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How to Learn Git?
• Play with it!

• Read about it.

• Use it with other people!

Free e-book:

https://git-scm.com/book/en/v2

10.2 Git Internals - Git Objects

2.3 Git Basics - Viewing the Commit History

2.2 Git Basics - Recording Changes to the Repository



Where to Get Git?

• Linux: sudo apt-get install git

• Windows: https://github.com/git-for-windows/git/releases

• Mac: brew install git

https://git-scm.com/book/en/v2/Getting-Started-Installing-Git



How to follow along?

$ git clone https://github.com/derrickstolee/git-example

$ cd git-example



Object Model



Object Model:
Content-Addressable Data Store

• Every object has a SHA-1 hash: 40 hex characters.

• Given 40 hex characters, we can find the unique object with that hash.



Object Model:
Content-Addressable Data Store



Object Model: Blob (Block)
• A blob contains file contents.

Note: the file name is
not part of the object!



Object Model: Tree (Triangle)
• A tree contains folder contents.

Contains names of files
and folders inside

Contains blobs (files)
and trees (folders)

Includes file mode
(Unix file permissions)



Object Model: Tree (Triangle)
• A tree contains folder contents.



Object Model: Commit (Circle)
• A commit contains many things:

 A root tree.
 A list of parent commits.
 A commit message
 An author name, email, time.
 A committer name, email, time.

git config –global user.name “My Name”
git config --global user.email me@place.com



Object Model: Commit (Circle)
• A commit contains many things:

 A root tree.
 A list of parent commits.
 A commit message
 An author name, email, time.
 A committer name, email, time.



Object Model: Commit (Circle)
• A commit contains many things:

 A root tree.
 A list of parent commits.
 A commit message
 An author name, email, time.
 A committer name, email, time.



Object Model: Merkle Tree



IMPORTANT: Commits are NOT diffs!

File renames are
Detected dynamically!



Branches: Pointers to commits
topicdevelop

HEAD

shipped



Master/Develop/Topic Branches



Master/Develop/Topic Branches



Master/Develop/Topic Branches



Master/Develop/Topic Branches



Master/Develop/Topic Branches



Master/Develop/Topic Branches



Master/Develop/Topic Branches



Master/Develop/Topic Branches



Master/Develop/Topic Branches

Pro Tip:
Only move master and 
develop branches by 

pull requests.

stable



git pull, merge, and rebase



git pull, merge, and rebase



git pull, merge, and rebase



Keep ‘master’ and ‘develop’ healthy

• Only merge by completing reviewed pull requests.

• Preferably, with passing builds and tests (CI)

• To merge into ‘master’, select a commit in the first-parent history of ‘develop’
 git log --first-parent origin/develop

• Create a ‘release’ branch on that commit and create a PR to ‘master’ from there.







When to rebase? When to merge?

• Never rebase commits others are working on (master, development)
 Only topic branches

• Rebase your topics frequently. Creates cleaner history, easier to read diffs.

• Merge commit diffs are hard to interpret.

NEVER NEVER NEVER merge with -Xours or –Xtheirs

https://docs.microsoft.com/en-us/azure/devops/repos/git/git-log-history-simplification?view=azure-devops



Working Directory, Staging, Committed

https://stackoverflow.com/questions/3689838/whats-the-difference-between-head-working-tree-and-index-in-git

EXAMPLE!



Working Directory, Staging, Committed

https://git-scm.com/book/en/v2/Git-Basics-Recording-Changes-to-the-Repository

EXAMPLE!



Advanced!
Working Directory, Staging, Committed

https://git-scm.com/docs/git-add#Documentation/git-add.txt-patch

EXAMPLE!

Interactive add: git add -p

Presents the patch-diff in parts that you can add in pieces, or even modify in-place!

git add -p

git commit -a



git status is your friend



Git Commands to Look Up
git config

git log

git rebase

git merge

git fetch

git push

git add

git status

git reset

git checkout

git switch

git restore

git diff

git remote



Reading List
• These slides: https://stolee.dev/docs/git.pptx

• https://git-scm.com/doc

• https://ohshitgit.com/

• http://stevelosh.com/blog/2013/04/git-koans/

• File History Simplification

• What’s the difference between HEAD, working tree and index?

• Write Yourself a Git

• The Wave/Particle Duality of Git Commits

• Supercharging the Git Commit Graph
 Part I

 Part II

 Part III

 Part IV

• Exploring new frontiers for Git push performance

• Updates to the Git Commit Graph

• Bring your monorepo down to size with sparse-checkout
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https://stackoverflow.com/questions/3689838/whats-the-difference-between-head-working-tree-and-index-in-git


