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Background 
The Astrophysics Source Code Library (ASCL), founded in 1999 by Robert Nemiroff (Michigan Technological 
University) and John Wallin (Middle Tennessee State University), is a free online registry and repository for source 
codes of interest to astronomers and astrophysicists. All ASCL source codes have been used to generate results 
published in or submitted to a refereed journal. The ASCL website (http://ascl.net) is housed at Michigan 
Technological University; the site offers entries describing and linking to over 1800 source codes used in astronomy 
research, information about the resource itself and generally about research software, a news blog, and a discussion 
forum. The site links in our entries are actively curated and our link checkers consistently show that greater than 
96.5% of our links are healthy. Even this high percentage is artificially low, as some links do not respond well to 
link checking yet are working. 

2018 Growth 
The number of codes indexed in ASCL grew an average of 21 entries per month, up from the average growth of 17.3 
codes per month over the 2015-2017 timeframe and the 15.8 codes per month average for 2017. 251 codes were 
added in 2018. At the end of December, the ASCL had 1851 code entries. 
 
Code submissions have remained healthy; 92 of the 251 codes (37%) assigned IDs in 2018 were submitted. This is a 
31% increase over the 70 codes that were submitted and accepted in 2017. Fourteen codes submitted did not meet the 
criteria for inclusion in the ASCL; it is likely a subset of these will eventually meet our criteria and be assigned ASCL 
IDs. 
 
Citations to the ASCL have also increased, up 59% in 2018 over 2017. Citations are discussed more fully in the 
section “Impact on the community.” 

New capabilities and features 
In February 2018, the ASCL was added to the identifiers.org registry; the ASCL’s record is available at 
https://identifiers.org/ascl. Also in February, the ASCL administration dashboard was made more robust with 
addition of statistics for the number of codes missing “Preferred citation” information and the number of codes 
missing information in both the “Appears in” and “Described in” fields. Having this information available on this 
dashboard allowed us a quick way to check our progress on two 2018 initiatives: increasing the number of entries 
with “Preferred citation” information, and continuing our work on disambiguating article links. Between our last 
annual report and this one, the number of entries with “Preferred citation” information has increased 392%, from 
130 entries to 639. This initiative will continue in 2019. Disambiguating article links was a higher priority initiative 
for us in 2018 than was adding “Preferred citation” information, and we made great progress on it, having only 235 
entries left with ambiguous article links by the end of the year and completion expected by the end of the first 
quarter in 2019. 
 
We added a wiki to the ASCL site in April; this is currently used for tracking our progress on various projects and 
random shared notes between editors and developers. We are open to using the wiki for public information, but do 
not at this time have any idea as what to share there that is not available elsewhere on the site. 
 
ADS held a Hack Day in Boston in May 2018; by the time of that event, over 50% of the ASCL’s article links had 
been disambiguated into “described in” and “used in” article links. One of our projects for Hack Day was to work 
with ADS staff to allow them to ingest disambiguated links via a file created for bulk upload of this information; this 
project was successfully completed at the Hack Day, and these new links were displayed on ADS for the first time 
the following day. In June, our data feed report to ADS was changed to provide disambiguated link information 
along with new and changed record information. 



 
 
 
 
 

  
 
 

 
 
 
 
 
 
 
 
 

Article-software cross-matching in ADS 
Top: ambiguous link; bottom: disambiguated link 
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A new field, “Keywords,” was added to the ASCL database in July as part of our funded ADAP project; the 
keyword “NASA” is being added to ASCL records for NASA software. ADS first ingested keyword-tagged records 
in October, making it possible for the first time to search ADS for doctype:software keyword:NASA and get results. 
More information about this project is provided in the Support and funding section. 

Research 
In 2017, ASCL Advisory Committee Chair Peter Teuben, developer P.W. Ryan, and Editor Alice Allen conducted a 
preliminary study on software availability and link persistence in astrophysics, which was submitted to and accepted 
by The Astrophysics Journal Supplement. This paper was published in May 2018 in a special issue on data. Ryan 
conducted additional research on link persistence in astrophysics and presented it at the Astronomical Data Analysis 
Software and Systems (ADASS) conference held in College Park, MD, in November 2018. The poster for this 
presentation can be found at the end of this report.  

Support and funding 
The Heidelberg Institute in Theoretical Studies (HITS) provided €6,000 in funding at the end of 2017 for work in 
2018; this support enabled the ASCL’s presence at various conferences and participation in meetings on research 
software such as the joint Royal Astronomical Society National Astronomy Meeting and the European Week of 
Astronomy and Space Science (the European Astronomical Society’s large annual meeting) in Liverpool and the 
International Astronomical Union General Assembly in Austria, and outreach to organizations, including ASTRON, 
NRAO, and ESO. The ASCL is deeply grateful for this support. 
 
Michigan Technological University (Houghton, MI) hosts the ASCL website and provides technical support, and the 
University of Maryland (College Park, MD) provides office space and other university services including library 
access; the ASCL assigns DOIs through an arrangement with the University of Maryland Libraries. The ASCL is 
very grateful for this valuable ongoing support. 
 
In May 2017, Peter Teuben and Alice Allen submitted a proposal for NASA funding under its ADAP solicitation, 
this to improve the visibility and discoverability of NASA software through the ASCL. In late January 2018, we 
were delighted to learn that our proposal was fully funded at $162K for two years. Work started on the project in 
July 2018, and our first results were available in ADS in October 2018.  

Impact on the community 
The ASCL uses various measures to try to determine its impact on and use by the community. Other than wanting 
software to be cited in a trackable way, the ASCL is 
agnostic on how codes are cited. That said, we use citation 
numbers as a metric to learn how and whether the ASCL is 
being used. Citations continue to increase at a faster rate 
than growth in the number of code entries. By the end of 
2018, 595 ASCL entries collectively had 2926 citations, 
meaning 32% of the 1851 codes indexed in ADS at that 
time had citations, up from 28% in December 2017; the 
number of citations grew by 59%, and the number of 
entries cited grew 35%, from 442 to 595. 
 
Increasingly, authors submit their software to the ASCL; 
106 code entries were submitted in 2018, with 92 of these 
accepted into the ASCL. This is a 31% increase in the 
number of submitted codes over 2017, which saw 85 
submitted code entries. We take this as an indication that 
software authors see value in registering their codes with 
the ASCL. Interestingly, authors are not the only 
submitters of software to the ASCL; occasionally, a data 
editor or a user has submitted a code to enable citation of 
the software. 



 
ASCL records continue to be indexed quarterly by the Web of Science’s Data Citation Index; unfortunately, as of 
this writing, Clarivate has reported an internal problem with ASCL entries and we are unable to pull citation 
information from that site at this time. Clarivate is working on the problem and we will issue an update to this report 
when it is resolved. 

People 
Alice Allen and Kimberly DuPrie (Space Telescope Science Institute) are Editor and Associate Editor, respectively. 
Judy Schmidt provides development and design work for the ASCL, and P.W. Ryan provides development work and 
support for citation and other statistics tracking. 
 
The Advisory Committee members in 2018 were:  

Peter Teuben, University of Maryland, Chair 
Bruce Berriman, Infrared Processing and Analysis Center/Caltech 
Jessica Mink, Center for Astrophysics 
Robert Nemiroff, Michigan Technological University 
Lior Shamir, Lawrence Technological University 
Keith Shortridge, Knave and Varlet, AU 
Mark Taylor, University of Bristol, UK 
John Wallin, Middle Tennessee State University 
Rein Warmels, European Southern Observatory, DE 

 
2018 Highlights  

January Held a Special Session on Astronomy Software Publishing at the 231st AAS meeting. Session 
report: 

http://ascl.net/wordpress/2018/01/17/report-on-the-astronomy-software-publishing-
special-session-at-aas231/ 

 
Presented the ASCL in a poster: 

http://ascl.net/wordpress/2018/01/10/ascl-poster-at-aas-231/ 
 
Pre-print of research paper appears on arXiv: https://arxiv.org/abs/1801.02094 

 
February Lior Shamir, Bruce Berriman, Peter Teuben, Robert Nemiroff, and Alice Allen submitted the 

white paper “Best Practices for a Future Open Code Policy: Experiences and Vision of the 
Astrophysics Source Code Library” on the ASCL’s behalf to the National Academy of Sciences, 
Engineering, and Medicine’s Best Practices for a Future Open Code Policy for NASA Space 
Science Project Committee  
 
Made the admin dashboard more robust  

April EWASS/NAM Software in Astronomy Symposium held, including software publishing special 
interest group meeting 

SPSIG blog post | SPSIG Google doc 
 
Wiki is added to ASCL 
 
Organizational outreach talks presented at the University of Amsterdam and ASTRON 

May ApJS issue with our “Schroedinger's Code” research article published 
 
Activities at ADS Hack Day include ingestion of disambiguated ref links by ADS and new 
display of this information under "Associated Articles" 

June Organizational outreach talk presented at NRAO/UVA 
Report for ADS changed to report disambiguated ref links 

July Started work on NASA ADAP project 
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2018 Plans Revisited 
• Create ASCL index in 2017 ADASS proceedings 

o Proceedings not yet available; task deferred until document is available 
• Make the administrator dashboard more robust 

o Completed; changes included addition of number of entries missing “Preferred citation”, and 
“Appears in” and “Described in” information 

• Present ASCL at at least two conferences 
o Completed; ASCL was presented at AAS in January, NAM/EWASS in April, International 

Astronomical Union General Assemby in August, AstroInformatics in September, Deep 
Learning for Multimessenger Astrophysics in October, and ADASS in November 

• Present ASCL at at least six institutions 
o Completed; ASCL was presented at University of Amsterdam, ASTRON, ESO, Lyon 

Observatory, NRAO, ESO, and University of Delaware 
• Sustain reasonable growth in number of entries (200-220 additions) 

o Completed; 251 codes were added in 2018 
• Implement a mirror site 

o Still outstanding; not completed 
• Add another two members to the Advisory Committee 

o Still outstanding; not completed 

2019 Goals 
• Create ASCL index in 2017 and 2018 ADASS proceedings 
• Complete the disambiguation of article links and modify screens and reports accordingly 
• Present ASCL at at least two conferences 
• Present ASCL at at least six institutions 
• Sustain reasonable growth in number of entries (200-220 additions) 
• Offer auto-generated codemeta.json and/or citation file format files to software authors 
• Complete outstanding plans from previous years 

o Add two members to the Advisory Committee 
o Implement a mirror site 

 
Press, posters, and papers  
The Astrophysics Source Code Library by the numbers 
Alice Allen et al, American Astronomical Society, AAS Meeting #231, January 2018, id.150.10 
https://adsabs.harvard.edu/abs/2018AAS...23115010A  

August 2015 (Sydney) ADASS proceedings published; this includes two ASCL-related papers: 
https://ui.adsabs.harvard.edu/#abs/2018ASPC..512..517A 
https://ui.adsabs.harvard.edu/#abs/2018ASPC..512..517A 
 
Presented poster at IAU General Assembly 

September Submitted proposal for next year's EWASS 
Presentation on the ASCL at AstroInformatics conference (by invitation; Rein Warmels 
presented) 
Organizational outreach talk presented at Lyon Observatory 
Informal outreach discussion at ESO (Garching) 

October First ingestion of NASA-tagged ASCL entries into ADS 
Presentation on ASCL and software citation at Deep Learning for Multimessenger Astrophysics: 
Real-time Discovery at Scale conference at UIllinois, NCSA (by Bruce Berriman)  
Organizational outreach talk presented at University of Delaware 
Participated in AAHEP meeting at arXiv at Cornell 

November Participated in ADASS; presented oral talk "Receiving Credit for Research Software" and 
coordinated unconference BoF session: "I want to talk about..."; presented research poster on 
“Schroedinger’s Code” paper 



 
Schroedinger’s code: Source code availability and transparency in astrophysics 
PW Ryan, Alice Allen, and Peter Teuben, American Astronomical Society, AAS Meeting #231, January 2018, 
id.150.28 
https://adsabs.harvard.edu/abs/2018AAS...23115028R 
 
Irreproducible astronomy 
Physics Today, April 4, 2018 
https://physicstoday.scitation.org/do/10.1063/PT.6.1.20180404a/full/ 
 
GPUs Mine Astronomical Datasets For Golden Insight Nuggets 
The Next Platform, April 16, 2018 
https://www.nextplatform.com/2018/04/16/gpus-mine-astronomical-datasets-for-golden-insight-nuggets/ 
 
Schroedinger's code: A preliminary study on research source code availability and link persistence in astrophysics 
Alice Allen, Peter J. Teuben, P. Wesley Ryan, Astrophysical Journal Supplement Series, Volume 236, Number 1, 
2018 May 
http://iopscience.iop.org/article/10.3847/1538-4365/aab764/meta 
 
Best Practices for a Future Open Code Policy: Experiences and Vision of the Astrophysics Source Code Library 
Lior Shamir, Bruce Berriman, Peter Teuben, Robert Nemiroff, Alice Allen 
https://arxiv.org/abs/1802.00552 
White paper submitted to the National Academies of Sciences, Engineering, and Medicine's Best Practices for a 
Future Open Code Policy for NASA Space Science Project Committee 
http://sites.nationalacademies.org/SSB/CurrentProjects/SSB_178892 
 
Computational astrophysics for the future 
Science, September 7, 2018 
http://science.sciencemag.org/content/361/6406/979 
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AAS Poster, January 2018 
 

 

 
 
 
 



IAU Poster, August 2018 
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ADASS Poster, November 2018 
 

 
 


