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INTRODUCTION 

 
The Modular Ocean Model (MOM) is a numerical ocean model based on the hydrostatic primitive 
equations[1]. It is used to study the physics of the ocean, and as a component in coupled climate models. 
  
Version 5.0.0 of MOM introduces a new development framework, the Model Development Lab (MDL). The 
MDL is a website which brings together key pieces of software development infrastructure. The aim of the 
MDL is to provide the tools required to develop top quality open source scientific software. The improvements 
enabled by this new system will benefit all users and lead to improved scientific outcomes. The MDL is 
deployed at the new MOM website, 
 
http://www.mom-ocean.org 
 
MOM is an open source project released under the GPLv2. It has been developed at NOAA/GFDL along with 
international collaborators and is used by hundreds of researchers worldwide. The MDL has been developed 
by Breakaway Labs in collaboration with NOAA/GFDL to allow MOM to be developed in a more open and 
transparent manner. 
 

VERSION CONTROL 

 
At the core of the MDL is a public version control system. All source code and test data sets for MOM are now 
hosted in a public git repository on github.com[2], a hosting service used by many open source projects. The 
github repository stores all test data as well as the model source code. To avoid having to download 10s of 
gigabytes of test data when cloning the repository, the MDL utilises git-annex[3]. This tool is designed for 
keeping data files under version control without needing the data itself. The contents of data files can be 
downloaded from a public “annex” when they are needed, providing flexibility while avoiding excessive data 
transfers. 
 

CONTINUOUS INTEGRATION 

 
MOM is a large and complex piece of software which needs to be portable across a range of systems and 
toolchains. It is not feasible for every developer to manually perform the kind of testing required to ensure that 
their work does not break any of the supported configurations. This problem is addressed in the MDL through 
the use of continuous integration, managed by a TeamCity[4] server. 
 
A TeamCity server tracks github and instructs build agents to run a set of tests whenever a commit is made. 
Agents can be run on different machines to test different hardwar and software configurations. The results of 
tests are presented through a web interface. Developers can register to be notified when tests fail. 

ONLINE DOCUMENTATION 

 
The Model Development Lab provides direct access to all model documentation via the MOM website. All 
documents are kept under version control to make community contribution possible. 
 
The available documentation includes both online guides as well as comprehensive reference documents. The 
reference guides are written in LaTeX, whilst online guides use the markdown[5] format. Markdown has the 
advantage of being human readable in text format and also automatically converted to HTML on both the 
MDL site and github. 
 
Accessible documentation is crucial in providing a positive user experience to all researchers who work with 
MOM. 
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TASK TRACKING 

 
MOM is developed by a large number of developers, often working relatively independently. The MDL uses 
YouTrack[6] as a task tracking system for managing multiple concurrent lines of development. 
 
YouTrack is designed to integrate with both TeamCity and github. Developers provide a task number with 
each commit to the central repository. This allows users to see all the changes made for a particular task. It 
also makes it esy to confirm if a bug fix caused the tests being run by TeamCity to transition from failing to 
passing. 
 
A numerical experiment is only as good as the code it is based on. It is vital that researchers can keep track of 
coding issues as they are found. The MDL task tracker allows researchers to be informed when bugs are 
reported so they can assess the impacts those errors might have on past results. 
 

IMPROVED SCIENCE OUTCOMES 

 
The use of modern software development infrastructure can directly contribute to improving science outcomes 
in a range of ways; 
 
- More flexible and robust code means scientists will spend less time dealing with technical issues and more 

time designing experiments and analysing results. 
- All bug fixes are managed in a central location, so users do not need to monitor the mailing list and 

manually address any issues discussed. 
- Easy to use systems mean any problems which are identified by a user are more likely to be reported. 
- Distributed version control allows experiments to be reproduced using identical versions of the model. 
- Easy to follow documentation allows new users to get up and running as quickly as possible. 
- Continuous integration of changes reduces the time needed to prepare a new version of the model for 

release. 
- Public version control allows all changes to be peer reviewed as they are made. 

 
The latest version of MOM, together with the Model Development Lab, will greatly increase the capacity of 
researchers worldwide to investigate the ocean through computational modelling. 
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