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1. What Git Actually Is

A content tracker, not a file backup tool

This chapter is about what a commit really stores. The context is a first repository, and the goal is that you never have to type a command you do not understand. We work the same way throughout the book: identify the tree, run the safe command, and only reach for the sharp tool when you know exactly what it does.

On what a commit really stores: a commit is a snapshot, not a diff. The diff you see with git show is computed for display, but the commit itself stores the state of every file at that moment. This is why checking out an old commit feels like a time machine: it is not replaying changes, it is showing you the state that existed then.

On what a commit really stores: git diff shows you three different things depending on which trees you compare. Between the working directory and the index, it shows unstaged changes. Between the index and HEAD, it shows staged changes. Between two commits, it shows the change between them. Learn to read which one you asked for.

On what HEAD means: write the note before you run the command. Open a scratch file, write down what you are about to do, why you are doing it, and what you expect to happen. Ninety percent of the time, writing the note reveals that you did not actually want to do the thing. The other ten percent, the note is a lifeline.

On what a commit really stores: read the error message. Git writes good error messages. They name the file, the branch, the commit, and often the exact command to fix the situation. The reason beginners panic is that they stop reading at the first word. Slow down and read the whole thing.

What A Commit Really Stores

On what a commit really stores: the useful question is not which command to type, but which of the three trees you are trying to change and whether you can get back. For a first repository, that means reading status, understanding the diff, and knowing which of the four Rs applies.

On what a commit really stores: stop fighting the index. The staging area is not an obstacle between you and your commits. It is the tool that lets you make a commit that contains exactly the change you want, even if your working directory has five unrelated edits in it. Use it deliberately, and it becomes the feature, not the friction.

On what a commit really stores: if you are afraid of Git, you are afraid of one command. It is almost certainly git reset --hard. Learn what it does, learn how to recover from it with the reflog, and the fear goes away. The rest of Git is a set of well-defined operations with well-defined recovery paths.

On what a commit really stores: git status is not decoration. It is the answer to almost every question, in order. When something is not behaving the way you expect, run git status first. The output will tell you what is staged, what is modified, what is untracked, and which branch you are on. Read it.

On what a commit really stores: use git log --oneline --graph --decorate --all. Learn what those four flags do. Alias it to something short. This command tells you the shape of your entire repository in one screen, and it is the fastest way to answer the question, what is going on here.

On what a commit really stores: read the error message. Git writes good error messages. They name the file, the branch, the commit, and often the exact command to fix the situation. The reason beginners panic is that they stop reading at the first word. Slow down and read the whole thing.

A merge conflict is not a failure. It is a signal that two branches changed the same line, and Git cannot decide which version is right. This is a decision for humans, and the tool is asking. Read both versions, pick the one that matches what you want the code to do, remove the markers, and commit. That is the whole procedure.

The commands that destroy work are the commands that skip the index. git reset --hard, git clean -f, git checkout -- on an unstaged file. These are the three ways to lose uncommitted work, and they are all survivable if you understand what they do. They are all catastrophic if you do not.

The difference between a beginner and an experienced Git user is not the number of commands they know. It is how quickly they can answer the question: which tree am I changing, and can I get back? If you can answer both in one sentence, you are calm. If you cannot, you are afraid.

On the mental model that ends the confusion: git diff shows you three different things depending on which trees you compare. Between the working directory and the index, it shows unstaged changes. Between the index and HEAD, it shows staged changes. Between two commits, it shows the change between them. Learn to read which one you asked for.

# The three trees in four commands
git status                     # what is changed in each tree
git diff                       # working directory vs index
git diff --staged              # index vs HEAD
git diff HEAD                  # working directory vs HEAD

The Three Places Your Work Lives

On the three places your work lives: the useful question is not which command to type, but which of the three trees you are trying to change and whether you can get back. For a first repository, that means reading status, understanding the diff, and knowing which of the four Rs applies.

The feeling of Git being scary is not a personal failing. Git is a tool with a hundred commands, many of which look similar and do very different things. The fear is rational. The response is not to memorise everything, but to build three or four reliable habits and use them every day. The rest is learnable.

On the three places your work lives: read the error message. Git writes good error messages. They name the file, the branch, the commit, and often the exact command to fix the situation. The reason beginners panic is that they stop reading at the first word. Slow down and read the whole thing.

Git is not a backup tool and it is not a file sync service, even though it can be used as either in a pinch. It is a content tracker with a specific mental model, and every Git confusion in the world comes from not having that model. The model fits on one page, and once you have it, the commands stop being mysterious.

The difference between a beginner and an experienced Git user is not the number of commands they know. It is how quickly they can answer the question: which tree am I changing, and can I get back? If you can answer both in one sentence, you are calm. If you cannot, you are afraid.

If you take one thing from this book, take this: almost nothing in Git is permanent, and almost everything is recoverable if you have committed it once. The commands that are not recoverable all involve uncommitted work in the working directory. Commit often, and the uncommitted window shrinks.

The three trees are the whole ballgame. The working directory is the files as you see them. The index is the staging area, the next commit in waiting. HEAD is the last commit you made on the current branch. Every command that confuses you is confused because you lost track of which tree it operates on.

On what a commit really stores: rebase does not change history. It creates a new history that looks like the old one but is built on a different base. This distinction matters when you are trying to understand why the SHAs all changed after you rebased, and why the original commits are still in the reflog if you need them.

When you finish this book, the goal is not that you remember every flag. The goal is that when something goes wrong, you do not panic. You open the reflog, or the terminal, or the docs, and you figure it out calmly. That is what Git Without Panic actually means.

The three trees are the whole ballgame. The working directory is the files as you see them. The index is the staging area, the next commit in waiting. HEAD is the last commit you made on the current branch. Every command that confuses you is confused because you lost track of which tree it operates on.

On the three places your work lives: git diff shows you three different things depending on which trees you compare. Between the working directory and the index, it shows unstaged changes. Between the index and HEAD, it shows staged changes. Between two commits, it shows the change between them. Learn to read which one you asked for.

# Recover from almost anything with the reflog
git reflog                          # see every place HEAD has been
git branch backup-before-rewrite    # make a safety branch right now

# Find the commit you want, then:
git reset --hard <sha>              # move the branch back to it
git checkout -b new-branch <sha>    # or start a new branch there

Why The Working Tree Is Separate

On why the working tree is separate: the useful question is not which command to type, but which of the three trees you are trying to change and whether you can get back. For a first repository, that means reading status, understanding the diff, and knowing which of the four Rs applies.

On why the working tree is separate: use git log --oneline --graph --decorate --all. Learn what those four flags do. Alias it to something short. This command tells you the shape of your entire repository in one screen, and it is the fastest way to answer the question, what is going on here.

On why the working tree is separate: there is no shame in making a backup branch before a risky operation. git branch backup-before-rewrite is one command and it costs nothing. In six months, when the rewrite has gone sideways in a way you did not predict, that branch will be the thing that saves the week.

If you take one thing from this book, take this: almost nothing in Git is permanent, and almost everything is recoverable if you have committed it once. The commands that are not recoverable all involve uncommitted work in the working directory. Commit often, and the uncommitted window shrinks.

A branch in Git is a label pointing to a commit. Creating one is instant, deleting one is nearly instant, and renaming one is a text operation. The whole weight of branches in other version control systems does not exist here. Branch freely, and delete the branches you are done with, and stop worrying.

The stash is not a filing cabinet. It is a shelf for work-in-progress that lasts a few hours. If you leave something on the stash for a week, it becomes a mystery. Pop it or drop it, but do not accumulate a wall of half-finished stashes that you are afraid to touch.

On why the working tree is separate: rebase does not change history. It creates a new history that looks like the old one but is built on a different base. This distinction matters when you are trying to understand why the SHAs all changed after you rebased, and why the original commits are still in the reflog if you need them.

The stash is not a filing cabinet. It is a shelf for work-in-progress that lasts a few hours. If you leave something on the stash for a week, it becomes a mystery. Pop it or drop it, but do not accumulate a wall of half-finished stashes that you are afraid to touch.

# Resolve a merge conflict
# 1. Find the conflicted files
git status

# 2. Open each file. Look for markers:
#
#   <<<<<<< HEAD
#   your version
#   =======
#   their version
#   >>>>>>> other-branch
#
# 3. Edit the file to what you want it to be.
# 4. Stage the resolution and continue.
git add path/to/file
git commit

What Head Means

On what HEAD means: the useful question is not which command to type, but which of the three trees you are trying to change and whether you can get back. For a first repository, that means reading status, understanding the diff, and knowing which of the four Rs applies.

The difference between a beginner and an experienced Git user is not the number of commands they know. It is how quickly they can answer the question: which tree am I changing, and can I get back? If you can answer both in one sentence, you are calm. If you cannot, you are afraid.

A commit message written in the moment is a message for nobody. A commit message written with the future in mind is the thing that saves you in six months. The first line is a sentence fragment, imperative tense, under fifty characters. The body, if you write one, explains the why, not the what.

On what HEAD means: a commit is a snapshot, not a diff. The diff you see with git show is computed for display, but the commit itself stores the state of every file at that moment. This is why checking out an old commit feels like a time machine: it is not replaying changes, it is showing you the state that existed then.

The difference between a beginner and an experienced Git user is not the number of commands they know. It is how quickly they can answer the question: which tree am I changing, and can I get back? If you can answer both in one sentence, you are calm. If you cannot, you are afraid.

A branch in Git is a label pointing to a commit. Creating one is instant, deleting one is nearly instant, and renaming one is a text operation. The whole weight of branches in other version control systems does not exist here. Branch freely, and delete the branches you are done with, and stop worrying.

On what HEAD means: write the note before you run the command. Open a scratch file, write down what you are about to do, why you are doing it, and what you expect to happen. Ninety percent of the time, writing the note reveals that you did not actually want to do the thing. The other ten percent, the note is a lifeline.

If you take one thing from this book, take this: almost nothing in Git is permanent, and almost everything is recoverable if you have committed it once. The commands that are not recoverable all involve uncommitted work in the working directory. Commit often, and the uncommitted window shrinks.

Rebase is a beautiful tool with one rule: never rebase a branch that somebody else has already pulled. If you follow that rule, rebase gives you clean, linear history and it never causes problems. If you break that rule, rebase gives you a very painful afternoon. The rule is not optional.

# Stash work you are not ready to commit
git stash push -m "wip: refactoring login"
git stash list                       # see the pile
git stash pop                        # apply and remove the top one
git stash apply stash@{2}            # apply a specific one, keep it
git stash drop stash@{0}             # throw one away deliberately

The Mental Model That Ends The Confusion

On the mental model that ends the confusion: the useful question is not which command to type, but which of the three trees you are trying to change and whether you can get back. For a first repository, that means reading status, understanding the diff, and knowing which of the four Rs applies.

On the mental model that ends the confusion: use git log --oneline --graph --decorate --all. Learn what those four flags do. Alias it to something short. This command tells you the shape of your entire repository in one screen, and it is the fastest way to answer the question, what is going on here.

On the mental model that ends the confusion: if you are afraid of Git, you are afraid of one command. It is almost certainly git reset --hard. Learn what it does, learn how to recover from it with the reflog, and the fear goes away. The rest of Git is a set of well-defined operations with well-defined recovery paths.

Git is not a backup tool and it is not a file sync service, even though it can be used as either in a pinch. It is a content tracker with a specific mental model, and every Git confusion in the world comes from not having that model. The model fits on one page, and once you have it, the commands stop being mysterious.

On the mental model that ends the confusion: force-pushing is not dangerous in itself. Force-pushing to a branch somebody else has based work on is dangerous. The two commands, --force and --force-with-lease, are not the same, and the difference is the whole reason one of them exists. Use the safe version, always.

If you take one thing from this book, take this: almost nothing in Git is permanent, and almost everything is recoverable if you have committed it once. The commands that are not recoverable all involve uncommitted work in the working directory. Commit often, and the uncommitted window shrinks.

On the mental model that ends the confusion: force-pushing is not dangerous in itself. Force-pushing to a branch somebody else has based work on is dangerous. The two commands, --force and --force-with-lease, are not the same, and the difference is the whole reason one of them exists. Use the safe version, always.

The best Git habit is not a command. It is running git status before every operation. The second-best habit is committing small and committing often. Together they make almost every mistake recoverable and almost every operation obvious. The commands can stay complicated; the habits keep you calm.

On the mental model that ends the confusion: the reflog is the answer to almost every panic. Every time HEAD moves, Git writes a line to the reflog. Every commit you ever made is reachable from the reflog for at least ninety days. You cannot lose committed work in Git. You can lose the pointer to it, and the reflog will hand it back.

On the mental model that ends the confusion: the only Git command that matters in the long run is the one you understand. Not the one that works today because it worked for somebody on Stack Overflow. Understand the command, understand its sibling commands, and understand how to get back. That is the difference between a tool and a superstition.

On what HEAD means: a commit is a snapshot, not a diff. The diff you see with git show is computed for display, but the commit itself stores the state of every file at that moment. This is why checking out an old commit feels like a time machine: it is not replaying changes, it is showing you the state that existed then.

# Rebase without fear (only on branches nobody else has)
git fetch origin
git rebase origin/main

# If it goes wrong:
git rebase --abort                  # back to where you started
git reflog                          # or find the pre-rebase SHA and reset

Reference table

	Concept	What it means	Common beginner mistake

	Rebase	Rewriting commits onto a new base	Rebasing a branch others have pulled

	Merge conflict	Two branches changed the same line	Panicking instead of reading the markers

	Commit	A snapshot of the whole tree	Thinking it stores only a diff

	Stash	A shelf for work in progress	Leaving things on it for weeks



Traps to avoid

	Writing commit messages that say fix or update or wip.

	Forgetting that the reflog exists and giving up on lost work.

	Assuming a branch is deleted permanently without checking the reflog.

	Force-pushing with --force instead of --force-with-lease.

	Using git reset --hard because it is the only reset you remember.


Exercises

	Use git stash three times in a row and then pop them in a specific order.

	Make a mistake, recover it with the reflog, and write down which SHA you used.

	Create a repository, make three commits, and revert the middle one with git revert.

	Push a branch, then amend a commit and force-push with --force-with-lease.

	Use git rebase -i to squash three commits into one and rewrite the message.


What to take away

	Commit often; the uncommitted window is where work is lost.

	Almost every Git error message is about which tree you are changing.

	Never rebase a branch somebody else has pulled.

	Write the commit message for the person who reads it in six months.

	The reflog recovers almost anything you thought you lost.



2. Your First Repository

Init, add, commit, and what each one touches

This chapter is about git init in ten seconds. The context is a new project, and the goal is that you never have to type a command you do not understand. We work the same way throughout the book: identify the tree, run the safe command, and only reach for the sharp tool when you know exactly what it does.

Git is not a backup tool and it is not a file sync service, even though it can be used as either in a pinch. It is a content tracker with a specific mental model, and every Git confusion in the world comes from not having that model. The model fits on one page, and once you have it, the commands stop being mysterious.

If you take one thing from this book, take this: almost nothing in Git is permanent, and almost everything is recoverable if you have committed it once. The commands that are not recoverable all involve uncommitted work in the working directory. Commit often, and the uncommitted window shrinks.

On git init in ten seconds: the only Git command that matters in the long run is the one you understand. Not the one that works today because it worked for somebody on Stack Overflow. Understand the command, understand its sibling commands, and understand how to get back. That is the difference between a tool and a superstition.

On reading git status without fear: force-pushing is not dangerous in itself. Force-pushing to a branch somebody else has based work on is dangerous. The two commands, --force and --force-with-lease, are not the same, and the difference is the whole reason one of them exists. Use the safe version, always.

Git Init In Ten Seconds

On git init in ten seconds: the useful question is not which command to type, but which of the three trees you are trying to change and whether you can get back. For a new project, that means reading status, understanding the diff, and knowing which of the four Rs applies.

On git init in ten seconds: the reflog is the answer to almost every panic. Every time HEAD moves, Git writes a line to the reflog. Every commit you ever made is reachable from the reflog for at least ninety days. You cannot lose committed work in Git. You can lose the pointer to it, and the reflog will hand it back.

A merge conflict is not a failure. It is a signal that two branches changed the same line, and Git cannot decide which version is right. This is a decision for humans, and the tool is asking. Read both versions, pick the one that matches what you want the code to do, remove the markers, and commit. That is the whole procedure.

On git init in ten seconds: git status is not decoration. It is the answer to almost every question, in order. When something is not behaving the way you expect, run git status first. The output will tell you what is staged, what is modified, what is untracked, and which branch you are on. Read it.

On git init in ten seconds: stop fighting the index. The staging area is not an obstacle between you and your commits. It is the tool that lets you make a commit that contains exactly the change you want, even if your working directory has five unrelated edits in it. Use it deliberately, and it becomes the feature, not the friction.

The stash is not a filing cabinet. It is a shelf for work-in-progress that lasts a few hours. If you leave something on the stash for a week, it becomes a mystery. Pop it or drop it, but do not accumulate a wall of half-finished stashes that you are afraid to touch.

The stash is not a filing cabinet. It is a shelf for work-in-progress that lasts a few hours. If you leave something on the stash for a week, it becomes a mystery. Pop it or drop it, but do not accumulate a wall of half-finished stashes that you are afraid to touch.

On git init in ten seconds: git diff shows you three different things depending on which trees you compare. Between the working directory and the index, it shows unstaged changes. Between the index and HEAD, it shows staged changes. Between two commits, it shows the change between them. Learn to read which one you asked for.

Hooks are the third rail of Git. They run automatically, they live in a folder nobody looks at, and they can break your workflow in a way that is hard to debug. Write one, use it for a month, and then decide whether it earns its keep. A bad hook is worse than no hook.

On your first commit: git diff shows you three different things depending on which trees you compare. Between the working directory and the index, it shows unstaged changes. Between the index and HEAD, it shows staged changes. Between two commits, it shows the change between them. Learn to read which one you asked for.

# Undo, in order of severity
# 1. Undo unstaged change in a file
git restore path/to/file

# 2. Unstage a file, keep the change
git restore --staged path/to/file

# 3. Amend the last commit (message or content)
git commit --amend

# 4. Revert a commit safely, creating an inverse commit
git revert <sha>

# 5. Reset, which moves the branch pointer
git reset --soft  <sha>   # keep changes staged
git reset --mixed <sha>   # keep changes unstaged (default)
git reset --hard  <sha>   # destroy everything not committed

The Staging Area, Explained

On the staging area, explained: the useful question is not which command to type, but which of the three trees you are trying to change and whether you can get back. For a new project, that means reading status, understanding the diff, and knowing which of the four Rs applies.

The three trees are the whole ballgame. The working directory is the files as you see them. The index is the staging area, the next commit in waiting. HEAD is the last commit you made on the current branch. Every command that confuses you is confused because you lost track of which tree it operates on.

The difference between a beginner and an experienced Git user is not the number of commands they know. It is how quickly they can answer the question: which tree am I changing, and can I get back? If you can answer both in one sentence, you are calm. If you cannot, you are afraid.

On the staging area, explained: git diff shows you three different things depending on which trees you compare. Between the working directory and the index, it shows unstaged changes. Between the index and HEAD, it shows staged changes. Between two commits, it shows the change between them. Learn to read which one you asked for.

On the staging area, explained: stop fighting the index. The staging area is not an obstacle between you and your commits. It is the tool that lets you make a commit that contains exactly the change you want, even if your working directory has five unrelated edits in it. Use it deliberately, and it becomes the feature, not the friction.

A commit message written in the moment is a message for nobody. A commit message written with the future in mind is the thing that saves you in six months. The first line is a sentence fragment, imperative tense, under fifty characters. The body, if you write one, explains the why, not the what.

On the staging area, explained: the useful question is never which command to type next, but which of the three trees - working directory, index, or HEAD - you are trying to change. Almost every Git error message is about a mismatch between what you think you are changing and what the command actually touches.

# Rebase without fear (only on branches nobody else has)
git fetch origin
git rebase origin/main

# If it goes wrong:
git rebase --abort                  # back to where you started
git reflog                          # or find the pre-rebase SHA and reset

Your First Commit

On your first commit: the useful question is not which command to type, but which of the three trees you are trying to change and whether you can get back. For a new project, that means reading status, understanding the diff, and knowing which of the four Rs applies.

On your first commit: stop fighting the index. The staging area is not an obstacle between you and your commits. It is the tool that lets you make a commit that contains exactly the change you want, even if your working directory has five unrelated edits in it. Use it deliberately, and it becomes the feature, not the friction.

If you take one thing from this book, take this: almost nothing in Git is permanent, and almost everything is recoverable if you have committed it once. The commands that are not recoverable all involve uncommitted work in the working directory. Commit often, and the uncommitted window shrinks.

The commands that destroy work are the commands that skip the index. git reset --hard, git clean -f, git checkout -- on an unstaged file. These are the three ways to lose uncommitted work, and they are all survivable if you understand what they do. They are all catastrophic if you do not.

On your first commit: git status is not decoration. It is the answer to almost every question, in order. When something is not behaving the way you expect, run git status first. The output will tell you what is staged, what is modified, what is untracked, and which branch you are on. Read it.

On your first commit: there is no shame in making a backup branch before a risky operation. git branch backup-before-rewrite is one command and it costs nothing. In six months, when the rewrite has gone sideways in a way you did not predict, that branch will be the thing that saves the week.

On your first commit: the useful question is never which command to type next, but which of the three trees - working directory, index, or HEAD - you are trying to change. Almost every Git error message is about a mismatch between what you think you are changing and what the command actually touches.

Git is not a backup tool and it is not a file sync service, even though it can be used as either in a pinch. It is a content tracker with a specific mental model, and every Git confusion in the world comes from not having that model. The model fits on one page, and once you have it, the commands stop being mysterious.

The best Git habit is not a command. It is running git status before every operation. The second-best habit is committing small and committing often. Together they make almost every mistake recoverable and almost every operation obvious. The commands can stay complicated; the habits keep you calm.

On the commit message that helps later: the useful question is never which command to type next, but which of the three trees - working directory, index, or HEAD - you are trying to change. Almost



# The three trees in four commands
git status                     # what is changed in each tree
git diff                       # working directory vs index
git diff --staged              # index vs HEAD
git diff HEAD                  # working directory vs HEAD

Reading Git Status Without Fear












# Resolve a merge conflict
# 1. Find the conflicted files
git status

# 2. Open each file. Look for markers:
#
#   <<<<<<< HEAD
#   your version
#   =======
#   their version
#   >>>>>>> other-branch
#
# 3. Edit the file to what you want it to be.
# 4. Stage the resolution and continue.
git add path/to/file
git commit

The Commit Message That Helps Later










# Resolve a merge conflict
# 1. Find the conflicted files
git status

# 2. Open each file. Look for markers:
#
#   <<<<<<< HEAD
#   your version
#   =======
#   their version
#   >>>>>>> other-branch
#
# 3. Edit the file to what you want it to be.
# 4. Stage the resolution and continue.
git add path/to/file
git commit

Reference table

	Concept	What it means	Common beginner mistake

	Merge conflict	Two branches changed the same line	Panicking instead of reading the markers

	Branch	A label pointing to a commit	Treating it as a heavy operation

	Stash	A shelf for work in progress	Leaving things on it for weeks

	Rebase	Rewriting commits onto a new base	Rebasing a branch others have pulled



Traps to avoid

	Force-pushing with --force instead of --force-with-lease.

	Writing commit messages that say fix or update or wip.

	Not making a backup branch before a large interactive rebase.

	Running git clean -f without checking what it will delete.

	Forgetting that the reflog exists and giving up on lost work.


Exercises

	Create a merge conflict on purpose and resolve it using only the terminal.

	Create a backup branch before a risky operation and confirm it is still there afterwards.

	Use git stash three times in a row and then pop them in a specific order.

	Write a pre-commit hook that refuses to commit a file containing the word TODO.

	Make a mistake, recover it with the reflog, and write down which SHA you used.


What to take away

	Write the commit message for the person who reads it in six months.

	A merge conflict is a decision, not a failure.

	Almost every Git error message is about which tree you are changing.

	A backup branch costs nothing and saves weeks.

	The reflog recovers almost anything you thought you lost.
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