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Data	Reuse	for	
Reproducible	Synthesis	
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Ships	with	an	R	package	
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Parsing	Reproducibility	
●  Empirical	Reproducibility:	

○  traditional	empirical	experiments,	e.g.	at	the	bench/lab	

●  Statistical	Reproducibility:			
○  statistical	methodology	used	permits	generalizability	of	data	inferences			

●  Computational	Reproducibility:	
○  transparency	of	computational	steps	that	produce	scientific	findings	

V.	Stodden.	(2013).	Resolving	Irreproducibility	in	Empirical	and	Computational	Research.	IMS	Bulletin	



Simplifying	Computational	
Reproducibility	in	Whole	Tale		
●  Researchers	can	easily	package	and	share	tales:	

○  Data,	Code,	and	Compute	Environment	
○  to	re-create	the	computational	results	from	a	scientific	study		
○  achieving	computational	reproducibility		
○  thus	“setting	the	default	to	reproducible.”	

	

●  Also	empowers	users	to	verify	and	extend	results	with	different	data,	
methods,	and	environments.		
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V.	Stodden,	D.	H.	Bailey,	J.	Borwein,	R.	J.	LeVeque,	W.	Rider,	and	W.	Stein.	(2013).	Setting	the	Default	to	Reproducible:	Reproducibility	in	
Computational	and	Experimental	Mathematics,	ICERM	workshop	(2013)	
	



What	exactly	is	(in)	a	Tale?	
●  Tale	=	executable	research	object,	i.e.		

○  data	(references)	
○  +	code	(computational	methods)	
○  +	narrative	(traditional	science	story)	
○  +	compute	environment	(e.g.	RStudio,	Jupyter)		

●  Captured	in	a	standards-based	tale	format	
complete	with	metadata	
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Browse		
Existing	
Tales	…		
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…	Compose	New	Tales	…	
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…		
Run	&		
Interact	
with	Tales	

…	
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Tale	 
Workspace	

Launch 

in	WT 

…	Integrate	Data	
Repos	with		
Whole	Tale!	

●  Enables	turnkey	exploratory	data	analysis	on	
existing	published	datasets		

●  DataONE	and	Dataverse	networks	cover	>	90	major	
research	repositories!	
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Tale	 
Workspace	

Launch 

in	WT 

…	Publish	Data,	
Code,	and	

Environment	
●  Enables	full	circle	

reproducibility	to	
DataONE	
repositories	that	
accept	API	deposits	



Whole	Tale	Forecast	Demo	
	  Demonstration	of	a	model	to	predict	the	movement	paths	of	

seals	using	satellite	telemetry	data.	

	  Based	on	analysis	and	models	by:	
	  Josh	London	and	Devin	Johnson	
	  NOAA	Marine	Mammal	Laboratory	

	  https://youtu.be/Ml5d7r5OtCk		
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Input		
Data	

Research	
Question	 Analysis	 Output		

Data	 Narrative	 Published	
Article	

Verify	/	Reproduce	/	Re-use	

Accelerate	

Accelerating	Reproducible	Open	Science 



Whole	Tale	Collaboration	(PI	Team)	
●  U	Illinois	(NCSA)	Bertram	Ludäscher,	Victoria	Stodden,	Matt	Turk	

○  overall	lead	(co-operative	agreement)	
○  reproducibility;	provenance;	open	source	software	development;	outreach	

●  U	Chicago	(Globus)	Kyle	Chard	
○  data	transfer	&	storage;	compute;	infrastructure			

●  UC	Santa	Barbara	(NCEAS)	Matt	Jones	
○  (meta-)data	publishing;	provenance;	repositories		

●  U	Texas,	Austin	(TACC)	Niall	Gaffney	
○  compute;	HTC;	“big	tale”;	Science	Gateways	

●  U	Notre	Dame	(CRC)	Jarek	Nabrzyski	
○  UX	design;	UI	design	
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The	Whole	Team	(members	present	in	bold)	
●  Adam	Brinckman	(Notre	Dame,	Dev)	
●  Bertram	Ludäscher	(UIUC,	PI)	
●  Bryce	Mecum	(UCSB,	former	Dev)	
●  Craig	Willis	(UIUC,	Dev,	tech	project	manager)	
●  Damian	Perez	(Notre	Dame,	former	Dev)	
●  Ian	Taylor	(Notre	Dame,	SP,	Dev)	
●  Jarek	Nabrzyski	(Notre	Dame,	co-PI)	
●  Joe	Stubbs	(U	Texas,	Dev)			
●  Kacper	Kowalik	(UIUC,	Dev,	Senior	Architect)	
●  Kandace	Turner	(UIUC,	former	project	mgr)	
●  Kristina	Davis	(Notre	Dame,	UI,	UX)	
●  Kyle	Chard	(U	Chicago,	co-PI)	
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●  MT	Campbell	(UIUC,	project	manager)	
●  Matt	Jones	(UCSB,	co-PI)	
●  Matt	Turk	(UIUC,	co-PI)	
●  Michael	Lambert	(UIUC,	Dev)	
●  Mihael	Hategan	(U	Chicago,	Dev)	
●  Niall	Gaffney	(U	Texas,	co-PI)	
●  Rachel	Volentine	(UTK,	UX)		
●  Sebastian	Wyngaard	(Notre	Dame,	Dev)	
●  Sivakumar	Kulasekaran	(U	Texas,	former	Dev)	
●  Thomas	Thelen	(UCSB,	Dev)	
●  Timothy	McPhillips	(UIUC,	Dev)	
●  Victoria	Stodden	(UIUC,	co-PI)	

	

+  WT	Summer	Interns	(7);	WT/RDA	Fellows	(4+4);	WG	Leads	(5);	other	collaborators	
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	  This	material	is	based	upon	work	supported	by	the	
National	Science	Foundation	under	Grant	No.	1541450	

and	for	DataONE	under	Grant	No.	0830944	and	1430508.	


