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IEEE COMPUTER SOCIETY OPEN SCIENCE & 

REPRODUCIBILITY AD HOC COMMITTEE: 
FINDINGS & RECOMMENDATIONS 

 

INTRODUCTION 
Reproducibility is foundational to solid scientific and technical research. The ability to repeat the research 

that produced new findings is key for confirming the validity of a new scientific discovery1. Recognizing this, 

the IEEE Computer Society established an ad hoc committee focused on open science and reproducibility2 

with the overarching goal of analyzing the models, practices, and experiences in supporting open science 

and reproducibility within the IEEE Computer Society (CS) and at peer societies and publishers, in the 

context of the recommendations of the NASEM report titled “Reproducibility and Replicability in Science.”3 

The committee members included leading international experts from academia and national laboratories 

and representatives from different societies, and brought many different experiences and perspectives to 

the discussions. Key activities of the committee included:  

1. Review of the NASEM report; identification of the more relevant recommendations. 

2. Survey of reproducibility activities across the IEEE CS and more broadly starting with an initial 

survey of journal/magazine editors-in-chief and conference/workshop chairs. 

3. Undertaking “deep dives” into key issues related to ensuring reproducibility, including roles and 

responsibilities, infrastructure, workflows and logistics, incentives and norms, economic issues, and 

sustainability.   

This document summarizes the various discussions, findings, and recommendations of the committee. 

NASEM REPORT AND RELEVANCE 
The National Academies of Science, Engineering and Medicine released a consensus study report on 

“Reproducibility and Replicability in Science” on 7 May 2019. The report provides definitions of 

reproducibility and replicability accounting for the diversity of fields in science and engineering. It assesses 

the state of reproducibility and replicability across science, and it offers recommendations for researchers, 

agencies, policy makers, journals, and professional societies. In its definitions, the committee emphasized 

the ubiquity and importance of computing and the data-intensive processes in modern science. The NASEM 

offered its definitions as follows: 

 
1 Parashar, M. (2020). Leveraging the National Academies’ Reproducibility and Replication in Science 

Report to Advance Reproducibility in Publishing. Harvard Data Science Review, 2(4). 

https://doi.org/10.1162/99608f92.b69d3134. 

2 https://www.computer.org/volunteering/boards-and-committees/Open-Science-Reproducibility. 
3 https://www.nap.edu/catalog/25303/reproducibility-and-replicability-in-science. 
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● Reproducibility4 is obtaining consistent results using the same input data, computational steps, 

methods, code, and conditions of analysis. This definition is synonymous with “computational 

reproducibility,” and the terms are used interchangeably in this report. 

● Replicability is obtaining consistent results across studies aimed at answering the same scientific 

question, each of which has obtained its own data. Two studies may be considered to have 

replicated if they obtain consistent results given the level of uncertainty inherent in the system under 

study. 

In the committee’s definition of reproducibility, authors provide all the necessary data and the computer 

codes to rerun their analyses for re-creating the results. For public-facing science (in contrast to proprietary 

industrial or security-restricted research), reproducibility does require open data and open code. The goal 

is to ensure that the computational analysis is transparent and documented so it can be verified by other 

researchers.  

Replication means arriving at the same scientific findings as another study, collecting new data (possibly 

with different methods), and completing new analyses. Although a full replication study is sometimes 

impossible to do (for example, opportunistic epidemiological studies), reproducible research is limited by 

time, effort, expertise, and funding. The NASEM report addresses these issues by making 

recommendations addressed by the many stakeholders that have a role to play in improving reproducibility 

and replicability, including researchers, academic and research institutions, professional societies, journals, 

and funders. We selected a few key recommendations to highlight here. 

KEY RELEVANT RECOMMENDATIONS 

● RECOMMENDATION 4-1: To help ensure the reproducibility of computational results, researchers 

should convey clear, specific, and complete information about any computational methods and data 

products that support their published results in order to enable other researchers to repeat the 

analysis, unless such information is restricted by non-public data policies. That information should 

include the data, study methods, and computational environment. 

● RECOMMENDATION 6-1: All researchers should include a clear, specific, and complete 

description of how the reported result was reached. 

● RECOMMENDATION 6-4: Journals should consider ways to ensure computational reproducibility 

for publications that make claims based on computations, to the extent ethically and legally 

possible. 

● RECOMMENDATION 6-6: Many stakeholders have a role to play in improving computational 

reproducibility, including educational institutions, professional societies, researchers, and funders. 

[…] Professional societies should take responsibility for educating the public and their professional 

members about the importance and limitations of computational research. Societies have an 

 
4  The Association for Computing Machinery (ACM) established its original definitions of reproducibility and 
replicability as essentially the reverse of the definitions provided here. In August 2020, ACM announced 
that it was changing its definitions to be consistent with those found in the NASEM report: New Changes to 
Badging Terminology, Association for Computing Machinery website. 
https://www.acm.org/publications/badging-terms. August 24, 2020. 
 

https://www.acm.org/publications/badging-terms
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important role in educating the public about the evolving nature of science and the tools and 

methods that are used. 

● RECOMMENDATION 6-7: Journals and scientific societies requesting submissions for 

conferences should disclose their policies relevant to achieving reproducibility and replicability.  

KEY ISSUES RELATED TO ENSURING REPRODUCIBILITY 
As part of its activities, the ad hoc committee on open science and reproducibility performed “deep dives” 

into the following key issues related to ensuring reproducibility: roles and responsibilities of the different 

stakeholders; infrastructure, workflows, and logistics to support open science and reproducibility practices; 

associated incentives and norms; economic issues; and sustainability. These discussions and the resulting 

findings are summarized below.  

ROLES AND RESPONSIBILITIES 

Over time, reproducibility investments will advance science, assuring better results with less effort more 

quickly.  However, most scientific teams will experience an initial cost increase to better assure the 

reproducibility of their results.  One of the impediments to improving reproducibility comes when a team 

invests in better workflows, tools, and infrastructure that enable reproducibility, but is not rewarded for these 

efforts.   

For example, suppose a scientific team decides to improve the reproducibility of its computational results 

for its next paper by investing in new workflows and tools that capture what is needed to repeat the 

computation in the future, and suppose this team is part of a larger community where data, software, and 

computational steps used to produce published computational results are customarily not carefully 

versioned or made available to the rest of the community.  Further, suppose that the improved 

reproducibility achieved by the team is not valued by the publisher, its editor or reviewers, the team 

members’ promotion committees, or the research sponsor.  The team might then be at a disadvantage 

relative to its peers, producing the paper more slowly with higher cost for higher quality, but the quality 

improvement is not acknowledged. 

Many scientific teams face this difficult situation. However, with a holistic community approach to 

understanding who has what role, authority, and accountability, and with some coordination across the 

community to raise expectations along with efforts, we can improve reproducibility effectively and efficiently 

and reward teams for their efforts.  We expect that progress toward understanding roles and responsibilities 

across the many participants in the scientific enterprise will require workshops and other forms of dialogue 

to build common expectations of what to do and who will do it. 
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Many people and organizations participate in producing and publishing scientific results and setting the 

expectations for the quality of those results. Fundamental progress in advancing reproducibility requires a 

holistic response where everyone involved in the production and, review of and reward for scientific results 

understands and acts to support improvement. 

INFRASTRUCTURE, WORKFLOWS, AND LOGISTICS 

Infrastructure needed by all stakeholders to achieve reproducibility, including at the researcher and 

publisher ends. At the publisher end, submission, evaluation/review, and publishing workflows and 

underlying software systems and supporting logistics should provide well-integrated support for artifacts 

associated with the publication, such as code and data, that are essential to the reproducibility of the 

research being published. Publishers must also support appropriate metadata standards that accommodate 

these artifacts. Other relevant issues that have infrastructure implications include assigning persistent 

identifiers to the artifacts (e.g., DOIs), supporting attributions and citations to the artifacts, consistently 

managing updates to artifacts, and supporting the longer term lifecycle (including archiving) of the artifacts. 

Supporting this lifecycle may require leveraging third-party (institutional and commercial) data-

stores/repositories with different sustainability models such as subscription (e.g., IEEE DataPort5), 

commercial freemium (e.g., CodeOcean6, Figshare7), and nonprofit or free (e.g., Zenodo8, Dryad9). Finally, 

the publishing/dissemination mechanisms should support discovery and access to metadata and 

associated artifacts as well as the assignment of indicators (e.g., badges) signaling the availability of such 

artifacts supporting reproducibility. 

INCENTIVES AND NORMS 

Providing appropriate incentives to all stakeholders is one of most challenging aspects of achieving 

reproducibility. Philosopher Hugh Desmond10 recently considered the economic and ethical approaches for 

probing into the social structures of science. In the economic approach, scientists are seen as credit-

 
5  https://ieee-dataport.org/ 
6 https://codeocean.com/ 
7 https://figshare.com/ 
8 https://zenodo.org/ 
9 https://datadryad.org/ 
10 Desmond, Hugh (2020) Incentivizing Replication is Insufficient to Safeguard Default Trust.  [Preprint]     
URL: http://philsci-archive.pitt.edu/id/eprint/18661  (accessed 2021-05-22). 
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maximizing agents, where the incentives are promotion, funding, and publication. In the ethical approach, 

scientists are agents concerned with ideals such as honesty, respect, and reliability. If the economic model 

dominates, addressing the ethical aspects is left to policy makers, who define the parameters underling the 

economic incentives. Following an economic model to address the reproducibility and open science 

concern of the scientific community via incentives gives rise to interventions such as reproducibility badges, 

funding increments, and reproducibility or replication awards (which are starting to be rolled out in several 

conferences). Although many discussions about reproducibility concentrate on these types of activities, a 

purely economic view is insufficient: it cannot explain trust-based scientific practices. For example (as 

Desmond pointed out), peer review and collaboration are practices that rely on some default trust that we 

have in each other as researchers. A competitive, credit-maximizing model of scientific endeavor cannot 

quite explain the default trust that permeates many practices in science. The so-called Mertonian norms of 

science include ideas like universalism (the validity of a scientific claim does not depend on who is making 

it), communality (the findings of science are common property to the scientific community), and 

disinterestedness (scientists focus on finding the truth, not self-advancement). A definition of social norms 

is that they require normative expectation (a large subset of the population expects conformity). Heesen 

(2017)11 argues that Mertonian norm of sharing is not a social norm, because normative expectations are 

not needed. Scientists have a credit incentive for publishing intermediate results (they are sensitive to credit 

and credit follows a priority rule). Heesen concludes, “Give sufficient credit for whatever one would like to 

see shared… and scientists will indeed start sharing it.” In the end, Mertonian norms are supported by both 

economic (incentives) and ethical factors, in an interrelation (Bright & Heesen, 2020).12 Science policy 

needs to target more than just incentive reforms—as the new NIH policy on data management and sharing13 

says: “We aim to shift the culture of research to make data sharing commonplace and unexceptional.”  

ECONOMIC ISSUES 

The economics of open science has two converging sets of factors that should be considered. 

On the one hand, the infrastructures we described above have a cost that needs to be met in a sustainable 

way (not differently from the cost of the infrastructures supporting scientific publication itself). A first and 

intuitive way for traditional publishers (and thus for the Computer Society) to fund the infrastructures would 

be to add “data processing charges” in a way similar to page processing charges. However, even setting 

aside for a moment the very relevant problem of these charges adding up to an unsustainable amount (in 

particular, for scientists working in economically disadvantaged regions), all publishers need to face the 

harsh reality of free, or almost free, competition: as we have already noted, some organizations offer either 

freemium (e.g., CodeOcean, Figshare) or free service (e.g., Zenodo, Dryad). 

As a result, the business models for sustainability of any effort by the Computer Society to support open 

science need to carefully balance the incentives for researchers. Besides the general incentives we 

discussed earlier, what would motivate researchers to specifically archive their artifacts with us, i.e., a 

specific publisher? One possible answer is the seamless connection between paper and supporting data: 

it would be appealing to be able to move from one to the other. If we envision future publishing not as the 

 
11 Heesen, R., 2017. Communism and the Incentive to Share in Science. Philosophy of Science, 84(4), 
pp.698-716. http://doi.org/10.1086/693875. 
12 Bright, L. K., & Heesen, R. (2020, Nov 1). The Head and the Heart: Incentives and Norms. 
http://sootyempiric.blogspot.com/2020/11/the-head-and-heart-incentives-and-norms.html. 
13https://www.nih.gov/about-nih/who-we-are/nih-director/statements/statement-final-nih-policy-data-
management-sharing. 
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processing of a digital version of printable objects, but rather as a digital-first process, the new “digital 

object” that will replace the “paper” may be more intertwined with the data itself14. 

Also, reproducibility may very well be involved in future peer-review workflows: in this case, if authors must 

disclose their artifacts as part of the peer-review process, an integration with the editorial systems of the 

publisher sounds appealing. 

However, as soon as we start thinking about these possibilities, we realize that the reality is much more 

complex. The same data and artifacts may support multiple papers, maybe published by different 

organizations. Even in this digital-first future, how would we link those items to a single dataset or set of 

artifacts? Also, building in-house something similar to CodeOcean, for instance, would be difficult. Would 

the Society limit itself to partnering with one single provider? Would IEEE Dataport be sufficient to the needs 

of our authors? 

A more ambitious approach could be to leverage both our prominence as a publisher in our field and our 

expertise in standards (as well as the unique asset provided by the IEEE Standards Association) to 

spearhead an industry-wide initiative to standardize a way to link these digital objects across different 

providers and sources (akin to what the DOI standard has achieved for unique identification of digital 

objects). 

An alternative or complementary approach that is being explored by other publishers is the creation of data 

journals (e.g., Elsevier’s “Data in brief”) that provide the advantage of offering an additional “citable item” 

to the authors (in exchange for the data processing charges). This approach, however, neither fully solves 

the cost issue nor addresses the issues of cross-linking artifacts and paper.  

An additional element of cost is related closely to sustainability, as outlined in the next section. 

SUSTAINABILITY 

Sustainability in this context means the ability to maintain reproducibility and replicability over time, which 

may seem obvious at first glance. However, even when results can be reproduced and/or replicated, the 

challenge is to preserve this state, i.e., that the results continue to be reproduced and/or replicated. The 

question of the sustainability arises in most evaluations and measurements in which software is used. Even 

if the software is made publicly available as open source, we often do not know if the version available is 

the right version, can be compiled, and yields the same results after changes. Some of the changes such 

as bug fixes may even prevent the use of an older version. Sustainable reproducibility and replicability 

clearly are not just a matter of the availability of software. To replicate an experiment, making binaries 

publicly available may help. Researchers can and should go further by making execution scripts, parameter 

settings, and raw results available. However, depending on the technical area, the hardware (e.g., a new 

version of a mobile device with a different chip set), operating system (the new version uses different default 

parameters, protocol versions, etc.), system libraries, and random number generators may also have an 

impact. Some solutions for maintaining reproducibility exist, such as using containers or virtualized 

machines. Replicability, of course, is more challenging, since, by its definition, consistent results across 

different settings are implied. Thus, “freezing” everything within a container is not an option. The success 

of approaches to maintaining reproducibility and replicability will depend on the experiment, the 

methodology, and the technical area. Different areas even within computer science and the IEEE Computer 

Society have different states of the art for performance evaluation. For more system-oriented areas, 

maintaining reproducibility and replicability gets harder. And the larger and more distributed the targeted 

 
14 This future may not be far down the road: PLOS and Wiley, among other publishers, are already 
developing prototypes in this direction, and the IEEE and the Computer Society cannot be far behind. 
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systems are, the more diverse and sophisticated the performance evaluations are and the most challenging 

it gets for maintaining reproducibility and replicability. For example, in experimental computer networking 

research (cf. e.g., see Bajpia et al.15), we see simulation, prototyping, network measurement, human factor 

experiments, etc. In such a diverse setting, we have even more difficulty agreeing on standards or best 

practices supporting the maintenance of reproducibility and replicability over time. However, sustainability 

is a challenge that can be solved only in each technical area. 

SURVEY OF CURRENT REPRODUCIBILITY PRACTICES AT IEEE 

WORKSHOPS AND CONFERENCES AND IN JOURNALS 
A key goal of the ad hoc committee on open science and reproducibility was to understand reproducibility 

activities across the IEEE CS (and across IEEE more broadly), starting with an initial survey of 

journal/magazine editors-in-chief and conference/workshop chairs. The purpose of the resulting IEEE 

Reproducibility Practices Survey was to assess the reproducibility practices of IEEE journals, magazines, 

and conferences. IEEE Strategic Research (with Josephine Russo as the primary point of contact) executed 

the survey. As part of the survey, 422 IEEE conference organizers, magazine editor-in-chiefs, and journal 

editors-in-chiefs were surveyed using a self-administered, online questionnaire, yielding 132 responses for 

a response rate of 31%. The results of the survey are summarized below. A more detailed report can be 

found on the committee website,2 and the associated data is available online16 

The results of the survey indicated that reproducibility was largely being explored in an ad hoc and best-

effort manner, largely due to the initiatives of journal editors and conference/workshop organizers. The key 

findings of the survey are:  

● About four in ten IEEE conferences, magazines, or journals either have policies in place to support 

the computational reproducibility of published results (21%) or are planning to institute policies in 

the future (20%). 

● Six in ten IEEE conferences, magazines, or journals do not have any policies in place to support 

the computational reproducibility of published results. 

Of those with reproducibility practices planned or in place, 

● Six in ten (62%) allow results to be submitted, about five in ten allow code (52%) or system/software 

details (48%) to be submitted, and about four in ten allow raw data (44%) or instructions (37%) to 

be submitted. 

● Over half (53%) have a mixture of open and available research artifacts and available-upon- 

request research artifacts. Three in ten (31%) have research artifacts available only upon request, 

and nearly two in ten (16%) have open and transparent research artifacts. 

 
15 Vaibhav Bajpai, Anna Brunstrom, Anja Feldmann, Wolfgang Kellerer, Aiko Pras, Henning Schulzrinne, 
Georgios Smaragdakis, Matthias Wählisch, and Klaus Wehrle. 2019. The Dagstuhl beginners guide to 
reproducibility for experimental networking research. SIGCOMM Comput. Commun. Rev. 49, 1 (January 
2019), 24–30. DOI:https://doi.org/10.1145/3314212.3314217. 
16 Manish Parashar. (2021). Survey of Current Reproducibility Practices at IEEE Workshops and 

Conferences and in Journals [Data set]. Zenodo. https://doi.org/10.5281/zenodo.5528376. 
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● Two in ten (22%) have a formal infrastructure (data or software repository) for accepting and 

processing artifacts. 

● Almost four in ten review artifacts, either as part of the decision-making process for the submissions 

(24%) or independent of the decision-making process (14%). 

● Just under one quarter (23%) assign citable permanent identifiers to artifacts 

● Most do not assign badges to artifact submissions (72%), a little over one in ten (13%) use IEEE 

badges, and fewer use ACM badges (6%). 

About one in ten conference organizers and editors-in-chief of journals or magazines report they have 

reproducibility practices in place (11% and 10%, respectively), or are planning to institute policies in the 

future (9% and 11%, respectively). About three in ten conference organizers and editors-in-chief of journals 

or magazines have no reproducibility practices (29% and 30%, respectively).  

EXPLORING REPRODUCIBILITY OF PUBLISHED RESEARCH: CASE 

STUDIES  

IEEE TRANSACTIONS ON PARALLEL AND DISTRIBUTED SYSTEMS (TPDS) 

REPRODUCIBILITY INITIATIVE 

The TPDS Reproducibility Initiative currently focuses on reproducible research through transparency and 

the availability and potential reuse of code and data.17 TPDS has partnered with Code Ocean, a cloud-

based computational reproducibility platform, to pilot the post-publication peer review of code associated 

with articles published in TPDS. Authors who have published in TPDS can make their published article 

more reproducible and earn a reproducibility badge by submitting their associated code for post-publication 

peer review. TPDS is the first IEEE transaction to pilot reproducibility badging. TPDS currently offers two 

badges: 

● Code Available: The code, including any associated data and documentation, provided by the 

authors is reasonable and complete and can potentially be used to support reproducibility of the 

published results. 

● Code Reviewed: The code, including any associated data and documentation, provided by the 

authors is reasonable and complete, runs to produce the outputs described, and can support 

reproducibility of the published results. 

The nature of the parallel and distributed systems research covered by TPDS makes it challenging to 

evaluate code and data for reproducibility because such an evaluation may require access to specific 

hardware, system architectures and scales, OS configurations, etc., which may not be feasible or practical. 

Whereas emerging technologies such as containerization can help address some of these challenges, 

providing reviewers access to an execution environment in which they can effectively reproduce the full 

range of the research published in TPDS, including, for example, research involving very large-scale 

parallelism, large data volumes, and low-level system/middleware services, is often infeasible. 

Consequently, TPDS is exploring an alternate approach where members of the community can submit 

short, supplemental ‘critique’ papers that present their experiences in reproducing published results using 

the artifacts and/or evaluations or experiences with published artifacts. These supplemental paper 

 
17 IEEE Computer Society. (2020). IEEE Transactions on Parallel and Distributed Systems (TPDS) 
Reproducibility Initiative. https://www.computer.org/digital-library/journals/td/tpds-reproducibility-initiative. 
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submissions are reviewed and, if accepted, are linked to the original publication and citable, serving to 

validate the reproducibility of the original publication. TPDS recently piloted this approach as part of a soon-

to-be published special section18. This special section, guest edited by Stephen Harrell and Beth Plale, will 

consist of a primary paper and six critique papers that reproduce the results of the primary paper. This 

section builds on the reproducibility efforts by the SC19 Conference’s Student Cluster Competition 

(https://sc19.supercomputing.org/).  

Additional information as well as the badged papers can be found online.19 

IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS (TVCG) 

In 2018, IEEE Transactions on Visualization and Computer Graphics (TVCG) started a collaboration with 

the Graphics Replicability Stamp Initiative (GRSI), offering the TVCG Replicability Stamp to encourage 

sharing and replicability of scientific results in the visualization, virtual and augmented reality, and computer 

graphics communities the journal serves. The Graphics Replicability Stamp Initiative, which is supported 

by a growing list of publishers, journals, and conferences in computer graphics, promotes reproducibility of 

research results, allowing scientists and practitioners to benefit from state-of-the-art research results. GRSI 

(http://www.replicabilitystamp.org) is an independent group of volunteers who help the community by 

stimulating sharing of code and data as a community resource for noncommercial use. The volunteers at 

GRSI check the submitted code (and data) and certify its replicability. 

The TVCG Replicability Stamp is an additional recognition for authors of accepted IEEE TVCG papers who 

are interested in providing a complete implementation of their algorithms. The stamp is meant to be an 

endorsement of the replicability of only the results presented in the paper. Authors are asked to provide the 

URL to their code repository, as well as instructions on how to compile and replicate the results. The code 

should compile on a vanilla installation of one of the major operating systems (Linux, MacOSX, or 

Windows), have a license that allows noncommercial usage, and depend only on libraries that are free for 

academic or research purposes. In its simplest form, the code should reproduce the data used to generate 

every resulting figure shown in the paper. 

Any paper accepted for publication in IEEE TVCG, for both regular and special issues, is eligible to apply 

for the stamp. The notification letter for any paper accepted for publication in TVCG contains information 

about the TVCG Replicability Stamp as well as a pointer to the application form and instructions on how to 

submit code and data. Participation in this initiative is entirely at the discretion of the authors. Accepted 

papers that are awarded the TVCG Replicability Stamp receive additional exposure by being identified as 

such in the IEEE Computer Society Digital Library and on the GRSI website. 

COMPUTING IN SCIENCE AND ENGINEERING REPRODUCIBLE RESEARCH TRACK 

Computing in Science and Engineering, CiSE, is an IEEE technical magazine in print since 1999. It 

publishes original research articles, special issues, and regular departments and tracks. CiSE published 

several early articles treating reproducibility, including from pioneer Jon Claerbout in 2000,20 and special 

issues dedicated to the theme in 2009 and 2012.  In 2017, CiSE launched the Reproducible Research 

 
18 IEEE Transactions on Parallel and Distributed Systems (TPDS), Special Section on Transparency and 
Reproducibility Practice in Large-Scale Computational Science. 
https://www.computer.org/csdl/journal/td/2021/11. 
19 M. Parashar, "Enabling Reproducible Research in Parallel and Distributed Systems" in Computer, vol. 
54, no. 07, pp. 4-5, 2021. doi: 10.1109/MC.2021.3055709. 
20  Schwab, M., Karrenbach, N. and Claerbout, J., 2000. Making scientific computations reproducible. 
Computing in Science & Engineering, 2(6), pp.61-67. 

https://sc19.supercomputing.org/
http://www.replicabilitystamp.org/
https://www.computer.org/csdl/journal/td/2021/11/09431328/1tB9iLI1s2Y
https://www.computer.org/csdl/journal/td/2021/11/09431328/1tB9iLI1s2Y
https://www.computer.org/csdl/journal/td/2021/11/09431328/1tB9iLI1s2Y
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Track,21 reporting experiences in reproducing or replicating computational studies, and research articles 

subject to rigorous standards of transparency and reproducibility. Authors are requested to prepare a 

reproducibility package containing all files needed to reproduce the results (data, code, and visualization 

scripts). Articles submitted to the Reproducible Research track are not required to follow specific software 

engineering processes, but they are asked to include an appendix reporting on what software engineering 

practices were used in conducting the research. The track has also experimented with open peer review, 

with review reports posted as preprints (by reviewers who opt in). The reasoning behind this is that all steps 

taken to increase transparency have the potential to promote trust and contribute to reproducibility.  

RECOMMENDATIONS AND NEXT STEPS  
Recognizing the urgency of supporting reproducibility and open science, and the need for immediate action, 

the ad hoc committee on open science and reproducibility recommends that IEEE Computer Society 

develop and implement a cross-cutting strategic plan for addressing reproducibility across the society and 

its activities. Such a plan should define clear goals for technical committees, conferences/workshops, and 

publications; establish best practices; and develop metrics to track progress toward these goals.  

Complementing its strategic plan for achieving reproducibility, the committee recommends deploying the 

necessary support infrastructure, including enabling submission and evaluation of data, code, and other 

artifacts across the breadth of topics covered; creation of integrated workflows for processing and 

publishing submissions; and complying with emerging standards, for example, for badging22. 

Finally, the committee recommends developing a reproducibility communication plan that is coordinated 

with other societies, organizations and stakeholders. 

A key next step is establishing a society-wide task force charged with executing the recommendation 

summarized above. 

CONCLUSION 
Although always fundamental to scientific and technical research, reproducibility has taken on an increased 

urgency impacting society’s trust in research results. Ensuring reproducibility has also taken on additional 

complexity due to increasingly central roles played by computation and data. The ad hoc committee on 

open science and reproducibility was charged with analyzing the models, practices, and experiences in 

supporting open science and reproducibility within the IEEE CS. Its activities included a study of existing 

activities and practices, as well as technical exploration of key related issues. Its recommendation 

emphasized the development of a cross-cutting strategic plan for addressing reproducibility across the 

society and its activities, as well as the establishment of a task force to implement the plan.  

 

 
21  Barba, L.A. and Thiruvathukal, G.K., 2017. Reproducible research for computing in science & 
engineering. Computing in Science & Engineering, 19(6), pp.85-87. 10.1109/MCSE.2017.3971172. 
22 NISO Taxonomy, Definitions, and Recognition Badging Scheme Working Group, 
https://www.niso.org/standards-committees/reproducibility-badging. 

https://doi.org/10.1109/MCSE.2017.3971172

