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o

Astronomy research Ls entirely digital
Time has come to go “Beyond the PDF”

* Preserved experiments

* Methodology “in action”
* All data exposed

* Reproducible

° Repeatable

e Reusable

* Repurposeable

. Part'wipatorg

o Collaborative

* Formative
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P~ 4EVeEr: Preserving expertments
T 2Ever: WitEver: presening exp

w4 Ever goals

ALL components related to the [ iy
research Lifecycle should be available.
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Preserved and easLLg retrievables

* Proposals

* Data

* Processes

* Workflows
* Publications
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@ m Research objects: the ingredients

rResearch Objects LA Astronomy

* Metadata (Author, nstrument, Research group, ete.)

* Description of the experiment (Strateg Y, Expected results, ete.)
* Observing proposal

. AuxiL'mrg and raw data

* Reduced sciewce—readg data

* Digital environment needed

* Scripting and software used
* Web services

* Scientific workflow

* Funal data products

* Standard publication
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e Scientific workflows: the cooking recipes
'

Scientific Workflows

*  Automation
° Repeatable
* Reproducible
* Ewncourage best practices
* Modular nature allows
* Reuse
¢ R&‘purpose
* Exposes the scientific methool
* Formative
* Sclentist friend ng
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Scientific Workflows

* Automation vs. The tntrinsic exploratory nature of Science
* Documented vs. Hidden knowledge

* \Web services vs. Local software
 own-line data vs. Local data

* Modular vs. Unstructured

* Open Science Vs. Proprietary

* Preserved
* cClassified and indexeo
* Referenced and retrievable
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workflow preservation ts complex

nterpreted through their execution

* Cowplex models are required to describe them

* Provenance Ls a complex tssue itn a clowd of services
Need of Web Semantics, Ontologies, Linked Data, ete..
* Resources are often beyond control of scientists
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he oven
A workflow enactment and management system
university of Manchester

%9 Taverna [E

* AstroTaverna (Astrogrid)
° SOAP
* AstroRuntime

* Reflex (EsO) |
* Aladin JLow Plugin (CBS) |5
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o Collaborative tools: “Le marché”
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W wf4Ever Platform Requirements

Living Working Research Objects

* Ubiquitous storing and computing
* Data archives and local data

* Web services and scripts

* Python based commuwi’cgj

* VO standards

* Modular to reuse tndividual parts
* Access rights at different levels of granularity
* VOSpaces

11
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Published =Research Objeats

* Archival —
* Classification = [._!!37'3' = -;:
* ndexing -; Y :':lﬂ"llv——g_. LN
* Retrieval .-,H e "

ll iﬂ
l'x
T
l

o versiowiwg _ " | \Wll

!1|
&l’- l“]l[ ' Hﬂ‘—
5"\\“--Illlhll8ﬂﬂ :

. CDI/M,IM,I/LV\/L’CH rewse

. Ratiwg, saoriwg and annotations
* Scalable in semantic repositories

* Permanent URIS, Linked Data, Semanties, ete.

* Interlink with catalogs/digital Libraries
12
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@ wH4ever Platform Requirements

Users roles

Collaborator

pealing with Living Working Research Objects tn a research group.
Reader

Skims titles and abstracts of Published Research Objects.
Cowparator

Looking for similar Research Objects to those she/he is working with.
RE-User

Extract modules from workflows and use them for his own purpose.
Publisher

wants her/his work to be Rinown.

Evaluator

He evaluates, rates, comments and recommend a specific Research Object.

Most of them are active roles run the workflows with (different) data
13
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ROBox: the basket

Seamless contribution to a collaborative platform
A shaved folder in Dropbox becomes a Working Research Object

Automatic generation of metadata =

W
Worldiow Sign out JLECTIONS NEW ACCOUNT LOGIN CONTACT
"w'm Wf4Ever ROBox User: Wr4Ever Test User
S Connecting Research Objects in your Dropbox folder

" Digital libraries federation

Getting Started Manage your Research Objects (ROs)

The Wf4Ever ROBox app connects up your Dropbox and synchronises your Research
Objects (ROs) with dLibra Frequently viewed

Dashboard oraz Wielofunkcyjne 1. Zintegrowany System Wiedzy oraz Wielofunkcyjne
Gettin g Started [wych 7 podstawy Repozytorium Danych Zrodiowych ? podstawy
technolo... [43]

1. Sign in or connect with your Dropbox account

2. Specify the ROs folder in your Dropbox

3. Wait for the app to sync m W dLibra digital libraries
7 Search plugin

BOQAO

Ready! View your Dashboard

© 2011 Wf4Ever Works with
Icons by Axialis Team and famfamfam c DrOpbOX
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Wi m Architecture of Prototype 1

First Developments

-

ﬁ Waorkflow
e, EISET  Research Object Store and

Retrieve Service

Java/Tomcat

Java RMI
Create RO objects Retrieve RO content
Upload resources Retrieve metadata

Sandbox (Virtual Machine running Ubuntu) \

Wf4Ever ROSRS |REST API

Make research object

Upload resource Retrieve
(Update metadata) new manifest
q
@ .{1
R D F
Background manifest.rdf sync status
sync job

[ Uerecice
Perl @ puthon

Make version

DIGITAL LIBRARY FRAMEWORK

data-
base

Dropbox REST API

806 {3 my first research object
Gl (] = =) (2] a
v bevices & fsh " ETRISICTEDTE G EB1_interProScan_output +
2 osx G music » @ ebiinerproscan2fiow
G papers , & manifest.df
e 3 hotos
@a 0 Public
veaces 1 ROs. »
[ Deskeop 6 shared
& suin & tmp
A Applications 6 work
§ Documents
¥ SEARCH FOR
) Today
0 vesterday
) Past ek
A images
& Al Movies
(& AN Documents.

£ Workiiow
Wf

(=)

Wf4Ever ROBox

Background
sync job

Find new/changed/
removed files
 JLibreffie
Perl® python

:: Works with
% Dropbox

3 fems, 78.77 G8 avalavle |

Migration to VOSpace
needed for Blg Data
Astronomy

Connecting Research Objects [Web| interface

jol wlh
Ruby on Rails in your m folder ]

ervices should run where
the data Luve

—
[ -

4 5997 m o comect e yous ropen ccoum

2 @ focation  your Dropbes to ndstore
Loty rous Oropba:

[} LibreOfiice ) 510 e on et o e e g
1 @ python
Perl™ [ =
%]
Dropbox
synchronization User logs in via
Dropb b cmime —
E.w‘ ropbox web pages - . c
@ Dropbox
R DF
| manfest.rdf
4

User creates research object
User adds files and folders to RQ

Y LibreOffice

'% s y@ Tll:‘ﬁ Dacument Foundation
\'6 Pe o1 '@ python

Tools consuming/executing /producing files

User registers Dropbox account
User views RO status and metadata

@_/

Browser

15



%)) Worktlow O‘PCV\, OtDLCStLDWS
T 4 ver)

we are moving into a world where
computing and storage are cheap and data movement Ls death.

tn a Cloud of services and data, Web Services shoulad benefit of the
same privileges acquired by pata.

* Curation and preservation (Ldentifiers)

. Disoovera (semantics) of web services (linked “services”?)

* Characterization: input, outputs, fuwc’ciowaLl’cg, etc.

* Copies (authewtioitg) or stmilar web services used as alternates
* Permuissions, Licenses, platform, costs, ete.

* Metrics for quaLLtg: 'PopuLaritg, use stats, logs uptime, ete.

* Versioning and authoring (referenced and ackwnowledged)

http://www.wi4ever-project.org 16



