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To: authors@cs.ux.edu

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

To: authors@cs.ux.edu

Hi again! We think our
system can break yours!
Can you please send us
your code?😑



Technical 
Report

Conference 
Paper

PhD 
Thesis

φ?
f:ℕ→ℕ?

typecheck?

. . . . 
type operator =  
     | NOP 
     | LC of operand * value * binop 
     | MR of operand * value * operand * binop 
     | MW of operand * value * operand * binop 
     | MV of operand * operand 

. . . .

Reimplement!



I … have few recollections 
of the work. I [looked at 
the] tech report, and it 
was … like seeing a new 
paper for the first time.

1) What is φ?
2) Where should f be used?
3) Fix type mismatch?  

3rd



To: PI,DC@cs.ux.edu

I have on several occasions 
emailed you … I have 
received no response …

I … request under the 
OPEN RECORDS ACT … ALL 
SOURCE CODE … RELATED TO 
THE [] SYSTEM … supported 
under federal grants …

[T]he 2005 NSF Grant Policy 
Manual … states that
   c) Investigators and grantees 
are encouraged to share software 
and inventions created under the 
grant or otherwise make them or 
their products widely available 
and usable.

PI DC



I am confused … [since the]
 ORA states that: …

The requested records 
do not exist. Please 
let me know if you 
have any additional 
questions or concerns.

From: legal@cs.ux.edu

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

§



PhD 
Thesis

svn/git?

backups?



Pursuant to ORA, I request copies 
of all electronic mail between 
authors regarding the system and 
the development of the system 
described therein.

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

To the extent that responsive 
records may exist, we estimate a 
total cost of $2,263.66 to search 
for, retrieve, redact and produce 
such records.

8  hrs @ $34.04 – search retrieval
37 hrs @53.82   – review/redact records

As you are aware, the ORA states 
that … Hence, information about 
this system … is public record 
and subject to disclosure. … I 
must therefore reiterate my 
request for emails between the 
authors related to the system to 
be released.

§



To:
Subject: FOIA Request

Please send me Grant #…!

We will also make our data 
and software available to 

the research community       
when appropriate.

Grant application
#: xxxxxxxx



Why?



Reproducibility

Benefaction

Repeatability

Reasons for Sharing
So, why am I telling you this story? Well, what we learned from this story, is 
that people are not always willing to share.


There are 3 reasons for why, as a researcher, you would want to share the 
artifacts that your research produces with other researchers.


First of all, you want the reviewers and readers of your work to trust it. In other 
words, it should be possible to repeat your experiments and get the same 
results. And if they don’t have access to your code and data, how can they? 
That’s what we call repeatability.


Second, it should be possible to independently verify the claims in your paper. 
That’s what we call reproducibility. And, since in computer systems, we 
compress 100,000 lines of code into 15 pages of a research paper, completely 
understanding a work may require access to the code and data that went into 
it.


Finally, like your mother told you and your siblings, it is good to share. In 
science, it’s good to share because it allows others to build on your work, and 
that will advance the field. And sharing for the good of scientific progress, we 
call benefaction.



Experiments 

• Methodology 
• Environment 
• Benchmarks 

PublicationProperties

System

Experiments 

• Methodology 
• Environment 
• Benchmarks 
}

Repeatability
System

Properties}
Verify



[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 



Experiments 

• Methodology 
• Environment 
• Benchmarks 

PublicationProperties

System }
Reproducibility

Different 
Experiments 

• Methodology 
• Environment 
• Benchmarks 

New System

Properties}
Verify 
Claims

What are the 
Claims?



[The] independent confirmation of  
a scientific hypothesis through  
reproduction by an independent  
researcher/lab… 

[Is] carried out after a publication,  
based on the information in the  
paper…

Reproducibility

Vitek, Kalibera: R3 – Repeatability, Reproducibility and Rigor 



Experiments 

• Methodology 
• Environment 
• Benchmarks 

PublicationProperties

System

Experiments 

• Methodology 
• Environment 
• Benchmarks 

Benefaction
System }

New 
Properties}New System

System



The avoidance of needless  
replication of work in order to  
better advance scientific progress.

Benefaction



The Study



Weak Repeatability

Do authors make the source code 
used to create the results in their 
article available, and will it build?



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

Practical?

Code?

Builds?

Weakly 
Repeatable

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

30 minutes



* Preliminary results - more about this later!



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

git tag -a pldi-final



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

Available Soon

Benefaction ≠
Repeatability



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

No Intention to Share

Publishable ⇏
Sharable?



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

Personnel Issues



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

Lost Code



[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.

… Some code of the
implementation is custom 
modifications to the 
company source tree … 
that current policy 
would … forbid sharing.

… there is some tension 
between implementing 
stuff on the companies 
platform in the hope it 
might influence the 
product groups

Industrial Lab Tradeoffs

and implementing on simpler
systems which would turn the 
product groups off.

 Ultimately the product 
groups sponsor our employment.
We are very sorry that we 
can't share the code …



Unfortunately, the 
system sources are not 
meant to be open source 
(the code is partially 
property of three 
universities).

Proprietary Academic



… we only ask for a 
description of the 
research project that 
the code will be used in 
(which may lead to some 
joint research)

Licensing Restrictions

and we also have a 
software license 
agreement that the 
University would need to 
sign.



… 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

… 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.

… 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 utility 
company, and we cannot 
release the code because 
of the potential privacy 
risks …

Privacy/Security



The code … is complete, 
but hardly usable by 
anyone other than the 
authors … due to our 
decision to use Template 
Haskell …

Design Issues



The Proposal



How Do We Fix This?

• Environment 
• Benchmarks 

System } Virtual 
Machine

• if you build it, they 
still won’t come… 

• performance? 
• security? 
• longevity?



Artifact evaluation is open only to  
accepted papers. This is intentional:  
it ensures that the Artifact Evaluation 
Committee cannot influence whether 
or not a paper is accepted.

How Do We Fix This?
This measure was put in place to 
reassure authors who felt this would be 
too radical a change to the process of  
evaluating conference paper 
submissions.

• 55 accepted papers 
• 20 (36%) artifacts submitted for review 
• 12 (22%) met or exceeded expectations



A Modest Proposal

• Location 
• Resource 
• Support 

Sharing 
specifications 
clarify which 
research artifacts 
will be available

Provided both in 
• submission 
• final paper

Sociological 
solution: 
•Small coercion 
•Large incentive

Title 

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

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

Copyright 
…………… 
…………… 

Sharing 
…………… 
…………… 

Low-cost, easily 
implementable, 
solution.

[As all spheres of human activity are affected by the interplay 
between social structure and individual agency, sociology has 
gradually expanded its focus to further subjects, such as … , and the 
role of social activity in the development of scientific knowledge. 
http://en.wikipedia.org/wiki/Sociology].

http://en.wikipedia.org/wiki/Sociology%5D


sharing

Our study found papers with 
• no author email addresses 
• wrong email addresses 
• wrong links to code 
• overloaded project names

• artifact (code, data, media, docs,…) 
• availability (no access, access) 
• expense (free, non-free) 
• distribution form (source, binary, service) 
• expiration date  
• comment

• level 
• L1: help with download, install, run 
• L2: maintain, fix, upgrade 
• L3: port, improve, add features 

• expense (free, non-free) 
• expiration date  
• comment

http://reproducibility.cs.arizona.edu;
mailto:collberg@gmail.com;

Location

support: L1, free, 2015-12-31; Support

Resourcecode: access, free, source;
data: access, free, source, “sanitized”;



Epilogue



What Happened Next?

Technical 
Report

Submitted 
Paper



𝛌

Dislike Us on Facebook!
Cool paper! I’ve 

had the same 
experience!

My code builds!

Fine it 
doesn’t build, but 

why didn’t you 
email me???

Your students 
made rookie 

mistakes!

Your study  
stinks! Why didn’t  

you just…

Your site is 
violating IRB 

guidelines -take 
it down!

* IRB - Institutional Review Board

$2,263.66? Let’s 
do a Kickstarter! 

Here’s $25!

Like you, I have been on 
the receiving end of 
stonewalling, silence, and 
maybe even lies when trying 
to get hold of code from 
others. Your emails … 
completely resonated with 
me.



Turnabout is Fair Play!



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

Practical?

Code?

Builds?

Weakly 
Repeatable

1. Reexamine failed builds
2. Request author feedback



Conclusions



1. Opening Gambit 
2. Study 
3. Proposal



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. 



Questions?
𝛌


