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Why	Reproducibility?	

To	build	on	top	of	previous	work	–	science	is	incremental!	

To	verify	the	correctness	of	results	

To	defeat	self-decep>on	[Nuzzo	2015]	

To	help	newcomers	

To	increase	impact,	visibility	[Vandewalle	et	al.	2009]	and	research	quality	
[Begley	and	Ellis	2012]	

“If	I	have	seen	further,	it	is	by	standing	on	the	shoulders	of	giants.”	
Isaac	Newton	

“Without	reproducibility,	people	die!”	
John	Wilbanks,	AMPS	Workshop	on	Reproducibility	2011	



hRp://www.nyTmes.com/2011/07/08/health/research/08genes.html	



hRp://www.nyTmes.com/2008/03/07/science/07retractw.html	

hRp://www.nyTmes.com/2010/09/24/science/24retracTon.html	



hRp://www.nature.com/news/over-half-of-psychology-studies-fail-reproducibility-test-1.18248	



So…	let’s	make	reproducibility	happen!	

Encouraged	(and	some>mes	required!)	by:	
Pres>gious	conferences	

E.g.:	SIGMOD,	VLDB,	EuroVis,	and	IEEE	VIS	

Journals	

E.g.:	PNAS,	Nature,	and	Science	

Na>onal	Academy	of	Sciences	[Cicerone	2005]	

Funding	agencies	

E.g.:	NSF	and	NIH	

	

NSF	



Why?	
Cultural	Change	

Legal	Barriers	

Poten>al	Lack	of	Adribu>on	

Burdensome	

(Computa>onal)	Reproducibility	is	hard.	



WORKFLOW	

Too	many	dependencies!	

PROVENANCE	

DATA	

ENVIRONMENT	





Too	many	different	plagorms!	

From	intelerad-insider.com	



Too	much	to	do,	too	lidle	>me!	

From	galleryhip.com	

“authors	have	complained	that	the	process	requires	too	
much	work	for	the	benefit	derived”	
Bonnet	et	al.,	SIGMOD	Record	2011	

“Insufficient	8me	is	the	main	reason	why	scienTsts	do	not	
make	their	data	and	experiment	available	and	reproducible.”	
Carol	Tenopir,	Beyond	the	PDF	2	Conference	

“77%	claim	that	they	do	not	have	8me	to	document	and	
clean	up	the	code.”	
Victoria	Stodden,	Survey	of	the	Machine	Learning	Community	–	NIPS	2010	

“It	would	require	huge	amount	of	effort	to	make	our	code	
work	with	the	latest	versions	of	these	tools.”	
Collberg	et	al.,	Repeatability	and	Benefac>on	in	Computer	Systems	Research,	
University	of	Arizona	TR	14-04	



Planning	for	Reproducibility	

Scien>fic	Workflow	Systems	(VisTrails,	Taverna,	Kepler,	…)	
	
Virtual	Machines	and	Containers	(VirtualBox,	Vagrant,	Docker,	…)	
	
Configura>on	Management	Tools	(Chef,	Puppet,	…)	
	
…	and	many	others	!	

But	what	about	reproducibility	a]er	the	fact?	

Again,	>me-consuming	and	error-prone!	



ReproZip	to	the	Rescue	!	

Automa>cally	and	systema>cally	captures	the	provenance	of	an	
exis>ng	experiment	(Linux	only)		
	 	Language-independent	approach	and	soluTon	
	
Creates	a	self-contained	reproducible	package	from	captured	
provenance	
	
Extracts	package	in	another	environment,	independent	of	the	
opera>ng	system	
	
Provides	easy-to-use	interfaces	for	replica>ng	and	varying	the	
original	configura>on	of	the	experiment	



How	does	ReproZip	work?	



ReproZip	is	a	packaging	tool	

From	reputablemoving.com	
From	wykop.pl	

PACKING	STEP	 UNPACKING	STEP	
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PREDICTING	THE	VALUE	OF	A	HANDWRITING	DIGIT	
FROM	AN	IMAGE	

Example	
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News!	

ReproZip	…	
…	has	been	adopted	in	the	Bonneau	Lab	(NYU)	

	hdp://bonneaulab.bio.nyu.edu/	

	
…	has	been	used	by	the	ACM	SIGMOD	2015	Reproducibility	Review	

	hdp://db-reproducibility.seas.harvard.edu/	

	
…	has	been	used	by	the	Informa>on	Systems	journal	(Reproducibility	
Sec>on)	

	hdp://www.journals.elsevier.com/informa>on-systems/	

	
…	has	been	used	for	enabling	automa>c	version	upgrades	of	complex	
systems	(work	by	Dennis	Shasha	and	colleagues)	



Limita>ons	

Only	packs	experiments	in	Linux	distros	(yet…)	
	

Does	not	guarantee	reproducibility	of	distributed	applica>ons	(yet…)	
	
Only	detects	sooware	packages	in	Debian-based	environments	
(yet…)	
	

Does	not	allow	reproducibility	of	non-determinisTc	processes	
	
Does	not	save	state	



Future	Work	

Crea>ng	reproducible	packages	in	Mac	OS	X	–	ongoing	work	
	
Reproducibility	of	distributed	applica>ons	–	ongoing	work	
	
Iden>fying	sooware	packages	in	other	systems	
	
Proprietary	sooware	



Try	it!	

Website:	hRp://vida-nyu.github.io/reprozip/	
GitHub:	hRps://github.com/ViDA-NYU/reprozip	
	
Mailing	lists: 	reprozip-users@vgc.poly.edu	

	 	 	reprozip-dev@vgc.poly.edu	
	
	
	
	
	
	
	
Send	your	feedback	and	interes>ng	use	cases!	
	

F.	Chiriga>,	D.	Shasha,	and	J.	Freire:	Packing	Experiments	for	Sharing	and	
PublicaTon.	In	Proceedings	of	the	2013	Interna>onal	Conference	on	
Management	of	Data	(SIGMOD),	pp.	977-980,	2013	

F.	Chiriga>,	D.	Shasha,	and	J.	Freire:	ReproZip:	Using	Provenance	to	
Support	ComputaTonal	Reproducibility.	In	Proceedings	of	the	5th	USENIX	
conference	on	Theory	and	Prac>ce	of	Provenance	(TaPP),	2013	



Thanks!	
		

Ques>ons?	
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