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Context

• We are discussing version control for models rather than for 
software source code.
• This can include geometry, performance models, design inputs, notes, 

scripts, etc…

• Applies to single/multiple designers working on a model.
• Each individual can modify the models as needed at the same time and 

merge changes when complete.

• Enables extensive collaboration.

• Avoids saving multiple copies of the same model as the design 
progresses (“backups”).
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Why Use Git?

• Simple, clean, easy to use version control of various file types.

• You can save files as much as you want without affecting the 
stored version.
• Your changes do not affect the controlled model until you “commit” 

the changes.

• You can revert to any previous version at any time without 
losing the most recent work.

• Highly collaborative environment on user-controlled resource.

• Can work locally on your laptop or online at GitHub or GitLab.  
Changes are tracked on both.

• You aren’t just working with a local copy, you work with the 
entire history of the project.
• Distributed Version Control System (DVCS)
• There are multiple backups of the project in case something is 

corrupted or lost.

• OpenVSP source code is on GitHub!
• https://github.com/OpenVSP/OpenVSP
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Why Use Git?

• VSP models are XML-based code

• Few VSP files are unformatted.

• Traditionally used for software.
• Works well with human-readable formats.

• You can version control everything in the repository:
• VSP scripts
• Python code/scripts
• Design files
• Variables
• Configurations
• Analysis input & output files
• PDF, images, Excel, etc.

• Unformatted or binary files are still tracked but you cannot see the 
differences.  Reverting can be difficult.

• Documentation uses MarkDown language.  Useful for 
keeping a summary or description.
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Git Nomenclature
• Branches – Parallel versions of the project where you can safely make changes, experiment, fix 

bugs, etc…
• “I’ve checked out a version of the project to work on.”

• Fork – GitHub (online only) term that implies making an online copy of the main repository of work 
to your user account.

• “I’m working on MY copy of the project.”

• Clone – Copy the online repository to my local storage.

• Checkout – Work with a specific project branch.

• Commit – You update the controlled version of the project with the saved copies stored locally.
• “I’m happy with my saved changes and want those changes added to the project and history.”

• Push/Pull – Either “push” changes from your local copy to the online repository or “pull” the 
information from one branch to another.

• “I’m done making commits to the project for now and am ready to update the main branch.  I push my local changes to the online 
repository”

• “I request to pull the changes from my online branch to the main branch.” – When collaborating.
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Git-bash

Git-bash - For those that enjoy command 
line interfaces: https://git-scm.com/download/

• Linux-style command structure for controlling local repositories and 
making changes online.

• Easy to learn and usually quicker than using a GUI.

• Current working branch is highlighted in blue.

• Several operations in Git can not be done online at GitHub.  Local 
Git installation must be used.

• There is also a Git GUI but not very intuitive/useful.

• Git Cheat Sheet: https://services.github.com/on-demand/downloads/github-git-cheat-
sheet.pdf
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Current Branch

https://git-scm.com/download/
https://services.github.com/on-demand/downloads/github-git-cheat-sheet.pdf
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Git-bash

$ git init [project-name]
• Creates a new local repository with the specified name.
• “git init” makes the current directory the repository.
• Makes the repository in the current directory.
$ git clone [url]
• Downloads a project and its entire version history.
• Makes the repository in the current directory.
=========================================
$ git branch
• Lists all local branches in the current repository.
$ git branch [branch-name]
• Creates a new branch.
$ git checkout [branch-name]
• Switches to the specified branch and updates working directory.
$ git merge [branch-name]
• Combines the specified branch’s history into the current 

branch.
$ git branch -d [branch-name]
• Deletes the specified branch.
• Good for removing branches that are no longer needed.
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Useful Commands

$ git status
• Lists all new or modified files to be committed.

$ git diff
• Shows file differences not yet staged.

$ git add [file]
• Snapshots the file in preparation for versioning.

$ git diff --staged
• Shows file differences between staging and the last file version.

$ git reset [file]
• Unstages the file, but preserves its contents.

$ git commit –m "[descriptive message]"
• Records file snapshots permanently in version history.

$ git pull
• Fetches the online repository to your local copy.

$ git push [remote] [branch]
• Pushes local changes to the remote repository
• Ex: “git push origin master”

$ git log
• Shows commit history
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Git-bash
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Example Workflow: Local Files

1. Navigate to desired directory.

2. $ git init MyProject

3. Add files to the repository.
1. Create files using whatever software.

2. Can have one or many files.

3. Git is tracking changes as you save.

4. $ git status
1. Uncommitted files are listed in RED.

5. $ git add [filename]
1. Stages files for commit.

2. Can add multiple files at once.
1. Example: $ git add *.vsp3 will add ALL VSP files at once.

2. $ git add . will add ALL untracked or unstaged files!

3. $ git status will now show staged files in GREEN.

6. $ git commit –m “[comments]”
1. Changes are committed to the project and added to the history with 

[comments] describing the changes.

*Note: $ git commit will bring up the VIM editor where you can make a 
summary AND detailed description.  The “Insert” key will let you edit the text.  
“Esc” will take you out of insert mode.  To write the text and exit the editor, use 
“:wq” – Read as colon write quit.  THIS IS MUCH BETTER PRACTICE FOR 
DESCRIBING COMMITS!!!
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GitHub / GitLab
• This is where the online version control and collaboration happens (mostly).

• Similar to other systems, a multitude of helpful online tutorials are present 
and available.
• Example: https://guides.github.com/activities/hello-world/

• Step-by-step instructions on navigating Git can be found, including operations 
in git-bash.

• Most operations here are simple point-and-click steps.

• Very helpful in examining the status of the project and seeing what versions 
are checked out.
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GitHub / GitLab
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GitHub (github.com):
• Can add saved files

• New versions of existing files or 
add new files.

• Perform Commits

• Initiate Pull Requests

• All without using command line.

• Some GitHub Enterprise systems have 
increased in price but may now hold 
SBU/ITAR code.

• Your experience may differ

Online collaboration and backup version control

github.com
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GitHub / GitLab
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GitLab (gitlab.com):
• Can add saved files

• New versions of existing files or 
add new files.

• Perform Commits

• Track Project To-Do Lists

• Manage Merge Requests

• Similar to GitHub

Online collaboration and backup version control

gitlab.com
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GitHub Desktop

Making your life easier…
• Most of the git-bash command line 

operations in a handy GUI! 

• Quick navigation of repository.

• Automatic visualization of version 
differences.

• Found here:
https://desktop.github.com/
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https://desktop.github.com/
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Git Desktop Example
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List of changed files

Commit 
Summary Commit 

Details

I changed the view 
rotation… 

and changed part 
names.
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Git Desktop Example
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Commit Log

Commit Summary

Commit Details

Commit Hash ID (partial)

From Git-Bash

Full Commit Hash (SHA) 
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Demo
1. Example Repository

2. Open Model

3. Change and Save

4. View changes in Git

5. Stage > Commit

6. View History
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Thank you!
Questions?


