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PERSPECTIVE

Reproducible Research in Computational Science

Roger D. Penqg

“Replication is the ultimate standard by which
scientific claims are judged.”

Reproducibility Spectrum
Publication +

Publication Lifkea Era F_uII _
only Code replication

Code Srd.datz executable

code and data

Not reproducible ~ Gold standard
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COMMUNICATIONS OF THE ACM | MARCH 2015 | VOL. 58 | NO. 3

DOI:10.1145/2658987 Shriram Krishnamurthi and Jan Vitek

Viewpoint

The Real Software
Crisis: Repeatability
as a Core Value

Sharing experiences running artifact evaluation
committees for five major conferences.

“Science advances faster when we can build on existing results,

and when new ideas can easily be measured against the state of
the art.”

Repeatability, not necessarily reproducibility

Several ACM SIGMOD, SIGPLAN, and SIGSOFT conferences have
initiated artifact evaluation processes. Now ICPE, too.
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Artifact Review and Badging:

A variety of research communities have embraced the goal of reproducibility in experimental science.
[more information]

Artifacts Evaluated - Functional
0 The artifacts associated with the research are found to be documented, consistent, complete,
exercisable, and include appropriate evidence of verification and validation.

Artifacts Evaluated — Reusable
The artifacts associated with the paper are of a quality that significantly exceeds minimal functionality.

Artifacts Available
Author-created artifacts relevant to this paper have been placed on a publically accessible archival
repository.

The main results of the paper have been obtained in a subsequent study by a person or team other
than the authors, using, in part, artifacts provided by the author.

Results Reproduced
The main results of the paper have been independently obtained in a subsequent study by a person or
team other than the authors, without the use of author-supplied artifacts.

&
&
@ Results Replicated
&
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Some numbers for the
first artifact evaluation at ICPE

e Some numbers for ICPE 2018

— 59 submitted full research papers

— 14 accepted full research papers

— 6 submitted artifacts

— 2 accepted artifacts, evaluated as functional
— 0 accepted artifacts, evaluated as reusable

* Accepted Artifacts Available

— At the SPEC Research Group Zenodo repository
— At the ACM Digital Library
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s it worth making the effort?

“If | have seen further it is by standing on
the shoulders of giants.”
Isaac Newton, 1676

“Science advances faster when we can build on existing
results, and when new ideas can easily be measured against
the state of the art”

[Krishnamurthi & Vitek 2015]



Impact of Artifact Evaluation

BETTER
SOFTWARE
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Avg. Cites per Paper per Year

2013 2014 2015 2016

Fig. 1. Average citation counts of AE and non-AE papers for conferences
that used AE in 2013 to 2016 (conferences: VISSOFT, PPoPP, POPL, PLDI,
PACT, OOPSLA, ISSTA, ESE, ECRTS, ECOOP, CGO, CAV).

Source: Bruce R. Childers, Panos K. Chrysanthis: , Artifact Evaluation: Is it a Real Incentive?”
In: Workshop on Sustainable Software for Science: Practice and Experiences (WSSSPE5.2), 2017

It seems that repeatability and reproducibility of performance research results brings specific challenges
 However, it is also of particular importance to our field
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Recommendations for next edition

e Introduce a “rebuttal” process
— To address replication hurdles after “kicking the tires”
— Reviewers should see issues that other reviewers raised
— One round should be enough
— Could be handled via Easychair
e Authors should explicitly state hardware and system software requirement
in the abstract
— Such that reviewers can consider this in the bidding phase

— With specific hardware and system software requirements, it is recommended
to provide remote access to such systems

* Provide a checklist for reviewers to "standardize" what to look into, what
not, when to stop/reject etc.

— Could also be made available to authors

e Consider the artifact evaluation also for the
— Results replicated badge
— As, for instance, SIGMOD does

e Publication only at ACM Digital Library ?



CFP:

Open
Computer
Science

https://www.degruyter.com/view/j/itit

DE DE GRUYTER

G

IT-Information Technology
Call for papers

Special Issue:
Open Computer Science

Mission of the journal Founded in 1958 "it” is the longest established German journal in
the field of information technology. Readers of the it are manufacturers and users of
information technology, as well as students and scientists in the relevant disciplines.
They expect qualified contributions depicting basic methods and applications,
technologic trends, techno-logic-political aspects and issues of standardization.

Motivation The digital transformation is changing all areas of our life, including the way
we do research. Open science intends to guarantee reproducible, sustainable, and
transparent research, as well as, innovation and knowledge building within and outside
academia. The European Commission has formulated a vision with the European Open
Science Cloud that Europe embraces open science, enables open innovation, and is open
to the world. So far, only some aspects of open science, such as open access and open-
source software, have been adopted in the computer science discipline. Some ACM
conferences such as SIGMOD, SIGSOFT FSE, SIGPLAN PLDI and ICPE initiated artifact /
reproducibility evaluations to enhance the scientific review process in computer science.
However, it is still unclear and debatable how to manage the digital transformation
toward open computer science research.

Scope Computer science usually serves as an enabler for open science in other
disciplines, such as marine sciences or digital humanities. Open computer science
addresses open science for computer science itself. This special issue asks for
contributions from all areas of open computer science. Open computer science activities
should explore and embrace the features of open science throughout the entire lifecycle
within research, moving the emphasis of computer science from ‘publishing as soon as
possible’ towards ‘sharing knowledge and artifacts as early as possible’. How to
collaborate on open-source software platforms such as GitHub? How to ensure
repeatability and reproducibility of computer science experiments? How to evaluate
software artifacts? How to cite research software?
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