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reflog

26

a reflog is a log of
commit IDs
I use the reflog to find "lost"
commits: it contains every commit
ID that the branch/tag/HEAD has
pointed to.

how to use the reflog
@ run git reflog

sadly stare at output until
Y P
you find a log message
that looks right
@) look at the commit
git show $COMMIT_ID
git log $COMMIT_ID

(® repeat until you find the thing

@cwm something like
git reset --hard $COMMIT_ID or
git branch $NAME $COMMIT_ID
to put the commit on a branch

some differences
between git log main
and git reflog main

# reflog entries older than 40 days
might get deleted by git gc

* the reflog can show you
where your branch was before
a rebase. git log can't

¥ the reflog isn't shared between
repositories. git log is.

* if I'm looking at the reflog,
I'm having a bad day

which reflog to use?

The main two I use are:

git reflog
- every single commit you've
ever had checked out
— has everything but very noisy
- it's the reflog for HEAD

git reflog BRANCH

l,wcw+ the history for that
ranch, might be less noisy

the reflog kind of sucks

W if you delete a branch,
oit deletes its reflog

% if you drop a stash entry, you
can't use the reflog to get it back

~ reflog entries don't correspond
exactly to git commands you ran

But it's the best we have.

git fsck:
the last resort

If a commit isn't in the reflog
(for example if you "lost" it with
git stash drop), there's still hope!

You can use git fsck to list every
commit 1D that's unreferenced.

I've never done this though: 1 try
to avoid getting into this situation.

foble of contents
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24
losing your work

people are always saying: commits in the history of "lost" commits
a branch / tag

[} — YN}
%moﬂ%ﬂﬂ#o.ﬁwm mw_ never change mW_ never change, except...
your work in git! . ¥ v

A they're hard to find

you can ALWAYS
use the commit 1D
to get your work

my lost work
says otherwise A they'll eventually get deleted

by git's garbage collection

but some parts of git are “page 12-13
<
.—.% safer than others 9 (vsvally not for a few months though)
branches and HEAD staging area the stash
fm change ALL THE TIME fm changes ALL THE TIME % git stash drop deletes
entries forever
» ' . .
U BUT fhere's a :.w+o..£ g no history ... but you can technically get them
of all the changes in back b (i . terminal
" iust gotta be careful ack by scrolling up in your termina
the reflog ~AJ to find the commit 1D (if you're lucky)

or by usin it fsck (if not
the reflog is NOT easy to y using git fsck (i )

use but at least it's there (I only really use git stash to throw

away work)
inside the commit
you can see for (D read the commit
yourself how git is — 1 just use git cat-file

$ git cat-file -p 3530a4 for fun and learning,
tree (22b920) + gicectory ID never to get things done

You just need one parent 56cfdc
command: git cat-file -p author Julia <julia@fake.com> 1697682215 -0500

committer Julia <julia@fake.com> 1697682215 -0500

storing your files!

First, get a commit ID.

You can get one from git log .
commit message goes here

@ read the directory @ read a file and we're done!
$ git cat-file -p 22b920 $ git cat-file -p fe442d «J [ fe442d is the shal hash of +:M
100644 blob 4fffb2 .gitignore || <!DOCTYPE html> contents of the file. If's calle
o a "blob id". Commit and tree 1Ds
100644 blob e351d9 404.html <html lang="en"> are hashes too.
100644 blob cab416 Cargo.toml <body>
Using a hash to identify each file
100644 blob(fe442d) hello.html <h1>Hello!l</h1> is how git avoids duplication: if the
040000 tree 9de29f\ src </body> file's contents don't change, the
file 1D </html> hash won't change, so git doesn't

(IDs are actually 40 characters) need fo store a new version!
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fixing diverged remotes

ways to reconcile two
diverged branches

ﬂ local main
H remote main

—»combine the changes from both
with _&cmwmm or 3m®8m_ (like on page I
—® throw out your local changes ©)

— throw out the remote changes ®

X be REAL careful
with this one

reasons to throw
away changes

—T'll throw away local changes if
1 accidentally committed to main
instead of a new branch.

—TI'll throw away remote changes
if 1 want to amend a commit
after pushing it, and I'm the
only one working on that branch.

(D rebase

git pull --rebase
git push

local main

g ﬂ E #* remote main

Many people like to configure
git config pull.rebase true fo
make this the default when they
run git pull.

(@ merge

git pull --no-rebase
git push

#* E local main
remote main
[

g

(3 throw away local changes

optional: save your changes on main
to newbranch so they're not orphaned

git switch -c newbranch o
git switch main
git reset --hard origin/main

#-| new branch

Bl\ . local main
3 remote main

@) throw away remote changes
(DANGER ')

git push --force

local main

%
) -

i L orphan

remote main

1 only do this if there's nobody
else working on the branch.

the staging area

_w.

oit has a 2-stage commit process

® tell git what you want to
sfage (git add, git rm,
git mv, ete.)

@ make the commit with
git commit

untracked
files

unstaged
changes

git add

P git commit

& [conmitted] 9

oit uses 3 terms
interchangeably for the
staging area .2

&)

@ staged (like --staged)
@ cache
® index

it's total chaos but they're
all the same thing

(like --cached)

(like --keep-index)

tip: you can vse git add -p
to commit only certain
parts of a file

0O0p

I only want fo
commit my actual
changes, not all the
random debugging
code 1 put in

gotcha: git diff only
shows unstaged changes

You can vuse:

—git diff HEAD to see
all changes you
haven't committed

—git diff --cached to see
staged changes

gotcha: git commit -a
doesn't auvtomatically
add new files

1 CONSTANTLY forget
to add new files and
then get confused

about why they didn't
get committed
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meet the remote

20

any repository you're
pushing to / pulling from
is called a "remote"
remotes can be:
% hosted by GitHub/GitLab/etc.
% on your own server
# just a folder on your computer

git push syntax
(same for git pull)

git push origin main

2 R
remote remote
name branch

the default name for a remote is
origin but you can name it anything

remotes are where
the drama happens

o®

1 spent 3 hours
working on cats.py

2 chm later

fun fact! your coworker
totally rewrote that file!

a 1 like to configure

push.autoSetupRemote true

to avtomatically set up tracking the
first time 1 push a new branch

example: T use 2 remotes
when contributing to open
source projects

OA/
« i iect repo
& e | main project rep
QT ¥ name: ‘origin"
local
repo pull
be@v > my personal |“request
fen. 70 | GitHub fork

remotes are configured
in .git/config

every remote has a name and URL

ﬂn(\

[remote "origin"]
url = git@github.com: jvns/myrepo

branch ["main"]
remote = origin
merge = refs/heads/main

this sets up "tracking" between

local main «» remote main on origin
so that git Knows what fo push fo when
you run git push or git pull

protocols

Git has 3 main protocols for remotes.
The protocol is embedded in the URL.

HTTP (1 use this if T only want to pull)
https://github.com/jvns/myrepo

SSH (I use this if 1 need to push)
git@github.com: jvns/myrepo

local:

file:///home/bork/myrepo

what

s @& branch?

You can think about a Git branch in 3 different ways:

( just the commits that
"branch" off

This is how I vsually think about
branches: armadillo branches off main

main armadillo

N\

- I think of the

armadillo branch as
these 2 commits

How this shows up in git:

Git DOESNT KNOW that armadillo is
branched off of main: for all it

armadillo! You need to tell it when
you merge or rebase, for example:

git checkout main
git merge armadillo

knows, main could be branched off of

@ every previous commit

Even though git doesn't treat the
main branch in any special way, 1
think of main differently from
other branches.

main  armadillo

1 think of my “
main branch

as these 4 ﬂ
commits

How this shows up in git:

It's what git log BRANCHNAME shows
you! How git log main works:

main e— start here
o]
parent |
o

parent H

o
Y

@p.cm._. the commit at the end

This is how branches are actually
implemented in git.

main  armadillo

~ the latest
commit on
the branch

How this shows up in git:

It's how branches are stored
internally: a branch is fundamentally
a name for a commit ID.

.git/refs/heads/main ¢ branch name

a276f62
Y

T
ID of the latest commit on the branch
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3
MERGE CONFLICTS A A A

merge conflicts happen
becavse both branches edited
the same lines of code

some ways to resolve merge conflicts

often the easiest way!
® edit the weird text file by hand ..'\.\

you can configure git so that

@ vse a dedicated merge conflict tool e————— it mergetool opens conflicts

)_..m_/ in your favourite tool. I like
_M o \....._3 ® abort the merge and rewrite the o\}/ meld on Linux.
o 1 .
Pl ° B0 code you were merging from scratch might be easier if there was
A mlv A @ if the conflict is in an autogenerated file, big refactor! You can do
(=4 \ M MERGE () delete and regenerate it ./i:m with git merge --abort
) ALGORITHM ® go have a conversation with the other great for package-lock.json
person about what to do in node!
the weird text file finishing up

Git merge conflicts are confusing because they're not displayed in a consistent way:

<<<<<<< HEAD
def parse(input):

To finish, you need to run one of:

)\ the code from the branch you
started on is:
»at the fop if you merged
»at the bottom if you rebased

\...ov m:noasx Qo_‘m:smwmmv
return input.split(”\n") mﬂn rebase |wno:ﬂ:cm .Quoﬂ mwﬁ rebase) .
(111111 b9447fc mwﬁ cherry-pick |moozﬁsﬂm Amﬂn cherry-pick)
def parse(input): git revert --continue (for git revert)

return input.split(”\n\n")

&the original
(configure
merge.conflictstyle
diff3 to get this)

n git oftfen won't give you the
™ branch name that the code
comes from

QD

Before that, I might:
%« look at my changes with git diff main

% check for unresolved conflicts with
git diff --check

def parse(text):
return text.split(”\n\n"

)
&~
>>>>>>> 329b3cf bottom

||
detached HEAD state

by itself, .git/HEAD being
a commit 1D is okay

the only problem is that
new commits you make
can get "lost!

how git knows what your
current branch is: .git/HEAD

.git/HEAD is a file where git " N
stores either: ® i's a greaf way fo page 13
) look at an old version )
(® a branch name: the current branch ~ of your codel man
® a commit 1D 1 don't do it often, "
this means you don't have \\ buf it's super usefull m\w_ﬂ,\wwoﬂ“_m
a .nc”_ani. branch. git S:m__ git does it internally o — danger! it won't be
this "detached HEAD state during a rebase! mrm»O on any branch!

ways you can end up in
detached HEAD state

You will end vp in detached
HEAD state if you checkout:
—~a fag
$ git checkout v1.3
- a remote-tracking branch
$ git checkout origin/main
s a commit ID
$ git checkout a3ffab9

if you accidentally create

commits in detached HEAD

state, it's SUPER easy to
avoid losing them

,wcw+ create a new branch!

git checkout -b oops

(you can also create a branch
with git switch -c if you prefer)

oit has a little language
for referring to commits

the current commit HEAD
the previous commit HEAD*
3 commits ago HEAD***
3 commits ago HEAD~3

The full documentation (with
main@{3 days ago} & more) is at:
man gitrevisions
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meet the merge

16

merging is a huge thing in git

But the terminology around
merging is a bit confusing:
E isn't .+:n only way to

combine branches:
you can also use
git rebase!

can happen if you
do any of these:
git merge
git rebase
git cherry-pick
git revert
git stash pop

! i
A merge |

conflicts

merge
commits

are only created
by git merge

~.. and what the heck
is "fast forward"?

let's talk about it!

there are 3 sitvations when
combining branches

9 easy: no divergence ("fast-forward")

—mMain
S (% —{# ]| e—panda

git merge moves the main branch
forward to where the panda branch
is, like this:

E «~main
‘\n‘g’vﬂsmﬂ
(D harder: diverged branches, no conflicts

(%]~ editing
Mgkl

different
e|¢ code
you have to decide whether to
merge or rebase, but it'll succeed

@ hardest: diverged branches with
merge conflicts

editing
mwr E n =] o/+sw same
g < code

you have to decide whether to
merge or rebase, AND fix a
merge conflict

git merge checks for
these 3 situations in order

(@ is this the "easy" situation?

_...o Emmlﬁnw\q forward!

v

@ run the merge. Is there a
merge conflict?

no
,Tmm F done!

@ tell you to manvally resolve
the conflict

git pull needs to
combine branches too

git pull r\ncmu mode

will ONLY fast forward by default.
If it can't, it'll ask you to specify
if you want to rebase or merge.

git pull --rebase
runs git rebase

git pull --no-rebase
runs git merge

lost commits

13

commits in git are
usvally saved forever

But even if git still has your
commits, they're not always
easy to find.

Some ways commits get "lost™:

—» git commit --amend
—» git rebase

— deleting an unmerged branch
—» git stash drop

the three levels
of losing commits

annoying: the commit isn't in
the history of any branch/tag,
but it's relatively easy to find

nightmare: you need to search
every single commit to find it

dicaster: it's been deleted

how commits can get lost:
git commit --amend

before: typo!
¢
ﬁvmﬁmjﬁiﬂ; noHOﬁwfsmws branch
buug
after:
¢ fix color Yenow it's
paren buug "lost"

fix color

«main branch
bug

how commits can get lost:

git rebase
before:
«———main branch
feature branch
after:

—————main branch
(¥} }H{r)-feature branch

n n.llso{ these two

are "lost"

how commits can get lost:
git stash drop

before: .m_mg branch

OIDI@ «~stashed commit

ter: .
after .m_mg branch

O O)erow it
"lost"!

stash is the only way I've seen the
"nightmare" situation happen.

you can find
lost commits

I find it very comforting to know
that git Keeps my lost commits
around. How to find them:

annoying: use the reflog« P3¢
nightmare: use git fsck

dicaster: impossible (but this
has never happened to me)
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