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Two Way Communication between scientists and SEs 
is essential

To track progress both internally and externally, use a mixture of: 

• fluid documentation

• verbal communication

• static documentation
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Fluid Documentation
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Github is key component for 2-way fluid 
communication

• Github features used include:
– Issues

• Way to communicate new features or bugs which need to be implemented

– Pull Requests (PRs)
• Way to communicate actual proposed code changes

– Projects pages
• Graphical display of issues and PRs

Key - no duplication of effort from SE side
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CAM Development Progression - summary

Developer’s steps (scientists and SEs):

• Open an issue
– Discuss what they propose to do and initiate discussion if needed

• Open a Pull Request (PR) 
– Code modifications have been made and ready for review

CAM Gatekeeper steps (when ready for review):

• Directs timings of reviews

• Assigns CAM tag number

CAM Development Process



Open an Issue

• Way to give everyone notification about a bug or future development
– Use github templates to guide users to include pertinent information

• When select “New issue” get the following popup
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Bug template also includes 
* Steps to reproduce bug

* CAM tag being used

* Machine and compiler

*Location of case directory, if 

applicable

Fill-in fields differ by template, 

include:
* title

* description

* who will be implementing. 

“Any CAM SE” is one selection

for who will be implementing 

Example Template



Once Code Development is Completed:
Developer opens a Pull Request (PR)

• Two types of PRs to open

– Draft PR  
• Draft designation indicates that development is still occurring.
• Reviews are not started
• Typically opened when two or more developers are working on a Pull Request

– PR (without Draft designation)
• Indicates that active code development is done
• Indicates that the PR is ready to start the review process

– PR contains a link to the original issue (where preliminary discussions may have 
occurred)

CAM Development Process



After PR is opened “without draft” – CAM gatekeeper 
manages the timing of the next steps

• Once a PR is no longer draft, it will make its way through the following steps:

– PR- Review Not Started
– PR – Initial Review
– PR – Full Review
– Next Tag
– Tag 

• CAM Gatekeeper determines ordering of PRs based on several criteria

- Urgency (based on specific request by developer)
- Length of estimated time for review (minor PRs can slip in front of PRs which are intensive)
- Discussions at weekly scientist/SE meeting
- First-in, first-out
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Verbal Communication
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Weekly meeting with scientists and SEs

• Discuss SEs perspective on plans for the week and tweak as necessary based on feedback

• Meeting agenda is published a week before the meeting

– Agenda is linked to the calendar invite (for viewing prior or after the meeting)

– Agenda includes
• Always reviewing the projects page (will show on next slides) 

– Projects page is key to communication between scientists and SEs

• Additional items to report or which need discussion

– Additional discussion items can be added by anyone prior to the meeting

– Notes are taken during the meeting right into the agenda
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Communication on status of PRs done via github Projects page

Projects page 

– is updated by hand weekly by CAM gatekeeper
• Utilize github automation (to initially populate the projects pages)
• Further automation is not implemented yet due to developer time constraints

– Plans for the upcoming week are described in detail

– Used in weekly meeting with Scientists/SEs to present plans and adjust as needed
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Github Projects page – Utilize 3 tabs in weekly meeting

Backlog – List of all issues

SE Workflow – PRs Planning page

CoupledEvals

https://github.com/orgs/ESCOMP/projects/7
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Github Projects:  Issue tracking (labeled Backlog)
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CAM Tags: Tags which are completed

Github Projects: Tag planning (labeled SE workflow)
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Description at top of each column 

is a “kludge”
• Needed comments for each 

column and this was the only way 

we figured out how to implement it

• Long comment

• Bullets are lined up by hand with 

dashes

CAM Tags: Tags which are completed

Next Tag: Tag which is in regression testing 

phase (reviews complete)

PR- Full Review: PRs which are in full review 

stage.  Usually just the core SE team, but 

sometimes includes one or more scientists 

Both CAM and CAM-SIMA repositories are 

discussed
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review.  More efficient for the first reviewer to find the 

“obvious” changes
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PR – Initial Review: PRs where first reviewer has 

been assigned and is working on the preliminary 

review.  More efficient for the first reviewer to find the 

“obvious” changes

PR – Review Not Started: PRs awaiting review.  Note 

the “New PRs Since Last Meeting”

Upcoming PR: Issues which are being actively 

worked and are very high priority (need tracking at this 

level), but PR is not yet created
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Github Projects: CoupledEval Tab

• CoupledEval2:  Current immediate need

• CoupledEval3:  Needed before next 

Coupled Evaluation or CESM release

• CoupledEval4-wish list: Wish list items for 

CESM release, but not crucial



Static documentation
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Resources For CAM Developers
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CAM wiki page: https://github.com/ESCOMP/CAM/wiki

Includes:

1. CAM documentation

2. How to submit 

changes to 

ESCOMP/CAM

3. CAM Coding 

Standards

4. CAM debugging 

techniques

1

2

3

4
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Specific CAM SE workflow

Have detailed “recipe” for CAM SEs to 

follow in making a tag

Includes:

• Opening a PR (if not already done)

• Addressing reviewer’s comments

• Waiting for tag assignment to be 

made by CAM gatekeeper

• Merging to head of 

cam_development

• Running regression testing

• Committing changes (use github

Merge button)

• Tagging the commit

• Archiving Baselines

• Adding CAM tag to CESM plans 

page

https://github.com/ESCOMP/CAM/wiki/CAM-SE-Workflows



Gatekeeper viewpoint of pros/cons

Pros:
• Able to use projects page to organize thoughts as I make plans for the week and users to dive down into 

issues/PRs for more details

• No duplication of effort – the tool I use to manage my gatekeeping tasks is the tool we use to 
communicate with the scientists

• Enables communication between scientists and SEs

Cons:
• Takes some manual effort to implement the process (but I use the process to organize my thoughts, so not 

a bad con)

• Competing priorities need verbal discussion to determine final order

• Sometimes plans change mid-week due to external factors – need to be flexible – I don’t guarantee that 
the projects page is updated mid-week, but will communicate via email with people who are impacted

• Comment at top of each column is very much a hack and a pain to implement bullets (but necessary to 
add descriptions and keep everything in one place)
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Thank you

Questions?


