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To: authors@cs.ux.edu

Cool paper! Can you send 
me the system so I can 
break it?😀



Reimplement!



Technical 
Report

Conference 
Paper

PhD 
Thesis

. . . . 
type operator =  
     | A 
     | B of operand * value * binop 
     | C of operand * value * operand * binop 
     | D of operand * value * operand * binop 
     | E of operand * operand 

. . . .

Reimplement!



Technical 
Report

Conference 
Paper

PhD 
Thesis

. . . . 
type operator =  
     | A 
     | B of operand * value * binop 
     | C of operand * value * operand * binop 
     | D of operand * value * operand * binop 
     | E of operand * operand 

. . . .

•f:ℕ→ℕ? 
•φ? 
•typecheck? 



To: PI,DC@cs.ux.edu

I … request under the 
OPEN RECORDS ACT … ALL 
SOURCE CODE …

PI DC



From: legal@cs.ux.edu

… to the extent such records 
may exist, they will not be 
produced pursuant to ORA.

§



PhD 
Thesis

git? 
backups? 



Pursuant to ORA, I 
request copies of all 
electronic mail…

§



… we estimate a total 
cost of $2,263.66 to 
search for, retrieve, 
redact and produce such 
records.

§



We will also make our data 
and software available to 

the research community       
when appropriate.

Grant application
#: xxxxxxxx



Consequences

By not sharing their code, and by 
(perhaps unintentionally) leaving holes 
in their publications, the authors have 
effectively guaranteed that their claims 
can never be refuted.



Study



[T]he ability to re-run the exact  
same experiment with the same  
method on the same or similar  
system and obtain the same or  
very similar result. 

Repeatability

Vitek, Kalibera: R3 – Repeatability, Reproducibility and Rigor 



Weak Repeatability

Do authors make the source code 
used to create the results in their 
article available, and will it build?
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TISSEC'15, TOCS'30, 
TODS'37, 


TOPLAS'34
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ASPLOS'12, CCS'12, 
OOPSLA'12, 


OSDI'12, PLDI'12, 
SIGMOD'12, 


SOSP'11, VLDB’12, 
TACO'9, 


TISSEC'15, TOCS'30, 
TODS'37, 


TOPLAS'34

Results 
are backed by 

code?

Weakly 
Repeatable

1. Article?
2. Web?
3. Email?

Can we find 
the code?

Can we build 
the code in 30 

minutes?

Can we build 
the code in >30 

minutes?

Does the 
author believe the 

code builds?

No No
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Reasons for not Sharing?

The email responses we received were  
pleasant, accommodating, and apologetic  
if code could not be provided.



The good news … I was 
able to find some code. I 
am just hoping that it … 
matches the implementation 
we … used for the paper.

Versioning



Unfortunately the 
current system is not 
mature … We are actively 
working on a number of 
extensions …

Available Soon



The code was never 
intended to be released 
so is not in any shape 
for general use.

No Intention to Share



[Our] prototype … 
included many moving 
pieces that only student 
knew how to operate … he 
left.

Personnel Issues



[Our] prototype … 
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left.
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… the server in which my 
implementation was 
stored had a disk crash 
… three disks crashed …
Sorry for that. 

Lost Code
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[Our system] continues 
to become more complex 
as more PhD students add 
more pieces to it.

… when we attempted to 
share it, we [spent] more 
time getting outsiders up 
to speed than on our own 
research.

[Therefore] we will not 
provide the source code 
outside the group.

Academic Tradeoffs



… we can't share what 
did for this paper. … 
this is not in the 
academic tradition, but 
this is a hazard in an 
industrial lab.

Industrial Lab Tradeoffs



Obsolete SW/HW

… we have no plans to 
make the scheduler's 
source code publicly 
available. … because 
[ancient OS] as such 
does not exist anymore 



Obsolete SW/HW

… we have no plans to 
make the scheduler's 
source code publicly 
available. … because 
[ancient OS] as such 
does not exist anymore 

… few people would 
manage to get it to work 
on new hardware.



Controlled Usage

We would like to be 
notified [if] the 
implementation [is used]
to perform (and … publish) 
comparisons with other 
developed techniques.



Controlled Usage

We would like to be 
notified [if] the 
implementation [is used]
to perform (and … publish) 
comparisons with other 
developed techniques.

… based on earlier 
(bad) experience, we 
[want] to make sure that 
our implementation is not 
used in situations that 
it was not meant for.



 … we have an agreement 
with the [business], and 
we cannot release the 
code because of the 
potential privacy risks 
…

Privacy/Security



The code … is … hardly 
usable by anyone other 
than the authors … due 
to our decision to use 
[obscure variant of 
obscure language]

Design Issues



Proposal



Three Modest Proposals

1. Funding agencies should 
encourage researchers to request 
additional funds for repeatability 
engineering



Three Modest Proposals

1. Funding agencies should 
encourage researchers to request 
additional funds for repeatability 
engineering

2. Agencies should conduct random 
audits to ensure that research 
artifacts are shared in accordance 
with what was promised in the grant 
application
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3. Publishers should require articles to contain 
a sharing contract specifying the level of 
repeatability to which its authors will commit
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Copyright 
…………… 
…………… 

Sharing 
…………… 
…………… 
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Sharing 
specifications 
clarify which 
research artifacts 
will be available
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Abstract 
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Sharing 
…………… 
…………… 



Three Modest Proposals

3. Publishers should require articles to contain 
a sharing contract specifying the level of 
repeatability to which its authors will commit

Provided both in 
• submission 
• final paper
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Abstract 
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…….……. 
…….……. 
Keywords 
…….…….

Copyright 
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…………… 



Three Modest Proposals

3. Publishers should require articles to contain 
a sharing contract specifying the level of 
repeatability to which its authors will commit

• Location 
• Resource 
• Support 
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Three Modest Proposals

3. Publishers should require articles to contain 
a sharing contract specifying the level of 
repeatability to which its authors will commit

Sociological 
solution: 
•Small coercion 
•Large incentive
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Three Modest Proposals

3. Publishers should require articles to contain 
a sharing contract specifying the level of 
repeatability to which its authors will commit

Title 

Introduction 
…………… 
…………… 
…………… 
…………… 
…………… 
…………… 

Abstract 
…………… 
…………… 
…….……. 
…….……. 
Keywords 
…….…….

Copyright 
…………… 
…………… 

Sharing 
…………… 
…………… 

Low-cost, easily 
implementable, 
solution.
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Location • email address and/or web site
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• types: code, data, media, documentation
• availability: no access, access, NDA access
• expense: free, non-free, free for academics
• distribution form: source, binary, service
• expiration date
• license
• comment



Location • email address and/or web site

Resource

• types: code, data, media, documentation
• availability: no access, access, NDA access
• expense: free, non-free, free for academics
• distribution form: source, binary, service
• expiration date
• license
• comment

Support

• kinds: resolve installation issues, fix bugs, 
upgrade to new language and operating 
system versions, port to new environments, 
improve performance, add features

• expense: free, non-free, free for academics
• expiration date



Sharing Contract

sharing
repeatability.cs.arizona.edu; 
collberg@gmail.com;
code: access,free,source;
data: access,free,source,"sanitized";
support: installation,bug fixes,free,
2015-12-31;

Sharing 
Specifications 

Collberg&Proebsting 

…………… 
…………… 
…………… 
…………… 
…………… 
…………… 

…………… 
…………… 
…….……. 
…….……. 

…….…….
…………… 
…………… 
…………… 

sharing 
…………… 
…………… 



Discussion 
and 

Future Work



repeatability.cs.arizona.edu

To appear in The Communication of the ACM

Technical 
Report

http://repeatability.cs.arizona.edu


1. Demanding everyone  
to share code always is 
unrealistic. 

2. Sharing specifications 
are a low-cost alternative 
that can be implemented now. 

3. We believe sharing 
specifications will be an 
incentive to authors to 
produce solid computational 
artifacts. 



LARGE NUMBER OF CONFERENCES

OVER 5 YEARS

To: author@cs.ux.edu
Congrats on your new paper!

•Will you share?
•Under what license?
•URL to code/data?

Longitudinal 
Study
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Sharing Data 
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Sure!
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Sure!

1. Data for reproducibility research
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Share?

0
50

100

2015 2016 2017 2018 2019

Sharing Data 
Database

Sure!

1. Data for reproducibility research
2. Trending data for funding agencies
3. Directory of research artifacts
4. Motivating researchers to share



Questions?


