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Part I : 
a peek under the hood
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tree (302a13)

tree (cb4210)

blob (2cb21a)

blob (f24e80)

302a1312fe7...

2cb21a514d3...

02fe29472ed...

cb4210e527a...

f24e8080923...

19e541d2227...
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.git/objects
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On-disk hash set
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Object relations

tree (302a13)
README

src ●

100644 ●

040000

tree (cb4210)
main.py

lib.py ●

100644 ●

100755

$ tree repo
repo
├── README
└── src

├── main.py
└── lib.py

blob (2cb21a)

blob (f24e80)

blob (64f321)
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Object relations

tree (302a13)
README

src ●

100644 ●

040000

tree (cb4210)
main.py

lib.py ●

100644 ●

100755

blob (2cb21a)

blob (f24e80)

blob (64f321)

A commit is a 
snapshot

872a12
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Object relations

tree (302a13)
README

src ●

100644 ●

040000

tree (cb4210)
main.py

lib.py ●

100644 ●

100755

blob (2cb21a)

blob (f24e80)

blob (64f321)

$ vim README
$ git commit

872a12 ab5421

blob (2290a2)

tree (ab14303)
README

src ●

100644 ●

040000
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refs & commits

● branches
● tags
● HEAD

9

a02f3d 02fe29 872a12

9

main

HEAD
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refs & commits

$ git branch feature

10

feature

a02f3d 02fe29 872a12

main

HEAD
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refs & commits

$ git commit

11

65bfe3

feature

a02f3d 02fe29 872a12

main

HEAD
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refs & commits

$ git checkout feature

12

65bfe3

feature

a02f3d 02fe29 872a12

main

HEAD
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refs & commits

a02f3d 02fe29 872a12

$ git commit

13

feature HEAD

330ab0

65bfe3

main
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refs & commits

a02f3d 02fe29 872a12

$ git checkout 02fe29

14

feature

HEAD

330ab0

65bfe3

main
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refs & commits

a02f3d 02fe29 872a12

$ git checkout 02fe29

15

feature

HEAD

330ab0

65bfe3

main

You are in “detached HEAD” state.
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$ git commit

002ab2

16

a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3

main

refs & commits
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$ git checkout main

002ab2

17

a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3

main

refs & commits
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$ git gc --auto

002ab2
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a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3

main

refs & commits
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$ git branch -D feature
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a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3

main

refs & commits
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$ git branch -D feature

20

a02f3d 02fe29 872a12

HEAD

65bfe3

main

refs & commits

Still recoverable (for a while): git reflog
330ab0
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$ git revert 02fe29

21

a02f3d 02fe29 872a12

HEAD

65bfe3

main

refs & commits
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$ git revert 02fe29

22

a02f3d 02fe29 872a12

HEAD

main

refs & commits

b5e211

+++ aaa
+++ bbb

--- aaa
--- bbb

65bfe3
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$ git reset 02fe29

23

a02f3d 02fe29 872a12

HEAD

65bfe3

main

refs & commits
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$ git tag v1.0 02fe29

24

a02f3d 02fe29 872a12

HEAD

65bfe3

main

refs & commits

v1.0
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$ git checkout v1.0

25

a02f3d 02fe29 872a12 65bfe3

main

refs & commits

v1.0

HEAD
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$ git commit

26

a02f3d 02fe29 872a12 65bfe3

main

refs & commits

v1.0

HEAD

fe2310
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$ git merge feature

27

a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3

main

refs & commits

da023e
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$ git merge feature

28

a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3

main

refs & commits

da023e 73ba2d
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$ git merge feature

29

a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3

main

refs & commits

da023e 73ba2d

--- a/file
+++ b/file
@@ -1 +1,2 @@
a
+b

--- a/file
+++ b/file
@@ -1 +1,2 @@
a
-b

--- a/file
+++ b/file
@@ -1 +1,2 @@
a
+b

$ cat file
a

$ cat file
a
b
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$ git rebase feature

30

a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3

main

refs & commits

da023e
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$ git rebase feature

31

a02f3d 02fe29 872a12

feature

HEAD

330ab0

65bfe3 main

refs & commits

da023e

8de321 762ab3
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Part II:
git for navigation & debugging
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● Wildcards
○ *.js
○ **/src/Makefile
○ test/**/*.c

● Bracket expressions
○ Logger.[ch]

● Magic signatures
○ :/README
○ :^*.md
○ :(icase)*.jpg

● TIP: ‘...’ avoids shell expansion.
● More pathspec info here.

pathspecs
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● Like GNU grep

○ Recursive by default

○ Honors .gitignore and .git

● Also searches commits/trees

grep
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grep
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grep
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grep
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blame

● Who last changed this line?

● tig blame for recursive/iterative blaming

● Limitations: last change is not always interesting

○ E.g. variable renamed
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tig blame
example
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log

● pathspec
● --since / --after      date filtering
● --grep                       searches in the commit message
● hashA…hashB         limits between two commits
● --graph                     show graph
● -p                               show diff
● --format                    change output

40

https://matheustavares.dev


matheustavares.dev 

log: pickaxe

● log -G: diff contains string
● log -S: diff changes #string occurrences

41

--reverse
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data recovery

● reflog: logging branches, HEAD, etc.

● git fsck --lost-found: seek and save unreachable objects

42
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bisect
Which change introduced a bug, or changed a behavior

43

Bad

Good

Bad

Good

Bad

Good

Bad

Good

Culprit 
found!
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