availability of the data was strongly affected by
article age. For papers where the authors gave the status
of their data, the odds of a data set being extant fell by 17%
per year. In addition, the odds that we could find a working
e-mail address for the first, last, or corresponding author
fell by 7% per year. Our results reinforce the notion that, in
the long term, research data cannot be reliably preserved
by individual researchers, and further demonstrate the
urgent need for policies mandating data sharing via public

(4) the itic pr y that the data were extant (either
“shared" or “exists but unwilling to share”) given that an infor-
mative response was received.

There was a negative relationship between the age of the
paper and the probability of finding at least one apparently
‘working e-mail either in the paper or by searching online
(odds ratic [OR] = 0.93 [0.90-0.96, 95% confidence interval
(CI)], p < 0.00001). The odds ratio suggests that for every
year since publication, the odds of finding at least one appar-
ently working e-mail decreased by 7% (Figure 14). Since we
searched for e-mails in both the paper and online, four factors
contribute to the probability of finding a working e-mail: (1) the
number of e-mails in the paper and (2) the chance that any of
those worked and (3) the number of e-mails we could find by
searching online and (4) the chance that any of those worked.
The total number of e-mail addresses we found in the
paper decreased with age (Poisson regression coofficient =
=0.07, SE = 0.01, p < 0.0001) from an average of 1.17 in 2011
1o 0.42 in 1991 (Figure 24), and there was a slight positive
effect of article age on the number of e-mails we found online
(Poisson regression coefficient = 0.015, SE = 0.007, p < 0.05;
Figure 2C). Moreover, the chance that an e-mail found in the
paper or online appeared to work also showed a relationship
with article age (OR = 0.98 [0.826-0.998, 85% CI], p < 0.05;
and OR = 0.97 [0.936-0.997, 95% ClI], p < 0.05; respectively),
such that the odds that an e-mail appeared to work declined
by 4% and 3% per year since publication, respectively (Figures
2B and 2D).

We note that eight e-mail addresses generated an error
message but did lead to a response from the authors. It also
seems likely that some addresses failed but did not generate

[l WIDaT — Joao Pessoa - PB - UFPB




Principios para Gestao de Dados Cientificos

Science

Objetivo: mudar a cultura
dos cientistas, de modo
gque os dados sejam
gerenciados efetivamente
como parte natural do flu
de trabalho da pesquisa.

Principios para gestdo de dados cientificos:

50
S
- y
32
Q
o
o

Os dados sao ativos de ciéncia _ Al Bires
incrivelmente valiosos e fundamentais. SESAE T
Os dados coletados hoje séo _
snapshots. Eles nao estarao disponiveis
amanh& da mesma forma,;

Precisamos administrar e proteger os
dados cientificos que coletamos, de modo
gue os dados sejam acessiveis,
compreendidos, reproduziveis e
reutilizaveis

27/11/2018 Il WIDaT - Jodo Pesso:x



Desafio Institucional:
Definicao de uma Politica de Dados
Exemplo da USGS:

Politica de Gestao de Dados Clentlflcos

Estabelece os fundamentos para Gerenciamento de-m
Dados Cientificos

Define ferramentasde Software, Padrdes de
Metadados para Dados Cientificos

Estabelece um processo pararevisao e aprovacao
de publicacdo de Dados Cientificos

Define os Req u |S | to S para a preservacao ~~_~ ‘_ : e

de Dados Cientificos Digitais

Politicas foram introduzidas em 2015 de maneira sistematica na USGS
https://www?2.usgs.gov/fsp/policies.asp

27/11/2018 Il WIDaT - Joé&o Pessoa - PB - UFPB



Desafio Institucional:

Implementacao de Gestao de Dados Cientificos
Exemplo da USGS:

USGS Public Access Plan

Regarding science data, > A dgtailed data management plan forall research

the Plan introduces a “new 2D [EEE

noRRSE > Data in machine readable, open formats
USGS sclentiSiSfulEs > Standard metadata describing the data r,?ﬁ%%QEE?}}?E{{%E%
release the data upon B caions an
which their scientific > Adigital object identifier for the data, recorded in oy usos.qoviouality inteariviopen

publications are based. LS IO Fecole

> Approvals: requiring data review, metadata
review, and either Center Director or Bureau
Approving Officials

> Hosted and shared from areliable, repository
location

> Metadata shared through the USGS Science Data
Catalog

27/11/2018 Il WIDaT - Joé&o Pessoa - PB - UFPB



Pressodes dos Cientistas

Publicacéo

Deadlines

Politicas ¢
Recursos

Diminuicao na equipe %
Congelamento nas contratagbe: == N

Resisténcia em Colaboracoes % l &

Muitas prestacOes de contas = =

ENTAO, OS CIENTISTAS FICARAO
FELIZES EM SABER QUE TERAO

“"I'm under the pressure of time restraints.
Our grant runs out in two weeks."



Definicao de um modelo de Ciclo de Vida de
Dados Institucional. Exemplo da USGS
Ciclo de Vida dos Dados Cientificos —

Ferramentas c% Servigos N
WA 2T
Y100 | . AL A "/ (.Y J*

l { Fian }:‘> Acquire t:"> Process b Analyze }:’} Preserve ’:>Pub|ish/Share";">

Describe (metadata, docume
Manage quality
Backup and secure
68

ST e L,
www1.,usgsg ov/csas/o ma

ntation)

27/11/2018 Il WIDaT — Joéo Pessoa — PB - UFPB



Software — Proxima fronteira

Similar ao processo de publicacdo dos Dados =
O software que Analisa 0os dados precisa acompanhar os artlgos

Consideracoes:
— Categorias de disponibilizacao — Informal e formal
— Formal: Disclaimers (Provisorio/Aprovado)

— Licenses — Cddigo pode ser de dominio publico e/ou incluir restricoes de
terceiros;

— Estratégias de Documentacao - https://github.com/usgs/best-practices

— Code Reviews (PI1/Security, scientific verification, standards)-

— Obtencéo de um DOI

27/11/2018 Il WIDaT - Joé&o Pessoa - PB - UFPB


https://www2.usgs.gov/fsp/fsp_disclaimers.asp
https://github.com/usgs/best-practices
https://github.com/usgs/best-practices/blob/master/doi.md

Exemplo de Projetos

The Atmospheric Radiation Measurement (ARM) Facility
Data and Computing Management (DoE/USA)

Objetivo do ARM:

fornecer uma detalhada e precisa descricéo da
atmosfera da terra em diversos regimes

climaticos para resolver as incertezas no clima [ T8 = :
e nos modelos dos sistemas terrestres que ==« ‘EEEnEEE e
direcionam o desenvolvimento de solucdes —
sustentaveis para a Energia do Pais &desafios =
ambientais. e, e

|
|

I
1

I
\\ |

|
|

Legend

. Active Deployment
() Upcoming Deplayment Y A Maeduid
. Previous Deployment . Island
@5 Fixed Site )
-(4 Aerlal Deployment




o W

Ciclo de Vida dos Dados do ARM

= Matured
processes are

used in every
Implement component of

\ ~ the Data

A Lifecycle

| Integrate & | Coll ot * Continuous
Deliver Continuous Intem W
; Quality

Improvement I i p TO“ m
guality

Processing | = Avariety of tools
Discover help monitor
— yz data lifecycle
- ‘

{
Requirements

| Analyze &
Publish

components 24/7



Fluxo de Dados do ARM-
Visao Geral

Data Quality

Southern Great Science 2016 ~1.4 PB/year

Plains Megasite Ofﬁo&/g:‘st:)r:xsment Translators s ©1021TB
=~200TB

North Slope of 203315 8

Alaska Megasite
sc‘e 1994
. nce
Eastern North Data Quality Brocicts Compute Data Growth

Atlantic Operations Clusters

Operations 29
o~

Mobile Facility
1,2,and 3

Data Ingest,
Processing and
Aerial Reprocessing Archival Scientific
Measurements

and User
Distribution Community

Metadata
Management

Field Campaigns

ARM Data Center

Pl and

Research Data External Data

ARM Permanent Sites provide Long-Term Data.
Mobile Sites and Aircraft Increase Diversity. 37



T St S’

Ferramenta para Acesso aos Dados

ARM DATA DISCOVERY

SEA i RESULTS

CLIMATE RESEARCH FACILITY Login
]
A HOME [Q DATASEARCH = STREAM SEARCH ARM DATA ARCHIVE // HELP // FEEDBACK | I* Getting Started

SEARCH | Data Discovery
Search Text: Search Results

Heat flux To search for and request data, select a category, measurement, site, or source. Use the Start Date and End Date below to limit the data results timeline. Use the checkboxes below to add a data product

Start Date: End Date: to the Data Cart.
X Remove All X Search: 30ebbr

(Start Date)
[Expand All]l [Close All] Clear » Apply »

v ROUTINE DATA Pl / CAMPAIGN C DATA UNRELIABLE DATA QUESTIONABLE DATA MISSING DATA NOTE LIMITED ACCESS
CATEGORIES

@ Surface Properties @A C 2016-04-10 @ 2017-03-23 & Applies to this timeline view only.
@ Radiometric
4 M Showing 1-20 of 88 measurements M W

» DATA PRODUCTS

‘2016

» SUBCATEGORIES
© 30ebbrb1 @ sgp E11 // Energy Balance Bowen Ratio (EBBR) station: surf. heat flux and related data, 30-min (Expand)

» MEASUREMENTS ©® k) Latent heat flux // Latent heat flux
I | ¢
» SITES
(i} ~ %2 Sensible heat flux // Sensible heat flux
+ FACILITIES I | ¢ ]
30ebbr b1 @ sgp E12 // Energy Balance Bowen Ratio (EBBR) station: surf. heat flux and related data, 30-min (Expand
» DATA LEVELS o )
© 2./ Latent heat flux // Latent heat flux
* SOURCE
(i} — %2 4l1// Sensible heat flux // Sensible heat flux

* DATASTREAMS

© 30ebbrb1 @ sgp E13 // Energy Balance Bowen Ratio (EBBR) station: surf. heat flux and related data, 30-min (Expand)

©® | k2 .hi// Sensible heat flux // Sensible heat flux



ARM - Software Stack

Operation System: RHEL 7

Compilers:
- Intel, PGI, GCC

Libraries:

- MPI
OpenMPI
CUDA
NetCDF, HDF5

Development tools:

Intel IDE, debuggers
- GDB

Valgrind

Git, Mercurial

Software (not a complete list):

Python

PYyART*

ADI*

R

NCL, NCO

Ferret

MATLAB with Image Toolkit
ARM software (Py-ART, ADI etc.)
IDL

Spark, Cassandra

Software environment management using

Spack/modules
Job Scheduling:

Moab and Torque

Two common login nodes per
enclave

Single queue, which helps with
bursting, Allowed to burst beyond
purchased nodes (30% - 50%)
Fairshare algorithm


http://adc.arm.gov/tutorials/cluster/stratusclusterquickstart.html#available_software

roing niversal acs to data abut Iifn earh
and the environment that sustains it.
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Adapted from CENR-OSTP
Courtesy of DataONE
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rdinating
Federagao distribuida de Servigcos

CNOs de Coordenagdo

- Gerencia o catalogo de
metadados

 Indexacao da busca

« Servicos de rede

« Assegura a disponibilidade
do conteudo (preservagao)

- Servicos de replicacao

Components for a flexible, scalable,
sustainable network

QN THE UNIVERSITY of | s QXN G
@ NEW MEXICO | asitthlen

NCEAS

www.4(12ataone.org/coordinating—nodes



43 N6s Membros

Membros

1 Nos Membros

« Varias instituicoes

- Servigos paraa
comunidade local

« Gerencia seus dados

- Mantem réplcas

5

tDAR

knb ?ﬁ?ﬂwj’fﬁ%} Alaska Ocean Obsenving System
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lons for Researchers:
Supporting, Access and Use

/[ Plan ]\
W“Tﬁﬁ[ analyze | " DMPTool(

Collect

Saach 0 [rp—
s Q) 2 0 . ame wem oty Mo £

GONE [Integrate] T e RS [ Assure
4\ MAan S i

®NESearch \ /

WVDEaOtE‘g[ Discover ] SNEShare ‘ Describe \ 7‘:

S
Rgz}’sl:gls! MENDELEY \ [ ] /

185l

Hi
K

Preserve
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Ciclo de Vida & Desafio a Profissionais da

Challenge:
* The Fourth Paradigm

Opportunities:
* Supporting/facilitating data
analytics

* Providing tools for analysis across /|

data

Challenge:
* Access across domains

Opportunities:

* Providing support to potential
users

* Providing tools for access and
integration

Informacao

N\

Ba0 Challenge:
- ~ * Beinginvolved at earliest stages

Opportunities:
\-. * Providing guidance regarding
"x* data curation best practices
* Guiding data management plans

DATA P e

/ Challenge:
/ * Assigning metadata schema

Opportunities:
* Providing metadata support
* Providing preservation solutions

Life cycle courtesy of

Data®»\E

Source: Allard, S. (2012). The Data Life Cycle &
Information Professionals. Third Annual ASIST Research
Data Access and Preservation Summit. New Orleans,
LA. 21 March 2012.
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Concluséao
LicOes aprendidas: O que é necessario para Implementar &
Sustentabilidade

PUBLISH/SHARE
ACQL:IRE ?
Longo Periodo e

Considerar o Ciclo de Vida dos Dados — Gerenciamento
integracdo de dados

Ferramentas — Faceis de usar, treinamento e apoio;
Formacéo de recursos humanos — Abordagem interdisciplinar
Recursos: Modelos de Apoio, Pessoas engajadas, Especialistas
Politicas — Apoio de Regulamentagdes Institucionais, Sistema de valoriz:
Campanhas de Concientizagédo e engajamento da comunidade

Métricas — Avaliar os Impactos/Resultados Burned Area ECV - 1984 ‘“\3

| Unburned
B suned

——— Interstate

——— US Highway
State Highway
Urban Areas

D State boundaries
D Area of Interest

.




O OX> VOO0

Trabalho Necessario

g | Pesquisa & Promocao de: -
u °* Principios Data FAIR: e 4
S : ZI:cdeasbsliewe \ =
T . Interoperable
Re-usable
E- . Integracao de Dados
N' . Analise e Visualizacao
1 de Dados
A Formacéao de pessoas:
B . Abordagens Interdiciplinares
I . Usoereuso de dados em sala
L de aula
| . Areas emergentes de estudo
D Avancos/Mudancas culturais:
A . Sistema de Reconhecimento
D' . Investimentos em Longo Prazo /lw
E . Concientizacéo / Di 3 K i
cao / Divulgacéao A




Conclusao — Por que nos devemos garantir boas

praticas na gestao dos dados?

A

Acoes na _|
sociedade

Anélise e
visualizacao

Integragcéo |
dos Dados

Exploracéao |

Descoberta
De dados

Armazena-_|
mento de
curto
prazo

Armazenamento Armazenamento
privado do
pesquisador

Metadatos
compreensivels

lindexado e
Displniivel
Acesso publico

| B

Qualidade Curadoria
verificada Ativa

(Frame, 2011)



Referéncilas

[1] Public, community driven open source repository on GitHub ;

[2] USGS hosted repository ; will mirror projects in the USGS organization on GitHub [1]
[3] Disclaimers ;
[3a] Provisional 11;

[3b] Approved
[4] Public Domain, Creative Commons License
[5] Example License file
[6] USGS hosted bitbucket, internal with GS domain credentials, and public

[7] USGS hosted gitlab, internal only, GS domain credentials,

[8] USGS technical support teams website

[9] USGS Digital Object Identifier (DOI) information

[10] USGS community best practices at

[11] Suzie Allard (University of Tennesse - UT) DataONE — Slides of Il Workshop on Data Science - Escola
Politécnica da USP - 2017

[12] Giri Prakash (Oak Ridge National Laboratory - ORNL) ARM program — Slides of Il Workshop on Data
Science - Escola Politécnica da USP - 2017

[13] Mike Frame (USGS Deputy of Data Science) — USGS Data Management Slides of 1l Workshop on Data
Science - Escola Politécnica da USP - 2017

27/11/2018 Il WIDaT - Joé&o Pessoa - PB - UFPB


https://github.com/usgs
https://code.usgs.gov/
https://www2.usgs.gov/fsp/fsp_disclaimers.asp
https://www2.usgs.gov/fsp/fsp_disclaimers.asp#5
https://www2.usgs.gov/fsp/fsp_disclaimers.asp#5
https://creativecommons.org/publicdomain/zero/1.0/
https://github.com/usgs/earthquake-design-ws/blob/master/LICENSE.md
https://my.usgs.gov/bitbucket/repos?visibility=public
https://gitlab.cr.usgs.gov/users/sign_in
https://tst.usgs.gov/
https://github.com/usgs/best-practices/blob/master/doi.md
https://github.com/mguy-usgs/best-practices
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