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Workflow ’
@ what is W4€ver ?

Technological infrastructure for the preservation and effictent retrieval and reuse
of scientific workflows in a range of disciplines

Partwners

© OnesSME
© Sixpublic organizations

Avrchival, aLassiﬁcatiow, and Lwde)(iwg
of scientific workflows awnd their
assoctated waterials tn scalable
semantic repositories, providing
advanced access and recommendation
capabilities

Technological Core Competencies

* Digttal Libraries

© Workflow Management
© Semantic Web

° lntegrity § Authenticity
° Provenawnce

© nformation @uality Creation of scientific communities to

coLLabom’cheLg share, reuse and evolve

case Stuwdtes workflows and their parts, stimulating

the development of wnew scientific
* Astronomy (LAA)

7 , L
© Genome-wide Analysts and kunowledge
BLobanking (LUMC)



what are workflows ?

combination of data awnd processes into a
configurable and structured set of steps that
tmplement semi-automated computational
solutions in problem solving

Types of workflows in Astronomy

* Personal script-based recipes

* nternal group developments (*)

* Multi-archive VO experiments

* The classieal processing pipeline (*)

* Driving pipelines from VO services (TBD)

(*) Scientifically exploitable results vs. scientific insight
Basily accessible and reproducible



why workflow preservation is important ?

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

Preserved experiments
* Methodology “in action”

* All data are exposed

* Reprooucible

* Repeatable

e Re-usable

* Re-purposeable

° Pa rtlcipatorg

o Collaborative

* Formative




Cownstderations

eatay Workflow preservation

* Interpreted through their execution

* Complex models are required to describe them
* Severely vulnerable to obsolescence

*  Applications

* Librartes

*  Operating environment
°* Provemance Ls a complex tssue tn a clowd of services
* Resources are often beyond control of sclentists
Alleviate decay of external resources via alternates
* Ensure trustworthiness and authewticit5



Cownstderations

eatay Workflow preservation

* Versitoning of the whole or its components

* Restricted access on data ano processes

* Permissions, licenses, platform, costs, ete.

°* Semantic oliscoverg of WHs, processes, web services
* Metrics for quatitgz use stats, logs uptime, ete.

workflows and Processes should benefit of the same
privileges acquired by Data



A first approach in Workflow Preservation

Preserve, Retrieve, Reconstruct, Replay

¢ Retrieve Characterization

*  Functionality of the Wi or tts modules
*  what are the inputs and outputs

*  Authority... .
Y T a— Modeling
° ' epevwlewcies and components
* TeohusbentTpecificities
+ Replay Tools

* Check the succeess of the preservation method

* Referenced and acknowledged



Workflow 1 Lol 1
@ Preserving digital expertments

RO . The Research object

AlL components related to the research Lifecycle of an
expertment should be available.

Preserved and easLLg retrievable | &
* Proposals
* Data
i ==
Processes _ --l.,fmw =

* Workflows |
* Publications IENERRL S




Workflow
@ wi4Bver Update

User Regulrements

* Functional requirements for Wf4Ever “working” platform

* Focused on tmproving collaboration and reuse

* Interoperability in exchanging scientific methodology

* Expose experiment tn a structured way to be understood by others

we need to build what we would Likee to preserve

RO Modeling

* Model for interlinked components in a Research Object
°* Strategies for assessing integrity and authenticity

* Attempts in metries for information @uality

11



ﬁ Workflow 4ever u dﬂtﬂ
@ e e

expen'ment Ar&h LtCOtH.YC
¢ Search § Retrieval Service
° Recommender Service

,,,,,,,,,,,,,, * ISA Bvaluation Service
O 4 ’ ’
& * Notification Service
ROmangm ent tool ‘;D'mpbox /
' \ . (]  User-Tools Prototypes
' «—E y ’
\L " Lo ¢ RO Command Line Tool
/ * RO Anwnotator
& * RO BOX

" |f\
Taverna 1 2



Workflow

~, .
’Wm Architecture of Prototype 1

wi4Bver Update

-~

Sandbox (Virtual Machine running Ubuntu)

Wf4Ever ROSRS |REST API

ﬁ Waorkflow
WWE Research Object Store and
Java Toneee Retrieve Service

[T LibreQttice
Perl® python
Make research object
Make version
Upload resource
(Update metadata)

Java RMI

Retrieve
new manifest
q
a
o]
R D F
manifest.rdf

Create RO objects
Upload resources

Retrieve RO content
Retrieve metadata

DIGITAL LIBRARY FRAMEWORK

dala
base

Background
sync job

Wf4Ever ROBox

Connecting Research Objects

Waorkflow

Background
sync job

Find new/changed/
removed files
Lh« 0

Pul’ Py N
Upload manifest

1]
Dropbox REST API
3 my first research object ™
el ______s :z Works with
Dropbox

[ LibreOffice
Perl" pqlhon

User logs in via
Dropbox web pages N

/!

User registers Dropbox account

Dropbox
synchronization

R D F
manifest.rdf

|

User creates research object
User adds files and folders to R

D LibreOffice

T\ e Dacument Foundation

1 python

4

@,_/

Tools consuming/executing/producing files Browser

E Wf4Ever ROBox

Comectng Research Otyects i your Dxcggos foder

B

ROBOX

Seamless contribution to a
working collaborative platform

interface. A shaveod folder in Dropbox
becomes a Working RO

—
e e

h Objects (ROs)

1 Sign in or conmect
2 specyatocuon
- ~
[ 0o ot e e g
ocan
[ R r— =
a
S
Dropbox

Automatic gewneration of
wetadata

User views RO status and metadata
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Workflow

~, 4Ever Update
v."{’fm Wit P

Wf4Ever - RO Annotator MOCKUP

Annotating "HD_dataset1 (GEO series datafile)"

Research Object: Epigenius_experimenti

E-G Datasets Type| GEO series datafile

What kind of annotation is this?

Description |ﬂ
Description  Human brain data...

L e e Value for the annotation
HD_dataset2 (GEO series datafile) Role| To be used as input...

. s e e A B-oA-& Ut BB BT XX C e
BT Ot Created & 2011-09-06 11:00... o <

®-Q Scripts rese 201 1 == o=@ mHRmb

Human brain dataset. 44 HD samples, 36

; Kewwords | human, brain, datas. ..
HD_dataset1 (GEOQ series datafile)

B0 \Web Services

QO Workflows

C , frontal cortex and
cerebellum. Affymetrix platform. Ro

correspond to probe ids and columns to

B Docs

*  Awnatomy of a Research Object

*  Awnnotations on RO components
* RO graphical Representation

* Data/Sessions tnspection (SAMP) -

14



ﬁ Workflow W‘f4«€\/ﬂY M_‘Pdatﬂ
T JEver

Notification sService for Authors
what should be notified ?

 Fails BN experiment
* Powwnloads

* Awnwnotations

* Linked/sSimilarity
*  Modifications on Working RO
* Acknowledgements

N Dti«'ﬁbatiow Mawna geme nt Tool . . A

, < Dropb
Avoid spam 37 Dropbos

e

Usér files and folders

N
)
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related activities twn the vO

UsS VAO
work on semantic Linking of proposals, publications, data

IVOA Working Groups

pata Modeling
Characterization, Provemance..

Semanties
Owntologies, Vocabularies, Annotations.. rl@-ﬂow@ﬂ\/oa .net

Pata Access Layer
Self-descriptive Protocols..

/ ) (VOA Note

arid and Web Serviees André schaaff §_Jose Bnrigque Ruiz
Uws, vos]:ace, SSO..

& . Pata Curation and Preservation

Persistent tdentifiers, Curation of VO Resourees..
16



