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Proposals Submission

e Fuwdiwg
* Observing time

* Description of the experiment

* Precedent related studies

* Problewms to solve and strategy to follow
* Requirements ano expected results

* The digital sky vs. Obsening time proposals
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Observation and data reduction

y AwaiLLurg data

* Alr masses

* Exposure time

* Meteorological conditions
* nstrumental signatures
* Observed raw datasets

°* Science-ready datasets

* Observational programs
* Pipelines for automated data reduction
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Awnalysis of the data

* Specific computing environments

* Specific local wnteractive software

* Comwmercial packages (IdL)

* grid and clusters for simulations

* High level programming languages
* Fortraw, C+ +
* Pythown recipes community

* Use of web archives for well known properties of objects
° Vvizler, Simbad, NED

* Saas approach slowly coming with the virtual Observatory
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Publishing

* Electronic PDF files
* Provenance concerning the Analysis
* Data Results are hidden behind the plots
* Most of them are public
* Interlinking provideo
* Astronomical objects
* catalogs and missions
* Related publications
* Citations, datasets, proposals..
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Astronomy research is entirely digital
Time has come to go “Beyond the PDF”

* Methodology “tn action”
* All data exposed

* ndexed experiments

* Reproducible

° Repeatable

° Pa rt'wipatorg

* Formative

e Collaborative

* Cross-boundary
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rResearch oloject

A digital entity capturing all the components wneeded for the
execution of a digital experiment and also the results produced,
describing and characterizing the overall experiment, every
single one of its components and the links existing among
them.
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The RS DLMENSLONS

° Repeatable

* Reproducible

. RepLagabLe

* Refreshable

e Reusable

o rReliable

* Retrievable

e Roll-backable

* Referenceable

* Research cross—bou.wolargj

Towards exchange and reuse of digital knowledge
Bechhofer, S., De Roure, ., gamble, M., Goble, C. and Buchan, 1. (2010)
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rResearch Objects LA Astronomy

* Metadata characterization

* Description of the experiment
* Related bibliography

* Anctillary and raw data

* Reduced science-ready data
* Digital environment needed
* Scripting and software used
* Links to web archives

* Fiunal data products

* Scientific discussion
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Scientific Workflows

The combination of data and processes into a configurable,
structured set of steps that implement semi-automateo
computational solutions in scientific problem-solving.

A digital recipe which can itself be cooked in order to produce
repeatable results.
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Scientific Workflows

* enable automation

* Make science reproolucible

© Sowetimes repeatable

* Ewncourage best practices

* Modular nature allows reuse
* Exposes the scientific methool
* Formative

* Scientist friend Ly
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The oven

A workflow Management System

* Scalable sutte of tools
* Workflow destgn

*  wWorkflow execution

* Workbench :
* Server implementeo =
* Domain independent

* Access to remote resources
* Open source
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The reoipes store

* Funo workflows

* Share workflows and files
* Find people

* Butld communities

* Publish packages

* Tag workflows

* Score and rate workflows
* Comment on workflows

* Write reviews

experiment
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VO Scientific Workflow
3D Kinematical Modeling
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VO Publishing
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Source Name

VO Scientific Workflow

3D Kinematical Modeling Sesame

NamreResolver

Coordinates

COALMA 3D

VO Archive :
( \ Calibrated Data
Center,
Inclinations, etc. O D s e
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Source Name

VO Scientific Workflow

3D Kinematical Modeling Sesame

NamreResolver
~

COALMA 3D
VO Archive
Calibrated Data

VO Catalog

Center, ; 7 3
Inclinations, etc. o S <, =
G - ;z “, .
\ - J r Gipsy
3D Modeling \
: 3D CO

y
\ | [/ Modeled CO ) &"'

Datacube

a2 )

CO Datacube
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Scientific workflows: the cooking recipes

Source Name

Sesame
NameResolver

3D
VO Archive
Modeled Data

VO Publishing

COALMA 3D
VO Archive
Calibrated Data

CASA

VO Catalog Calibration

Center,
Inclinations, etc.

CO Datacube

Gipsy

N/

3D Modeling

Subtraction

3D COo
Residuals

%
| [/ Modeled CO i “' 4

Datacube
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—Source ame
VO Scientific Workflow :

3D Kinematical Modeling Sesame

NamreResolver

Coordinates

CO ALMA 3D
VO Catalog VO Archive
Calibrated Data

CASA
Calibration

3D
VO Archive
Modeled Data

Center,
Inclinations, etc.

CO Datacube

Gipsy
3D Modeling

VO Publishing Residuals

Datacube

Rotation Curve
Extraction
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Preservation of Research Objects

* Pata

* RESOUrCES ==

* Workflows if,tmﬁiwﬂ |

workflow preservation Ls complex e
* Interpreted through their execution

* Cowmplex models are required to describe them

* Provemance is a complex issue in a clowd of services

Need of web Semantics, Ontologies, Linked Data, RDF, ete..
Resources are often beyond control of scientists

22
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w4 Ever goals

creation of workflows and research objects for astromomical
digital experiments

* Data archives

* Web services

* Virtual Observatory standards

*  Ubiguitous storing and computing
* Python based oommuwi‘cg

* Interlinked digital Libraries

23



#78)) Warkiow wWt4Eever: rcscr\/iw 'QWDWL d
@ Acver f4ever: p 2 coge

w4 Ever goals

Build an infrastructure for Research objects management which
stimulates the odevelopment of wew scientific knowledge via
collaborative work

° Creatlon

o ’ L S : T
Avrchiva ||: = _.n'*uy—'n:f—

* Classification

* lndexing lﬂ“_*ﬂt”l . "" IIJIIHI
A ]J I = i1l

* Retrieval

I HWI!L af \!\lllll

¢ CommuUnLty reuse VeS| )
J = '?“’“ %w\\\mllmmmlﬁf

=

o Scalable Ln semantie repos’ucories B

* Rating, scortng and annotations
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Users roles

rReader

Skims titles and abstracts of pubu',sheal research objects
Oompamtor

Looking for stmilar research objects to those he’s working with at present
Re-user

Extract and replace modules from the workflow and use it for his own purpose
Publisher

wants to the community to check his digital experiment
Evaluator

He is allowed to evaluate, comment and rate a specific research object
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ROBox: the basket

" me Wf4Ever ROBox U;;?;:MEva Test User el SOTAC
"

Connecting Research Objects in your Dropbox folder

ro Getting Started Manage your Research Objects (ROs) =

The Wif4Ever ROBox app connects up your Dropbox and synchronises your Research ntly viewed
| System Wiedzy oraz Wielofunkcyjne
lepozytorium Danych Zrédiowych ? podstawy
Getiting Started

1. Sign in or connect with your Dropbox account

2. Specify the ROs folder in your Dropbox ¥ dlibra digital traries

W Search plugin
3. Wait for the app to sync w

Ready! View your Dashboard

BOOAO

© 2011 Wf4Ever Works with
Icons by Axialis Team and famfamfam Dropbox
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ntelligent Software Components (ISOCO, Spain)
university of Manchester (UNIMAN, UK)
universidad Politécnica de Madrid (UPM, Spain)
Poznan Supercomputing anod Networking Centre
(PSNC, Poland)

universisty of Oxford (OXF, UK)

nstituto de Astrofisica de Andalucia (LAA, Spain)
Letden Mwiversi’cg Medical Centre (LUMEC, NL)
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The Universit
of Manchest
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