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Virtual Laboratories

. : remotely accessible virtual environment
offering interactive opportunities to collaborate with
related web services.

. . access to web-based applications through
a standardized interface allowing different applications
from different sources to communicate each other.

* Workflow: series of activities necessary to complete a
task -> an orchestrated sequence of data
transmissions.

(Wouter Los, LifeWatch Vlab meeting, Amsterdam, March 2015)
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“Workflow”
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Formalization -> implementation

Use of Scientific workflow systems -> formalization leads to runnable implementation

[Step_1_ReshapeData

Advantages:

e Design comparability
* Results comparability
* Local Reproducibility
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Service Oriented Science

Embed in an e-infrastructure -> performant web-services orchestration
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Services - Standard interfaces
orocessing Advantages:

e Design comparability
Results comparability
Local Reproducibility

web services for
-processing
-data access
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Step.1_ReshapeData

The workflow as a runnable formalization of scientific work
4 )
Taverna workflow system

* Open world assumption

 Composed by “services” (remote and local) — borkelow gutpor pores N
configurable assignment to agents

* Workflow execution: data driven (plus control | [esmsesessen "~
links)

* Nested workflows (nested Petri Nets) . EEE— |

Text_constant |

\. .

_ Statistical workflow Original database
Drivers of occurence/richness Many taxa, habitat, pressures

at site and/or Eunis habitat level - =
/— W
GWM SURSEling, Teshapiny
al

Output Output D) S
Graphics, tables Graphics . Horkflow output port

HCA_plot | <7 °

General linear
mixed models

Example WorkﬂOW: alien SpECieS é'n.;r'kr;r.;u'o'ugpu't'p’;’;t; ---------------------------------------

' | coef_plot” visreg_p.loﬂ AIC_table H rarefaction_curue_plﬂ HCA_plot || alien_native_tabl.lév




Workflows as VLab tools?

* Questioning workflows as tools for (not only IT-)
scientists

— Which users for VLabs?

 |IT skilled (with different skills: e.g. Engineers, Computer
Scientists, Statisticians, bioinformatics experts, biologists
with ecoinformatics skills ...)

* Less IT skilled (e.g. biologists, ecologists, tassonomists...) and
not programmers.

— Which roles have users (both practically and
theoretically) with respect to workflows?
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The user as an architect

* At design time the user can operate on an
(even existing) workflow making some tuning.

* He can for example change some WF service
parameter.

* Even simple operations require some
knowledge of the workflow system.
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The user as an agent

* Real life Scientific workflows include processes acted both
by computers and by researchers.

 Modeling the user as an agent of the workflow execution
is a key point within the formalization of workflows.

 Example: any human choice occurring at runtime in
dependance of some other task result

Further advantages:
* Improving workflow reusability (not only reproducibility)

 The workflow as a VLab tool (not only as a runnable
formalization of past analyses).
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Implementation Aims

* Enhance efficiency

* Offer users tools for daily tasks (not only Taverna
services: web services; web GUI apps)

e Offer (non IT) scientists interfaces they can
actually use (developing for the user as an agent)

* Develop for architects reusable components...

* ..to create friendly workflows for the daily work
of others users!
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User interaction

* User as an agent in Taverna:

- Simple predefined interaction services

» () Service templates
¥ [ Local services
» |[) base64

» oE

- @B input the value of the parameter
> 3 jdbe | p p
> D list ‘
|
|

» |5y ncbi
> et : canca | ok
" G Javax.swing ] |

» ) text

v Bu popups
ﬁ' Ask
& Choose
B select
#’ Select File
B Tell
# Warn

» |5 webdav
> 2 xml
¥ |2 Interaction

S oo 1 input field - —> Based on interaction service template
ggie'l web form |5 Available services

@ warn - ¥ |5 Service templates
@ Beanshell - A service that allows Beanshell scripts, with dependencies on libraries

A nteraction - A service for browser-based interaction with a workflow ru

E% Nested workflow - A service that allows vou to have one workflow nested within anc

Let’s Hack it!
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Enhancing the agent-user interaction

* Progresses: reusable web-application interaction
services with advanced interactivity

e - (linked data) Compose list of
Toesamecrscr s s e s i o species hames
piri forvsan i from Eunis Thesaurus (controlled
-~ vocabulary) via SPARQL endpoint
- Parameterization of several
I WF services within a single

user interaction
- Exposition of workflow results
The interaction service was developed in the BioVeL project in a Web report

Example: (linked data) Eunis Species list composer
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Enhancing the agent-user interaction

* Progresses: reusable web-application interaction services
with advanced interactivity and processing
 Taverna aware Shiny (R) applications

=z ® %
LifeWatch .

Biotic/Abiotic/Pressure variables extraction
Some example:

EE - Enrich species occurrence
Select ot reserlayers: with abiotic data from
WorldClim

- Choices of parameter through
e descriptive statistics

- Dynamically reshape data

The interaction service was developed in the BioVeL project

Example: species occurrence enrichment with WorldClim abiotic data
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Enrich occurrence with
WorldClim (Rshell)

(nested) workflows as

building blocks for the Architect-user
[divide et imperal]

Enrich occu
WorldClim (
Interaction)

rrence with
Shiny

LifeWatch
Data-portal REST access

Statistical model selection
(+ choose parameters through
descr.stats interaction)




Re-combination

"”""l"’“"“ Nasted_warkflow

C

LifeWatch
Data-portal REST access

|n-\|——-—-||——la-t||-——||~n|v

| Warkflow oliput parts

LifeWatch
Data-portal access

O

Statistical model selection B RO B
(Rshell with hard-coded
pa ra ms) ...................................................................................




Data Access - Vlab/data portal integration

https://dx.doi.org/10.6084/m9.figshare.1597713
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