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The Tree

Directories in Git basically correspond to trees.

Working Directory

——————————— e

YoV v

———————
—> simplegit.rb --

FIG. D Trees are pointers to blobs and other trees

A tree is a simple list of tfrees and blobs that t
with the names and modes of those trees and

Rakefile = ~ | L blob :
README  EEEEEEE S blob :

- — tree

s blob :

he tree contains, along
blobs. The contents

section of a free object consists of a very simple text file that lists the

mode, type, name and sha of each entry.

tree [content size]\O

100644 blob a906cb  README
100644 blob a874b7 Rakefile
040000 tree fe8971 1lib

—

FIG. E An uncompressed tree

Zlib::Deflate

Git Directory

1a738d

a874b7

ag906¢b

: fe8971

a0a60a

tree :

la738d
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The Commit

So, now that we can store arbitrary trees of content in Git, where
does the 'history’ part of ‘tree history storage system' come in? The
answer is the commit object.

Working Directory Git Directory

——————————— - - tree : 1a738d
_______ L > blob : a874b7
_______ L - > blob : a906ch
——————— -~ tree : fe8971
BN iroicoitr> [ S SP

commit : allbef

YoV v

FIG. F A commit references a tree

The commit is very simple, much like the free. It simply points to a
tfree and keeps an author, committer, message and any parent com-
mits that directly preceded it.
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-————p commit : allbef
commit [content size]\0O

tree 1a738d
author Scott Chacon
<schacon@gmail.com> 1205602288
committer Scott Chacon
<schacon@gmail.com> 1205602288

first commit

—

FIG. G Uncompressed initial commit

Since this was my first commit, there are no parents. If | commit a
second time, the commit object will look more like this:

—————— > commit : a7d991
commit [content size]l\O

tree elb3ec

parent allbef

author Scott Chacon
<schacon@gmail.com> 1205624433

committer Scott Chacon
<schacon@gmail.com> 1205624433

my second commit, which is better than the first

—

FIG. H A commit with a parent

Notice how the parent in that commit is the same sHA-1 value of
the last commit we did? Most times a commit will only have a single
parent like that, but if you merge two branches, the next commit will
point to both of them.
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HEAD
branch
\/
commit
\/
tree
“(///////// |
tree blob
blob tree
blob

At this point, let's stop to look at the objects we now have in our
repository. From this, we can easily recreate any of the three directo-
ries we committed by following the graph from the most recent com-
mit object, and having Git expand the trees that are pointed to.

For instance, if we wanted the first tree, we could look for the parent
of the parent of the HEAD, or the parent of the tag. If we wanted the
second tfree, we could ask for the commit pointed to by the tag, and
so on.
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jen/master

And finally, we are left with a commit history that looks like Figure 7,

rather than Figure 2, which is what we would have if we had merged
instead.

1 Rl <¢— R2 <€— R3

r'd AN

Co C6 =— C7

RIL «—— R2 «——— R3
0 <¢— C1 4‘—N\4_.

You should remember to only do this on local branches before you
push or on repositories that nobody has fetch access to - if anyone

pulls down the objects that will become abandoned during a rebase,
it gets a bit frustrating.
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DICTATOR AND LIEUTENANT MODEL

This is a highly hierarchical model where one individual has com-
mit rights to a blessed repository that everyone else fetches from.
Changes are fetched from developers by lieutenants responsible for
specific subsystems and merged and tested. Lieutenant branches
are then fetched by the dictator and merged and pushed into the
blessed repository, where the cycle starts over again.

dictator
b —
M

developer developer developer developer

FIG. L Approved features gradually make their way up the ladder

This is a model something like the Linux kernel uses, Linus being the
benevolent dictator. This model is much better for large teams, and
can be implemented with multiple and varied levels of lieutenants
and sub-lieutenants in charge of various subsystems. At any stage
in this process, patches or commits can be rejected — not merged in
and sent up the chain.

INTEGRATION MANAGER MODEL

This is where each developer has a public repository, but one is
considered the ‘official' repository - it is used to create the pack-
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