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Virtual	Laboratories		
•  Virtual	Lab:	remotely	accessible	virtual	environment	
offering	interac6ve	opportuni6es	to	collaborate	with	
related	web	services.	

•  Web	service:	access	to	web-based	applica6ons	through	
a	standardized	interface	allowing	different	applica6ons	
from	different	sources	to	communicate	each	other.	

•  Workflow:	series	of	ac6vi6es	necessary	to	complete	a	
task	->	an	orchestrated	sequence	of	data	
transmissions.	

(Wouter	Los,	LifeWatch	Vlab	mee6ng,	Amsterdam,	March	2015)	



“Workflow”	

Implicit	workflow	
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Explicit	Workflow	formaliza6on	
(Directed	Graph,	Petri	Net)	
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Advantages:	
•  Design	comparability	
	



Formaliza6on	->	implementa6on	
Use	of	ScienNfic	workflow	systems	->	formaliza6on	leads	to	runnable	implementaNon	

Advantages:	
•  Design	comparability	
•  Results	comparability	
•  Local	Reproducibility	
	

Explicit	Workflow	formaliza6on	

Workflow	implementa;on	
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Embed	in	scien6fic	workflow	system	
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web	services	for	
-processing	
-data	access	

Service	Oriented	Science	
Embed	in	an	e-infrastructure	->	performant	web-services	orchestraNon	

Workflow	implementa;on	
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processing	Data	access	 Advantages:	
•  Design	comparability	
•  Results	comparability	
•  Local	Reproducibility	
•  Global	Reproducibility	
	

Services	-	Standard	interfaces	



Example	workflow:	alien	species	

The	workflow	as	a	runnable	formaliza6on	of	scien6fic	work	

Taverna	workflow	system	
•  Open	world	assump6on	
•  Composed	by	“services”	(remote	and	local)	–

configurable	assignment	to	agents	
•  Workflow	execu6on:	data	driven	(plus	control	

links)		
•  Nested	workflows	(nested	Petri	Nets)	



Workflows	as	VLab	tools?	
•  Ques6oning	workflows	as	tools	for	(not	only	IT-)	
scien6sts		
– Which	users	for	VLabs?	

•  IT	skilled	(with	different	skills:	e.g.	Engineers,	Computer	
Scien6sts,	Sta6s6cians,	bioinforma6cs	experts,	biologists	
with	ecoinforma6cs	skills	…)	

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

	
– Which	roles	have	users	(both	prac6cally	and	
theore6cally)	with	respect	to	workflows?	
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The	user	as	an	architect	

•  At	design	Nme	the	user	can	operate	on	an	
(even	exis6ng)	workflow	making	some	tuning.	

•  He	can	for	example	change	some	WF	service	
parameter.	

•  Even	simple	opera6ons	require	some	
knowledge	of	the	workflow	system.	
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The	user	as	an	agent	
•  Real	life	Scien6fic	workflows	include	processes	acted	both	

by	computers	and	by	researchers.	
•  Modeling	the	user	as	an	agent	of	the	workflow	execuNon	

is	a	key	point	within	the	formaliza6on	of	workflows.	
•  Example:	any	human	choice	occurring	at	run0me	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	

formaliza6on	of	past	analyses).	
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Implementa6on	Aims	

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

•  Offer	(non	IT)	scien6sts	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	interac6on	

•  User	as	an	agent	in	Taverna:	
	à	Simple	predefined	interac6on	services	

Javax.swing	
popups	

1	input	field	
web	form	
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à	Based	on	interac6on	service	template	

Let’s	Hack	it!	



Enhancing	the	agent-user	interac6on	
•  Progresses:	reusable	web-applica6on	interac6on	

services	with	advanced	interacNvity		
Some	example:	
-  (linked	data)	Compose	list	of	

species	names		
from	Eunis	Thesaurus	(controlled	
vocabulary)	via	SPARQL	endpoint	

-  Parameteriza6on	of	several		
WF	services	within	a	single		
user	interac6on	

-  Exposi6on	of	workflow	results		
in	a	web	report	

Example:	(linked	data)	Eunis	Species	list	composer	

CONFERENZA	ANNUALE	LIFEWATCH	ITALIA	
Biblioteca	della	Accademia	Nazionale	delle	Scienze	

16	Dicembre	2015	ROMA	



Enhancing	the	agent-user	interac6on	
•  Progresses:	reusable	web-applica6on	interac6on	services	

with	advanced	interacNvity	and	processing	
•  Taverna	aware	Shiny	(R)	applica;ons	

Some	example:	
-  Enrich	species	occurrence	

with	abio6c	data	from	
WorldClim	

-  Choices	of	parameter	through	
descrip;ve	sta;s;cs	

-  Dynamically	reshape	data	

Example:	species	occurrence	enrichment	with	WorldClim	abio6c	data	
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(nested)	workflows	as		
building	blocks	for	the	Architect-user	

[divide	et	impera!]	

	
	
	
	
	
	
	
	
	
	
	
Sta6s6cal	model	selec6on	
(Rshell	with	hard-coded	params)	

	
	
	
	
	
	
	
	
	
	
	
	

Sta6s6cal	model	selec6on		
(+	choose	parameters	through	

descr.stats	interac6on)	

	
	
	

Simple	CSV		

file	chooser
	

	
	
	
	

LifeWatch	

Data-portal	ac
cess	

	

	
	
	

SOS	
	(sensor	data)	retriever	
(abio6c	vars	from	LTER	Europe)	

	
	
	

Alien	Sp.	Workflow	

reshape	(Rsh
ell)	

	
	
	
	

Interac6ve	reshape	(shiny	interac6on)		
	
	
	
	
	
	
	

Enrich	occurrence	with	WorldClim	(Shiny	interac6on)	

	
	
	
	
iNaturalist	occurrences	retriever	(with	Eunis	list	interac6on)	

	
	
	
	
	
	
	
	
Enrich	occurrence	with	
WorldClim	(Rshell)	

	
	
	
	

LifeWatch	
Data-portal	REST	access	



Re-combina6on	

	
	
	
	
LifeWatch	

Data-portal	access	

	
	
	

Alien	Sp.	Workflow	
reshape	(Rshell)		

	
	
	
	
	
	
	
Sta6s6cal	model	selec6on	
(Rshell	with	hard-coded	
params)	

	
	
	
	

LifeWatch	
Data-portal	REST	access	



Data	Access	-	Vlab/data	portal	integra6on	
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hlps://dx.doi.org/10.6084/m9.figshare.1597713	
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