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a reflog is a log of
com

m
it IDs

som
e differences

betw
een

git log main
and

git reflog main

how
 to use the reflog

w
hich reflog to use?

git fsck:
the last resort

run
git reflog

sadly stare at output until
you find a log m

essage
that looks right

look at the com
m
it

repeat until you find the thing

If a com
m
it isn't in the reflog

(for exam
ple if you "lost" it w

ith
git stash drop), there's still hope!

Y
ou can use

git fsck
to list every

com
m
it ID that's unreferenced.

it's the reflog for
HEAD

every single com
m
it you've

ever had checked out

reflog entries older than 90 days
m
ight get deleted by

git gc

the reflog can show
 you

w
here your branch w

as before
a rebase.

git log
can't

the reflog isn't shared betw
een

repositories.
git log

is.
if I'm

 looking at the reflog,
I'm

 having a bad day

has everything but very noisy

just the history for that
branch, m

ight be less noisy

T
he m

ain tw
o I use are:

I use the reflog to find "lost"
com

m
its: it contains every com

m
it

ID that the branch/tag/HEAD
has

pointed to.

git reflog

git reflog BRANCH

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

use som
ething like

to put the com
m
it on a branch or

git show $COMMIT_ID

git log $COMMIT_ID

git reset --hard $COMMIT_ID

git branch $NAME $COMMIT_ID

the reflog kind of sucks

if you delete a branch,
git deletes its reflog

reflog entries don't correspond
exactly to git com

m
ands you ran

But it's the best w
e have.

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



yo
u 

ca
n 

th
in
k 

of
 c

om
m
it
s

as
 a

pi
le
 o

f 
di
ff

s

yo
u 

ca
n 

al
so

 t
hi
nk

 o
f 

co
m
m
it
s

as
 a

pi
le
 o

f 
sn

ap
sh

ot
s

di
ff

s
ar

e 
ca

lc
ul
at

ed
fr

om
sn

ap
sh

ot
s

co
m
m
it
s 

ne
ve

r 
ch

an
ge

on
ce

 y
ou

'v
e 

m
ad

e 
a 

co
m
m
it
,

it
's
 s

et
 i
n 

st
on

e:

th
e

fi
le
s 

in
 it

ne
ve

r 
ch

an
ge

it
s

di
ff

ne
ve

r 
ch

an
ge

s
it
s

hi
st

or
y

ne
ve

r 
ch

an
ge

s
th

e
m
es

sa
ge

/a
ut

ho
r
ne

ve
r

ch
an

ge

if
 y

ou
 c

om
bi
ne

 a
ll 

th
e

di
ff

s 
to

ge
th

er
, 
yo

u'
ll

ge
t 

th
e 

cu
rr
en

t 
st

at
e

of
 t

he
 p

ro
je

ct
!

cu
rr
en

t

cu
rr
en

t

di
ff

sn
ap

sh
ot

sn
ap

sh
ot

sn
ap

sh
ot

di
ff di
ff

ST
A
RT

ST
A
RT

co
m
m
it
s 

ne
ve

r 
ch

an
ge

 b
ec

au
se

th
ei
r
ID

is
 c

al
cu

la
te

d 
fr

om
 t

he
ir

co
nt

en
ts

ev
er

y 
fi
le

pa
re

nt
(s
)

m
es

sa
ge

au
th

or
ti
m
es

ta
m
p

th
e

di
ff

is
 t

he
di
ff

er
en

ce
 b

et
w
ee

n 
a

co
m
m
it
 a

nd
 it

s
pa

re
nt

oo
h 

le
t 

m
e 

ca
lc
ul
at

e
th

at
 R

EA
LL
Y
 F

A
ST

!

he
y 

w
ha

t'
s 

th
e

di
ff

 f
or

35
30
a4
2?

sh
a1

ha
sh

35
30

a4
2.

..

th
is
 i
s 

ho
w
 G

it
 i
s

im
pl
em

en
te

d!

is
 g

it
 s

av
in
g 

a 
NE

W
CO

PY
, 
EV

ER
Y
 T

IM
E?

?

no
t 

qu
it
e!
 it

 h
as

so
m
e 

tr
ic
ks

!
on

 t
he

 n
ex

t 
pa

ge
!

(n
ot

 h
ow

 G
it
 w

or
ks

, 
bu

t
a 

VE
RY

 u
se

fu
l 
w
ay

 t
o

th
in
k 

ab
ou

t 
co

m
m
it
s!
)

co
m
m
it
 h

as
he

s

sn
ap

sh
ot

sn
ap

sh
ot

ge
t 

th
e 

fi
le
s 

in
 t

he
co

m
m
it
 (
lik

e
gi

t 
ch

ec
ko

ut
)

th
in
gs

 g
it
 c

an
 d

o
w
it
h 

a 
co

m
m
it

ca
lc
ul
at

e 
th

e 
di
ff

 f
ro

m
 it

s 
pa

re
nt

(li
ke

gi
t 
sh
ow

)

lo
ok

 a
t 

it
s 

pa
re

nt
s,
 g

ra
nd

pa
re

nt
s,

et
c.
 (
lik

e
gi

t 
lo

g)

m
er

ge
 it

 w
it
h 

an
ot

he
r 
co

m
m
it

(li
ke

gi
t 

me
rg

e)

gi
t 

ha
s 

no
 u

nd
o

m
os

t 
gi
t 

co
m
m
an

ds
 m

ov
e 

th
e

cu
rr
en

t 
br

an
ch

fo
rw

ar
ds

--
ha
rd

: 
th

e 
da

ng
er

 o
pt

io
n

gi
t 

re
se

t 
ca

n 
m
ov

e 
th

e
cu

rr
en

t 
br

an
ch

an
yw

he
re

pr
ob

le
m
s

re
se

t
ca

n 
ca

us
e

ho
w
 g

it
 r
es

et
 w

or
ks

in
st

ea
d,
 g

it
 h

as
 a

 s
in
gl
e

da
ng

er
ou

s 
co

m
m
an

d 
fo

r 
un

do
in
g:

th
is
 m

ak
es

 it
 p

os
si
bl
e 

to
 u

nd
o,

bu
t 

yo
u 

ca
n 

al
so

 r
ea

lly
 m

es
s

up
 y

ou
r 
br

an
ch

ba
ck

wa
rd
s!

fo
rw

ar
ds

!

"s
id
ew

ay
s"
!

gi
t 
re
se
t 
$C
OM
MI
T_
ID

gi
t 
re
se
t 
--
ha
rd
 $
CO
MM
IT
_I
D

Ke
ep

s 
al
l 
th

e 
fi
le
s 

in
yo

ur
 w

or
ki
ng

 d
ir
ec

to
ry

ex
ac

tl
y 

th
e 

sa
m
e.

it
's
 e

as
y 

to
"lo

se
" 
co

m
m
it
s,

es
pe

ci
al
ly
 i
f 

yo
u 

m
ov

e 
a

br
an

ch
 b

ac
kw

ar
ds

if
 y

ou
 u

se
--
ha
rd

, 
yo

u 
ca

n
pe

rm
an

en
tl
y 

lo
se

yo
ur

un
co

m
m
it
te

d 
ch

an
ge

s

fi
nd

s 
th

e 
co

m
m
it
 I
D

co
rr
es

po
nd

in
g 

to
HE
AD
^

(f
or

ex
am

pl
e

a2
b3
c4

)

fo
rc

es
 y

ou
r 
cu

rr
en

t 
br

an
ch

to
 p

oi
nt

 t
o

a2
b3
c4

un
st

ag
es

 a
ll 

ch
an

ge
s

T
hr

ow
s 

aw
ay

al
l 
yo

ur
un

co
m
m
it
te

d 
ch

an
ge

s.
Us

ef
ul
 b

ut
 d

an
ge

ro
us

.

(t
ho

ug
h 

re
ba

se
 i
s 

an
 e

xc
ep

ti
on

)

un
co

m
m
it

gi
t 

co
mm

it

gi
t 

me
rg

e

gi
t 

pu
ll

gi
t 
re
se
t

un
m
er

ge
un

re
ba

se

un
ad

d

th
er

e'
s 

no

gi
t 

re
se

t 
HE

AD
^



people are alw
ays saying:

com
m
its in the history of
a branch / tag

branches and
HEAD

"lost" com
m
its

don't w
orry! it's

im
possible to lose

your w
ork in git!

m
y lost w

ork
says otherw

ise

but som
e parts of git are

M
UCH safer than others

BUT
 there's a history

of all the changes in
the

reflog

the reflog is NO
T
 easy to

use but at least it's there

never change

change A
LL T

HE T
IM

E
changes A

LL T
HE T

IM
E

git stash drop
deletes

entries forever

... but you can technically get them
back by scrolling up in your term

inal
to find the com

m
it ID (if you're lucky)

or by using
git fsck

(if not)

(I only really use
git stash

to throw
aw

ay w
ork)

no history

just gotta be careful

you can A
LW

A
Y
S

use the com
m
it ID

to get your w
ork

back!

never change, except...

they'll eventually get deleted
by git's

garbage collection

they're hard to find

(usually not for a few
 m

onths though)

staging area
the stash

$ git cat-file -p 3530a4
tree 22b920
parent 56cfdc
author Julia <julia@fake.com> 1697682215 -0500
committer Julia <julia@fake.com> 1697682215 -0500

commit message goes here

$ git cat-file -p 22b920
100644 blob 4fffb2  .gitignore
100644 blob e351d9  404.html
100644 blob cab416  Cargo.toml
100644 blob fe442d  hello.html
040000 tree 9de29f  src

$ git cat-file -p
fe442d

<!DOCTYPE html>
<html lang="en">

<body>
<h1>Hello!</h1>

</body>
</html>

you can see for
yourself how

 git is
storing your files!

Y
ou just need one

com
m
and:

git cat-file -p

fe442d
is the sha1 hash of the

contents of the file. It's called
a "blob id". Com

m
it and tree IDs

are hashes too.

Using a hash to identify each file
is how

 git avoids duplication: if the
file's contents don't change, the
hash w

on't change, so git doesn't
need to store a new

 version!

I just use
git cat-file

for fun and learning,
never to get things done

(IDs are actually 40 characters)
file ID

First, get a com
m
it ID.

Y
ou can get one from

git log

read the com
m
it

read the directory
read a file

and w
e're done!
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rebase

throw
 aw

ay local changes
throw

 aw
ay rem

ote changes
m
erge

git pull --rebase
git push

git push --force

M
any people like to configure

git config pull.rebase true
to

m
ake this the default w

hen they
run

git pull.

local
main

rem
ote

main

local
main

rem
ote

main

local
main

rem
ote

main
orphan

git pull --no-rebase
git push

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

optional: save your changes on
main

to
newbranch

so they're not orphaned

I only do this if there's nobody
else w

orking on the branch.

com
bine the changes from

 both
w
ith

rebase
or

m
erge!be REA

L careful
w
ith this one

throw
 out your local changes

throw
 out the rem

ote changes

w
ays to reconcile tw

o
diverged branches

new
 branch

local
main

rem
ote

main

local
main

rem
ote

main

reasons to throw
aw

ay changes

I'll
throw

 aw
ay local changes

if
I accidentally com

m
itted to

main
instead of a new

 branch.

I'll
throw

 aw
ay rem

ote changes
if I w

ant to am
end a com

m
it

after pushing it, and I'm
 the

only one w
orking on that branch.

git diff HEAD
to see

all changes you
haven't com

m
itted

git diff --cached
to see

staged changes

I CO
NST

A
NT

LY
 forget

to add new
 files and

then get confused
about w

hy they didn't
get com

m
itted

gotcha:
git diff

only
show

s unstaged changes
gotcha:

git commit -a
doesn't autom

atically
add new

 files

staged
(like

--staged)

(like
--cached)

(like
--keep-index)

cache

index

it's total chaos but they're
all the sam

e thing

git has a 2-stage com
m
it process

tell git w
hat you w

ant to
stage

(git add,
git rm,

git mv, etc.)

m
ake the

com
m
it

w
ith

git commit
com

m
itted

git commit

git add

git uses 3 term
s

interchangeably for the
staging area

I only w
ant to

com
m
it m

y actual
changes, not all the
random

 debugging
code I put in

tip: you can use
git add -p

to com
m
it only certain

parts of a file

untracked
files

unstaged
changes

staged

Y
ou can use:
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any repository you're
pushing to / pulling from

is called a
"rem

ote"

protocols

rem
otes are configured
in

.git/config

every rem
ote has a

nam
e

and
URL

rem
otes can be:
hosted by G

itHub/G
itLab/etc.

I spent 3 hours
w
orking on

cats.py

git pull

fun fact! your cow
orker

totally rew
rote that file!

2 days later
on your ow

n server
just a folder on your com

puter

G
it has 3 m

ain protocols for rem
otes.

T
he protocol is em

bedded in the URL.

HT
T
P (I use this if I only w

ant to
pull)

local:

SSH (I use this if I need to
push)

https://github.com/jvns/myrepo

file:///home/bork/myrepo

git@github.com:jvns/myrepo

exam
ple: I use 2 rem

otes
w
hen contributing to open

source projects

rem
otes are w

here
the dram

a happens

[remote "origin"]
url =

git@github.com:jvns/myrepo

branch ["main"]
remote =

origin
merge = refs/heads/main

so that git know
s w

hat to push to w
hen

you run
git push

or
git pull

local
main

rem
ote

main
on

origin

this sets up "tracking" betw
een

pull from

here
m
ain project repo
nam

e: "origin"

m
y personal

G
itHub fork

local
repo

pull
request

push to
here

git push
syntax

git push
origin

main

rem
ote

nam
e

the default nam
e for a rem

ote is
origin

but you can nam
e it anything

(sam
e for

git pull)rem
ote

branch

I like to configure

to autom
atically set up tracking the

first tim
e I push a new

 branch

push.autoSetupRemote true

just the com
m
its that

"branch" off
just the com

m
it at the end

arm
adillo

m
ain

Y
ou can think about a G

it branch in 3 different w
ays:

every previous com
m
it

Even though git doesn't treat the
main

branch in any special w
ay, I

think of
main

differently from
other branches.

arm
adillo

m
ain

How
 this show

s up in git:
How

 this show
s up in git:

How
 this show

s up in git:
It's how

 branches are stored
internally: a

branch is fundam
entally

a
nam

e
for a

com
m
it ID.

T
his is how

 branches are actually
im

plem
ented in git.arm

adillo
m
ain

G
it DO

ESN'T
 KNO

W
 that

armadillo
is

branched off of
main:

for all it
know

s,
main

could be branched off of
armadillo!

Y
ou need to tell it w

hen
you m

erge or rebase, for exam
ple:

git checkout main
git merge armadillo

It's w
hat

git log BRANCHNAME
show

s
you! How

git log main
w
orks:

I think of m
y

main
branch

as these 4
com

m
its

the latest
com

m
it on

the branch
I think of the
armadillo

branch as
these 2 com

m
its

main

parent

parent
a276f62

.git/refs/heads/main
branch

nam
e

start here

ID of the
latest com

m
it

on the branch

T
his is how

 I usually think about
branches:

armadillo
branches off

main
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m
erge conflicts happen

because both branches edited
the sam

e lines of code

som
e w

ays to resolve m
erge conflicts

the w
eird text file

finishing up

edit the w
eird text file by hand

use a dedicated m
erge conflict tool

abort the m
erge and rew

rite the
code you w

ere m
erging from

 scratch

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

return input.split("\n")
||||||| b9447fc
def parse(input):

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

return text.split("\n\n")
>>>>>>> a29b3cf

G
it m

erge conflicts are confusing because they're not displayed in a consistent w
ay:

the code from
 the branch you

started on is:
at the

top
if you

m
erged

at the
bottom

if you
rebased

git often w
on't give you the

branch nam
e that the code

com
es from

Before that, I m
ight:

T
o finish, you need to run one of:

git commit
(for

git merge)
git rebase --continue

(for
git rebase)

git cherry-pick --continue
(git cherry-pick)

git revert --continue
(for

git revert)

look at m
y changes w

ith
git diff main

check for unresolved conflicts w
ith

git diff --check

m
ight be easier if there w

as
a big refactor! Y

ou can do
this w

ith
git merge --abort

you can configure git so that
git mergetool

opens conflicts
in your favourite tool. I like
meld

on Linux.

often the easiest w
ay!

great for
package-lock.json

in node!

if the conflict is in an autogenerated file,
delete and regenerate it

go have a conversation w
ith the other

person about w
hat to do

the original

top

bottom

(configure
merge.conflictstyle
diff3

to get this)

how
 git know

s w
hat your

current branch
is:

.git/HEAD

.git/HEAD
is a file w

here git
stores either:

a
branch nam

e: the current branch

this m
eans you

don't have
a current branch.

git calls
this "detached HEA

D state"

a
com

m
it ID

by itself,
.git/HEAD

being
a com

m
it ID is okay

it's a great w
ay to

look at an old version
of your code!

I don't do it often,
but it's super useful!

git does it internally
during a rebase!

the
only problem

is that
new

 com
m
its you m

ake
can get

"lost"

new
 com

m
it

w
ill go here

danger! it w
on't be

on any branch!

a
tag

a
rem

ote-tracking branch

a
com

m
it ID

Y
ou w

ill end up in detached
HEA

D state if you checkout:

if you accidentally create
com

m
its in detached HEA

D
state, it's SUPER easy to

avoid losing them

just create a new
 branch!

(you can also create a branch
w
ith

git switch -c
if you prefer)

git checkout -b oops

w
ays you can end up in
detached HEA

D state

$ git checkout
a3ffab9

$ git checkout
v1.3

$ git checkout
origin/main

the current com
m
it

HEAD

man gitrevisions

the previous com
m
it

HEAD^

3 com
m
its ago

HEAD^^^

3 com
m
its ago

HEAD~3

T
he full docum

entation (w
ith

main@{3 days ago}
& m

ore) is at:

git has a little language
for referring to com

m
its
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But the term
inology around

m
erging is a bit confusing:

can happen if you
do any of these:

... and w
hat the heck

is
"fast forw

ard"?

let's talk about it!

easy: no divergence
("fast-forw

ard")

there are 3 situations w
hen

com
bining branches

m
erging

is a huge thing in git
git merge

checks for
these 3 situations in order

git pull
needs to

com
bine branches too

is this the "easy" situation?
fast forw

ard!
run the m

erge. Is there a
m
erge conflict?done!

tell you to m
anually resolve

the conflict

editing
different
code

harder: diverged branches,
no conflicts

editing
the sam

e
code

you have to decide w
hether to

m
erge or rebase, but it'll succeed

git merge
m
oves the

main
branch

forw
ard

to w
here the

panda
branch

is, like this:

hardest:
diverged branches w

ith
m
erge conflicts

you have to decide w
hether to

m
erge or rebase, A

ND fix a
m
erge conflict

w
ill O

NLY
fast forw

ard
by default.

If it can't, it'll ask you to specify
if you w

ant to rebase or m
erge.

runs
git rebase

m
erge

conflicts
git merge
git rebase
git cherry-pick
git revert
git stash pop

are only created
by

git merge
m
erge

com
m
its

git pull

git pull --rebase

runs
git merge

git pull --no-rebase

isn't the only w
ay to

com
bine branches:

you can also use
git rebase!

git
merge

m
ain

panda

panda
m
ain

com
m
its in git are

usually saved forever
the three levels
of losing com

m
its

you can find
lost com

m
its

But even if git still has your
com

m
its, they're not alw

ays
easy to find.

before:
typo!

now
 it's

"lost"!

after:

annoying: the com
m
it isn't in

the history of any branch/tag,
but it's relatively easy to find

nightm
are: you need to search

every single com
m
it to find it

disaster: it's been deleted

annoying: use the
reflog

nightm
are: use

git fsck

disaster: im
possible (but this

has never happened to m
e)

how
 com

m
its can get lost:

git commit --amend

how
 com

m
its can get lost:

git rebase

fix color
buug

parent

parent
fix color

buug

fix color
bug

main
branch

main
branch

feature
branch

now
 these tw

o
are "lost"!

main
branch

after:

before:

feature
branch

main
branch

now
 it's

"lost"!

after:

how
 com

m
its can get lost:

git stash drop

before:
stashed com

m
it

main
branch

stash
is the only w

ay I've seen the
"nightm

are"
situation happen.

main
branch

Som
e w

ays com
m
its get "lost":

git commit --amend

git rebase

git stash drop
deleting an unm

erged branch

I find it very com
forting to know

that git keeps m
y lost com

m
its

around. How
 to find them

:
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