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Branching and Merging
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what is a branch, really?



$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/heads/default
.git/refs/heads/experiment



$ find .git/refs
.git/refs
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$ find .git/refs
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.git/refs/heads/default
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$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/heads/default
.git/refs/heads/experiment

$ cat .git/refs/heads/default
6370409dc9e38af91565082bdf93577ff555489e



$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/heads/default
.git/refs/heads/experiment

$ cat .git/refs/heads/default
6370409dc9e38af91565082bdf93577ff555489e
$ cat .git/refs/heads/experiment 
33ce13c2f0ed35775956f81191b01a644448dcfc



$ cat .git/HEAD 
ref: refs/heads/experiment



$ cat .git/HEAD 
ref: refs/heads/experiment



$ cat .git/HEAD 
ref: refs/heads/experiment



merging
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Remotes Are Branches
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a “remote” branch is simply a
local pointer to the last known

state of another repository



Why is this cool?





non-linear development



• clone the code that is in production

• create a branch for issue #53 (iss53)

• work for 10 minutes

• someone asks for a hotfix for issue #102

• checkout ‘production’

• create a branch (iss102)

• fix the issue

• checkout ‘production’, merge ‘iss102’

• push ‘production’

• checkout ‘iss53’ and keep working
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try out an idea



isolate work units



long running topics



Stashing



when a commit is 
too much



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git status
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash
Saved working directory and index state "WIP on iss53: c8208f9... 
  Merge branch 'cupcake'"
HEAD is now at c8208f9 Merge branch 'cupcake'
(To restore them type "git stash apply")

$ git status
# On branch iss53
nothing to commit (working directory clean)



$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash apply
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash drop stash@{0}
Dropped stash@{0} (e19b0e94032d0614f450238f91953fe5e7e454a8)



$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash apply
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash drop stash@{0}
Dropped stash@{0} (e19b0e94032d0614f450238f91953fe5e7e454a8)



$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash apply
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash drop stash@{0}
Dropped stash@{0} (e19b0e94032d0614f450238f91953fe5e7e454a8)



$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash apply
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash drop stash@{0}
Dropped stash@{0} (e19b0e94032d0614f450238f91953fe5e7e454a8)



$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash apply
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash drop stash@{0}
Dropped stash@{0} (e19b0e94032d0614f450238f91953fe5e7e454a8)



$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash apply
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash drop stash@{0}
Dropped stash@{0} (e19b0e94032d0614f450238f91953fe5e7e454a8)



$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash apply
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash drop stash@{0}
Dropped stash@{0} (e19b0e94032d0614f450238f91953fe5e7e454a8)



$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash apply
# On branch iss53
# Changed but not updated:
#   (use "git add <file>..." to update what will be committed)
#   (use "git checkout -- <file>..." to discard changes in working 
directory)
#
#	 modified:   src/com/android/alarmclock/AlarmAlert.java
#	 modified:   src/com/android/alarmclock/AlarmAlertWakeLock.java
#
no changes added to commit (use "git add" and/or "git commit -a")

$ git stash list
stash@{0}: WIP on iss53: c8208f9... Merge branch 'cupcake'

$ git stash drop stash@{0}
Dropped stash@{0} (e19b0e94032d0614f450238f91953fe5e7e454a8)
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another example
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C3PT_2 C4

C5

C6

C7

C8

C9

C10rel_20081210/rc01

C11 CL_1/qa2

(modify files)
$ git commit -a



$ git merge CL_1
$ git tag -a rel_20081210/rc02

(back on rel_20081210)C2

CL_1rel_20081210

master

CL_1/qa1

C3PT_2 C4

C5

C6

C7

C8

C9

C10rel_20081210/rc01

C11 CL_1/qa2rel_20081210/rc02



C2

CL_1

master

CL_1/qa1

C3PT_2 C4

C5

C6

C7

C8

C9

C10rel_20081210/rc01

C11 CL_1/qa2rel_20081210/rc02

rel_20081210

rel_20081210/release

$ git tag -a rel_20081210/release



C2

CL_1

CL_1/qa1

C3PT_2 C4

C5

C6

C7

C8

C9

C10rel_20081210/rc01

C11 CL_1/qa2rel_20081210/rc02

rel_20081210

rel_20081210/release

master

$ git checkout master
$ git merge rel_20081210



C2

CL_1

CL_1/qa1

C3PT_2 C4

C5

C6

C7

C8

C9

C10rel_20081210/rc01

C11 CL_1/qa2rel_20081210/rc02

rel_20081210

rel_20081210/release

master

$ git checkout master
$ git merge rel_20081210

fast forward



C2

master

CL_1/qa1

C3 C4

C5

C6

C7

C8

C9

C10

rel_20081210/rc01

CL_1/qa2

rel_20081210/rc02

rel_20081210/release

C11



C2

master

C3 C4

C5

C6

C7

C8

C9

C10

rel_20081210/release C11



git branch

git checkout

git checkout -b

git stash

git tag
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Demo



Where are we?
What is Git?

Basic Git Usage

Intermediate Git Usage

Git Branching

Working with Repo & Gerritt

Advanced Git Usage

Git Internals

Git Maintenance

Running a Git Server



repo & gerrit



tools for building and 
contributing to android



mac?







Repo



what is repo?



glorified for-loop



starting with repo



$ curl http://android.git.kernel.org/repo >~/bin/repo

$ chmod a+x ~/bin/repo

$ mkdir working-directory-name

$ cd working-directory-name

$ repo init -u git://android.git.kernel.org/platform/manifest.git

$ repo sync

http://android.git.kernel.org/repo
http://android.git.kernel.org/repo


$ curl http://android.git.kernel.org/repo >~/bin/repo

$ chmod a+x ~/bin/repo

$ mkdir working-directory-name

$ cd working-directory-name

$ repo init -u git://android.git.kernel.org/platform/manifest.git

$ repo sync

http://android.git.kernel.org/repo
http://android.git.kernel.org/repo


$ curl http://android.git.kernel.org/repo >~/bin/repo

$ chmod a+x ~/bin/repo

$ mkdir working-directory-name

$ cd working-directory-name

$ repo init -u git://android.git.kernel.org/platform/manifest.git

$ repo sync

http://android.git.kernel.org/repo
http://android.git.kernel.org/repo


$ curl http://android.git.kernel.org/repo >~/bin/repo

$ chmod a+x ~/bin/repo

$ mkdir working-directory-name

$ cd working-directory-name

$ repo init -u git://android.git.kernel.org/platform/manifest.git

$ repo sync

http://android.git.kernel.org/repo
http://android.git.kernel.org/repo


$ curl http://android.git.kernel.org/repo >~/bin/repo

$ chmod a+x ~/bin/repo

$ mkdir working-directory-name

$ cd working-directory-name

$ repo init -u git://android.git.kernel.org/platform/manifest.git

$ repo sync

http://android.git.kernel.org/repo
http://android.git.kernel.org/repo


$ curl http://android.git.kernel.org/repo >~/bin/repo

$ chmod a+x ~/bin/repo

$ mkdir working-directory-name

$ cd working-directory-name

$ repo init -u git://android.git.kernel.org/platform/manifest.git

$ repo sync

http://android.git.kernel.org/repo
http://android.git.kernel.org/repo


normal work cycle



sync your repo



$ repo sync



$ cd kernel/common
$ git fetch; git merge origin/branch
$ cd platform/bootable/diskinstaller
$ git fetch; git merge origin/branch
$ cd platform/external/aes
$ git fetch; git merge origin/branch
...



$ cd kernel/common
$ git fetch; git merge origin/branch
$ cd platform/bootable/diskinstaller
$ git fetch; git merge origin/branch
$ cd platform/external/aes
$ git fetch; git merge origin/branch
...



$ cd kernel/common
$ git fetch; git merge origin/branch
$ cd platform/bootable/diskinstaller
$ git fetch; git merge origin/branch
$ cd platform/external/aes
$ git fetch; git merge origin/branch
...



$ cd kernel/common
$ git fetch; git merge origin/branch
$ cd platform/bootable/diskinstaller
$ git fetch; git merge origin/branch
$ cd platform/external/aes
$ git fetch; git merge origin/branch
...



$ cd kernel/common
$ git fetch; git merge origin/branch
$ cd platform/bootable/diskinstaller
$ git fetch; git merge origin/branch
$ cd platform/external/aes
$ git fetch; git merge origin/branch
...



starting a topic branch



$ repo start branchname [project]



project status



$ repo status [project]

$ repo diff [project]



$ repo status .

project appeng/
    -m     app.yaml
    Mm     main.py



$ repo status .

project appeng/
    -m     app.yaml
    Mm     main.py



$ repo status .

project appeng/
    -m     app.yaml
    Mm     main.py

unstaged



$ repo status .

project appeng/
    -m     app.yaml
    Mm     main.py

staged



submitting changes



$ repo upload [ project-list ] 





$ repo upload --replace project1



 # Replacing from branch foo
 [ ] 35f2596c Clean up formatting in WiFi Screen - take 2
 [ ] ec18b4ba Update proto client to support patch set replacments
 [ ] c99883fe Teach 'repo upload --replace' how to add replacement patch se...
 # Insert change numbers in the brackets to add a new patch set.
 # To create a new change record, leave the brackets empty.







 # Replacing from branch foo
 [ 8329 ] 35f2596c Clean up formatting in WiFi Screen - take 2
 [ ] ec18b4ba Update proto client to support patch set replacments
 [ ] c99883fe Teach 'repo upload --replace' how to add replacement patch se...
 # Insert change numbers in the brackets to add a new patch set.
 # To create a new change record, leave the brackets empty.



 # Replacing from branch foo
 [ 8329 ] 35f2596c Clean up formatting in WiFi Screen - take 2
 [ ] ec18b4ba Update proto client to support patch set replacments
 [ ] c99883fe Teach 'repo upload --replace' how to add replacement patch se...
 # Insert change numbers in the brackets to add a new patch set.
 # To create a new change record, leave the brackets empty.



downloading changes



 $ repo download target change 







$ repo download platform/packages/apps/Settings 8329/1
remote: Counting objects: 9, done.
remote: Compressing objects: 100% (1/1), done.
remote: Total 5 (delta 4), reused 5 (delta 4)
Unpacking objects: 100% (5/5), done.
From git://android.git.kernel.org/platform/packages/apps/Settings
 * branch            refs/changes/29/8329/1 -> FETCH_HEAD
Previous HEAD position was c0a8abb... Merge branch 'cupcake'
HEAD is now at 985e789... Clean up formatting in Wifi screen



$ repo download platform/packages/apps/Settings 8329/1
remote: Counting objects: 9, done.
remote: Compressing objects: 100% (1/1), done.
remote: Total 5 (delta 4), reused 5 (delta 4)
Unpacking objects: 100% (5/5), done.
From git://android.git.kernel.org/platform/packages/apps/Settings
 * branch            refs/changes/29/8329/1 -> FETCH_HEAD
Previous HEAD position was c0a8abb... Merge branch 'cupcake'
HEAD is now at 985e789... Clean up formatting in Wifi screen



bulk changes



$ repo forall [ proj1 proj2 ... projN ] -c 
'echo $REPO_PROJECT $@' [ arg1 arg2 ... argN ]



Gerrit





got it?



you



approver



verifier



you



you









$ repo sync



$ repo sync



$ repo sync



$ repo sync



$ repo sync



you
$ repo upload

http://review.source.android.com/8640



you
$ repo upload

http://review.source.android.com/8640



you
$ repo upload

http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640



approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


approver
http://review.source.android.com/8640

http://review.source.android.com/8640
http://review.source.android.com/8640


verifier
http://review.source.android.com/8640

$ repo download tools/repo 8640/1

BUILD

http://review.source.android.com/8640
http://review.source.android.com/8640


verifier
http://review.source.android.com/8640

$ repo download tools/repo 8640/1

BUILD

http://review.source.android.com/8640
http://review.source.android.com/8640


verifier
http://review.source.android.com/8640

$ repo download tools/repo 8640/1

BUILD

http://review.source.android.com/8640
http://review.source.android.com/8640


verifier
http://review.source.android.com/8640

$ repo download tools/repo 8640/1

BUILD

http://review.source.android.com/8640
http://review.source.android.com/8640


verifier
http://review.source.android.com/8640

$ repo download tools/repo 8640/1

BUILD

http://review.source.android.com/8640
http://review.source.android.com/8640






$ repo sync



source.android.com



repo init

repo sync

repo start

repo status

repo diff

repo upload

repo download

repo forall
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