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SCIENCE = PAPERS





SCIENCE = PAPERS

THIS IS A PROBLEM!
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TOPIC FOR ANOTHER TALK…



SOFTWARE IS 
EATING THE WORLD





MODERN SCIENCE RUNS ON SOFTWARE



19



20



Hubble Space Telescope Peer-Reviewed Scientific Papers Published

Papers

Year

Data from NASA



Image credits for HST icon: Fourup Corporate

21,000 papers in 30+ years 22,000 citations in 4 years

≈



10,000 citations in 10 years 9,000 citations in 28 years

12,000 citations in 12 years

emcee

6,000 citations in 17 years

GADGET-2

≈
AstroPy

SExtractor
≈

≈ ≈



UNRECOGNIZED 
CONTRIBUTIONS

SOFTWARE THAT WAS 
NOT BUILT



© Bayu Purnama Jatnika

Do not spend too much 
time on software!

Software-oriented people leave academia

Quality of research
 software is lowered

Impactful software 
is not built/maintained
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THE STATE OF RESEARCH SOFTWARE IS NOT GREAT



THE ENTIRE 
ACADEMIC 
SYSTEM

UNREWARDED 
SOFTWARE 

CONTRIBUTIONS

SCIENTIFIC 
SOFTWARE



Better incentives

Better software

Better research



2010:
WIND OF CHANGE



SSI was “founded on the premise that 
helping individuals and institutions 

understand the vital role that software 
plays in research would accelerate 

progress in every field of scientific and 
academic endeavour”



2012, Oxford, collaboration meeting:
Why is there no career for software developers in academia?
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Analyst Developer Analyst Programmer Analyst Programmer - SITS (x 3) Analyst/Programmer Applications Developer Applied Scientist Architectural Robotics Developer Assistant Data Programmer 
Assistant Project Manager Atmospheric Correction and Radiative Transfer Model Scientist Audio Software Developer - KTP Associate Bioinformatician Bioinformatician In Potato Genomics and Genetics 

Bioinformatician/Computational Bioscientist in Microbiology Bioinformaticians Bioinformatics Analyst Bioinformatics Postdoctoral Researcher Bioinformatics scientist Biometric Software Systems 
Developer Biorespository Software Developer C++ / 3D Graphics Software Engineer Casebooks Project Editor (Research Assistant/Associate) Climate Researcher (Research Associate) Clinical Study 

Programmer CoMPLEX Research Associate Computational Biologist / Bioinformatician Computational Scientist Computational Scientist in Computational Fluid Dynamics & Industrial Applications 
Computational Scientist in Structural Mechanics and Industrial Applications Computer Scientist Computer Vision Researcher Content Developer/Programmer Control Engineer-IMG - 3 posts CREATe Data 
Specialist Data Analyst Data Integration Coordinator Data Manager x3 Database and Software Engineer Database Manager/Researcher Database Programmer Digital Media Technician E-Learning Portal 

Manager (KTP Associate) e-Learning Systems Development Analyst e-Learning Systems Development Analyst (Moodle, SQL) E-Learning Web Developer E-Portfolio Learning Technologist Embedded 
Systems Engineer Engineering Technician Environmental Scientist EPSRC Studentship on Algorithmic Construction of Finsler-Lyapunov Functions Experimental Officer in Bioinformatics Experimental 

Psychologist Finance Assistant Gaia Alerts Software Developer Gaia Software Developer (Gaia UK Team) GIS Applications Specialist Graduate Programmer / Software Developer Graphics Programmer 
Health Data Manager / Scientist High Throughput Bioinformatician High Throughput Sequencing Bioinformatician (Two posts) HIVE Manager/ HIVE Co-ordinator HIVE Senior Researcher and Technical Lead 

Hydro-informatics Scientific Software Developer Image Analysis Manager for Cancer Imaging Information Systems Developer Instrumentation Engineer Investigator Statistician IT Developer IT Services 
Manager IT Services Specialist (e-Learning Systems) IT Support Technician (Unix / Windows Systems) Knowledge Transfer Partnership (KTP) Associate: Innovent Technologies LTD Knowledge Transfer 

Partnerships (KTP) Associate - Software Developer KTP Associate - Robot Vision Scientist (Research Fellow) KTP Associate (Fixed Term Contract for 24 months) KTP Associate (Precision Agriculture Data 
Analyst) KTP Associate â€“ Graduate Web Developer KTP Associate: Electronics / Robotics Engineer Learning Technologist Leicester Respiratory BRU IT Developer Linguist / Psycholinguist Maker Space 

Technician Marie Curie Early Stage Researcher Marie Curie Early Stage Researcher in Radar Rainfall for Integrated Water Quality Modelling Marine Earth Observation Scientists Medical Statistician Medical 
Statistician/Senior Medical Statistician Metrology Engineer Mobile Application Developer NASC IT Support - Programmer and Systems Administrator (Fixed-term) NIHR Research Methods Fellow PDRA on 

EU Project on Automated Multisensor Surveillance Planning Officer Policy Modeller 2014 Post - Doctoral Research Assistant INSTRON Post Doctoral Research Worker Post Doctoral Researcher in the 
application of Digital Technology Post-Doctoral Research Assistant in Simulation and Visualization Post-Doctoral Research Associate Post-Doctoral Research Associate (Pathogen Genomics) Post-Doctoral 

Research Fellow Postdoctoral Fellow - population genetics / evolutionary genetic Postdoctoral Fellow in Bioinformatics Postdoctoral Fellow in Cancer Therapeutics Postdoctoral Research Assistant 
Postdoctoral Research Associate Postdoctoral Research Fellow Postdoctoral Research Scientist Postdoctoral Researcher in Declarative (Logic and Functional) Programming Postdoctoral Researcher 
Postdoctoral Scientist Postdoctoral statistician Postdoctoral Training Fellow - Statistical and Computational Genetics of Autism Principal / Senior Bioinformatician Principal Bioinformatician Product 
Development Engineer (Rail) Publishing Portal Web Developer Radio Frequency Engineer Reader in Computer Science Reporting Analyst Research (Software) Engineer Research Assistant Research 

Associate Research Fellow Research Image Data Manager, Biomedical Engineering Research Officer Research Officer â€“ Social Protection Research postgraduate Research Programmer Research Scientist 
Research Scientist / Senior Research Scientist Research Scientist in Machine Learning and Computer Vision Research Software Developer Research Software Developer for the Herchel Smith Professor of 

Organic Chemistry Research Software Engineer Research Studentship Research Worker Researcher SAP Trainee Technical Analyst Scientific Officer with Michela Garofalo Scientist SEAHA Studentship: 
Extracting epidemiological data from collections SEEG Data Archive Manager Senior / Research Associate in Clinical Integration and Image Analysis for Fetal Surgery Senior Analyst Programmer (Business 

Analysis) Senior Analyst/Programmer Senior Bioinformatician Senior Bioinformatician / Bioinformatician Senior Computational Statistician - Spatial Models Senior Data Acquisition Scientist / Data 
Acquisition Scientist Senior Data Manager Senior Database Administrator Senior IT Developer Analyst Senior Mathematical Modeller Senior Media Developer Senior Postdoctoral Researcher - Evolutionary 

and Computational Analysis of Infectious Disease (Phylodynamics) Senior Research Assistant Senior Research Associate Senior Research Associate â€“ Molecular Modelling & Simmulation Senior 
Research Associate in Quantitative Clinical MRI Senior Research Fellow Senior Research Fellow/Research Fellow in Vibration Diagnostics and Prognostics/Digital Signal Processing Senior Research 

Laboratory Technician Senior Research Technician Senior Software Developer in Bioinformatics Senior Software Engineer / Software Engineer Senior Statistical Epidemiologist Senior Systems Administrator 
Senior Technician / Demonstrator (UCMK) Senior Web Developer SharePoint Developer Software Developer Software Developer (Bioinformatics) Software Developer (KTP Associate) Software Developer x 2 

Software Developer/Programmer Software Developers in e-Learning Software Engineer Software/ Database Developer (KTP Associate) Sports Programme Manager Statistical Geneticist Statistical 
Programmer/Data Scientist Statistician Statistician/Epidemiologist Student and Enrolment Services Manager SWCAR Information Assistant System Administrator Systems Developer Systems, Data and 

Applications Team Leader Teaching Fellow in Computational Methods UTRCI Research Scientist, Control Systems Web Application Programmer Web Developer  
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Research Software Engineers



According to Simon Hattrick, Ian Cosden, and Vanessa Sochat respectively

RSE = Those who regularly use expertise in programming to 
advance research



2010

2012

2014

2016 2021

2018



Has RSE Society







The Society of Research Software Engineering was 
founded on the belief that a world which relies on 
software must recognise the people who develop it. 

Our mission is to establish a research environment that 
recognises the vital role of software in research. 

We work to increase software skills across everyone in research, 
to promote collaboration between researchers and software 
experts, and to support the creation of an academic career path 
for Research Software Engineers.





sbozzolo.github.io/has_rse

http://sbozzolo.github.io/has_rse














The Journal of
Open Source Education













Join us in our mission to push for research world where
- Code is treated as a first-class research output
- Software development is recognized and rewarded
- Research code is FAIR (Findable, Accessible, Interoperable, and Reusable)
- Researchers are equipped with the necessary skills and tools to develop 

high-quality, sustainable software
- There are meaningful career paths for those who wish to focus on software

gbozzola@caltech.edu
sbozzolo.github.io

linkedin.com/gabrielebozzola

How to start helping:

Be the first one to recognize the 
value of research software 

mailto:gbozzola@caltech.edu


Connect and find your community

Check these out for grants, fellowships, trainings, events, and additional resources

- US RSE (us-rse.org)
- Research Software Alliance (researchsoft.org)
- Software Sustainability Institute (software.ac.uk)
- Better Scientific Software (bssw.io)


