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Fig. 1. Schematic diagram of basic functions of a
version control system, Git. (a) Version control. Ev-
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is recorded in the repository (database). (b)
"Squash merge" function. (c) "Rebase" function.
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Fig. 2. An example of collaborative model development using the Git's distributed repository system. There is a
trunk in the shared repository, and developers A, B and C develop the model in parallel in their respective re-
positories. The numbers attached to the code icons are version numbers. The broken or wide arrows with nu-
merals indicate operating procedures as follows: (1) three developers, A, B, and C, get the latest trunk code, (2)
developer A makes a draft for the next version, (3) developer B reviews the draft, (4) developer B modifies the
draft, (5) developer A confirms the modification, (6) developer A makes the next version, (7) developer A pub-
lishes the next version, (8) developer C updates the trunk, and (9) developer C continues development based

on the next version.
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Fig. 5. Redmine tickets of MRLCOM shown as a list in Japanese. The content and progress of the tasks can be
grasped in the list released every one month. Each list item indicates a ticket tracker, a serial number, and a title.
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Fig. 6. Schematic diagram showing the operating procedure to develop MRL.COM by a Gantt chart. Start with
Step 1 "Create a ticket", and end with Step 7 "Confirm". The parentheses in the steps are "status" shown in a
Redmine ticket, and the horizontal axis is "progress rate” which is a rough guide and there is no strict meaning.
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Fig. 7. Schematic diagram of model development management at JMA (Japan Meteorological Agency) and Me-
teorological Research Institute (MRI). Almost all the models of both institutions are controlled by Git, SVN and
Redmine, which are running 24 hours a day on the development management server. We can access the model
source codes and information in the two institutions at any time we want.
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Development management of Meteorological Research Institute
Community Ocean Model (MRL.COM) using Git and Redmine

Kei Sakamoto ¥, Hiroyuki Tsujino!, Hideyuki Nakano', Shogo Urakawa',
and Goro Yamanaka'

Abstract

Our ocean general circulation model, Meteorological Research Institute Community Ocean
Model (MRLCOM), has been developed over almost 20 years; as a result, the source code has
become larger and more complicated. Since it is now used for many projects, various depart-
ments and people of the Meteorological Research Institute and the Japan Meteorological Agen-
cy (JMA) are involved. To develop the model efficiently and maintain stability through wide-
spread usage, we adopted tools and methods used in modern software development and
redesigned our development management system. First, we introduced Git, which controls the
development history (version) of the source code. This tool enables multiple developers to work
on multiple tasks in parallel. Next, we introduced a project management system, Redmine, for
all development members to share the development situation. This system records the develop-
ment processes in a database one by one, which becomes a useful asset for other developers
and next generation developers. By using these tools and clarifying the development procedure,
we have achieved a new development system in which we can share information and perform
mutual checks daily as a development team. This greatly contributes to improvement of code
quality. JMA has built a system that centrally controls almost all models developed by Meteoro-
logical Research Institute and JMA based on Git (or SVN) and Redmine, which leads to great
progress in development management and sharing of models.

Key words: numerical model, model development, model sharing, version control, project
management
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