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Branching

Definition: Branch

A branch is a point in the version graph where a version is ancestor to
two or more descendant versions.
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VeV Git branches
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o Git iS really Stl’ong in branChing All Branches ~ | [+] Show Remote Branches | Date Order

Graph

Support ! ? snapshot: createbExternalServiceConnector() ind
T Added createPlayerServant in CaveServerFacto
— Why? Because it is a powerfull [| AddedsefaconOincbimer
. tepl: Cavebervant 1= now factory method inst
development t00| - T origin/merge-create-generic-senvice end ¢
T End of read: Conclusion in the end of the Reac
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I
_ ‘ _ ) . Snapshot: Added CaveService tests over the pl
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W|th Bente . Merge branch 'issue-create-generic-service' in
origin/issue-create-generic-service | Test pe
e y Clean up naming, method signatures, javadoc
- Bente makes branCh le'bug'21 Snapshot: Has moved 'quote service' to a gens
T _ _ Eroken build: The 5tdObjMgr reads all props w
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¢ Merge baCk When done T-"'"-‘ E) image _cavejar-1.28 | Doc update with owe
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— Or orphan branch if really bad idea...
CS@AU Henrik Baerbak Christensen 3



/v Software is a Lab!
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« | do a lot of experiments on my code!
— | was originally trained as a physicist ©

« Experiment = | think this is a good idea, but do not know?
 How do I get ‘to know!’ By doing it!

 Make an experimental branch in git
— It was a good idea! Merge that branch into main
— It was a bad idea!! Orphan the branch

. origin/merge-create-generic-service end ¢

. End of road: Conclusiaon in the end of the Reac
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/v Release Management
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* You need to know what you release!
— Users report bugs and you need to fix them fast on the right code

+" Firefox 1s up to date

° Exa m p I e 117.0 (64-bit) What's new

— Release to AlphaTown

» Rewrite part of the AlphaTown code to support BetaTown
— (Major refactorings in core AlphaTown code)

— AlphaTown phones us "Hurry, fix major bug now”

« But the code base is in a ‘state of flux’ (read: messy, broken, ...) and
also includes new features that AlphaTown has not paid for

— What to do???



/v Not all versions are equal
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« Some versions attain a special meaning:\ReIeaseJ

 How to manage?
— Write down the version identity. Git: 4ef678a...
— ‘Tag’ a version on the graph.
« Essentially put a human readable /abel on specific version
— Make a ‘release branch’ (single release branch model)
« Branch and name the new branch ‘Release-AlphaTown-V1.7.4’

— Merge into a ‘release branch’ and tag it (major release branches
model)
« Merge current version into global release branch and tag it
— Main branch is the ‘release branch’, no dev on this branch
» “GitHub Flow” model




ot (SideNote)

AARHUS UNIVERSITET

« Some of you have in a previous course handed in
mandatories using Git but made one folder pr hand-in?
— l.e. ‘releases’ of the mandatory project

Myproject
Handin 1

* This is not the software dev way! .
Handin 2
— This is a 1990’es manual hack in the absence Handin 3

of a version control system andin

Handin 4
« SWEA: We use Git to do release Handin 5

management Handin 6



/v Two Release Management Models
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« Single Release Branch Next slide
— Daily development on ‘master’
— New release => Merge into ‘release’ branch
— Pro: Always find release as tip on release branch

* Major Release Branches Next+1 slide
— New release => Create new branch
— Pro: Naming the releases by the branch name

« Used in SWEA up until E2020...



/v Simple Release Model A
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}- Single Release Branch ‘

— Hotfixing must be done
on separate branch

— And merged back

master
\

4 | !
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l- Maior Release Branches 1

— Each major release give
rise to new branch
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/v Continuous Deployment
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 Release Management is important but...
— There is a distinct release process involved
— | download the latest release and install

@ Latest News

KeePass 2.45 released

 Lots of modern software does not 2020-05-07 14:51. Rezd Hore -
follow that paradigm 200120 14123, Ramd o 5
— You do not download & install facebook e

— Web systems are continuously updated... KeePass 2.43 released

2019-09-10 14:53. Read More =

« CD = You continuously get the latest release
— Releasing every couple of hours! Done by machines...



Y o CD Release Management
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« CD streamlines release management!
— ‘main’ is the release branch!

ADD-NAVIGATION

« Daily work done on feature branches

— When feature/iteration is ‘working’...
» Tests pass, requirements complete

— ... you merge back into master

FEATURE-X

 GitHub Flow

— [https://docs.github.com/en/get-started/quickstart/github-flow]
— Note: This release management model is not tied to GitHub!
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/v SWEA Relation
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* In the SWEA mandatory project...

* You should create an ‘iteration branch’ that holds the
development in the given iteration / delivery

» Like branch ‘iteration3’ =
— Work on the requirements for mandatory ‘iteration 3’
« Contains ‘work in progress’ code, not suitable for customers

— But ‘main’ branch can always be released
 Because it is correct, working, without bugs, stable, latest...
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GitHub Flow

In Practice
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1. Tell Git to create branch

main
ADD-NAVIGATION .

@
e
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main

(2.) Associate ‘Merge Request’
ADD-NAVIGATION with the branch

CS@AU Henrik Baerbak Christensen 16
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ADD-NAVIGATION .
3. Develop on that branch,
\ commit often ©

- Iteration 3

CS@AU Henrik Baerbak Christensen 17
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main
ADD-NAVIGATION .

4. Release: Merge back into
. main branch

Henrik Baerbak Christensen 18
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Starting Iteration Work
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» Let us start on the exciting mandatory 3 — hurrah!

¢ git checkout -b iteration3
'iteration3’
¢ git status

Switched to a new branch

On branch iteration3
nothing to commit, working tree clean

5 1

« Tell GitLab about the branch

— Link will be provided if you want to create a ‘merge request’

: $ git push origin iteration3
Total © (delta 0), reused 0 (delta 0)
remote:

2: To create a merge request for iteration3, wisit:
; s://gitlab.au.dk/b

remote.:

yaerbak/paystation-e2l/-/merge requests/new?merge request%5Bsource branch%5D=iteration3

To gitlab.au.dk:baerbak/paystation-e2l.git
* [new branch] iteration3 -= iteration3

Y |

CS@AU Henrik Baerbak Christensen 19



/v (Merge Request)
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* Follow the I|nk that Glt prowdes

]_1'._-| 1']_ 1] 5-_.

"equests/new?merge request%5Bs h%5D=1

Open link

« And fill in the details about Description, and ‘Create...’

@ & New merge request - He x | +
« (¢] O & == nhtips:/gitlab.au.dk/baerbak/hotstone-hbc-demo/-/r i
v S [ ————

(87 13 &
New merge request

From iteration2 into main Change branches

H HotStone-HBC-Demo

[ Project overview
Title (required)

A ﬂDraﬂ- Iteration2
Issues 0 a Mark as draft
ol amen = e Merge options
B8 Manage Description
o o pview B I S = b # == =T @ & @ @ Delete source branch when merge request is accepted.
& Code () squash commits when merge request is accepted. (? t}
% Build
O secure

@ Deploy ~ Create merge request Cancel

%@ Operate tch t text editin:
r

@) Help Add description templates to he

CS@AU Henrik Baerbak Christensen 20
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* Do the TDD

— Do a ‘commit and push’ after each finished TDD iteration

Now: Work ©

: $ git commit -a -m "Release Candidate: all testlist items checked."
‘[iteration3 2Te8601] Release Candidate: all testlist items checked.

" 1 file changed, 3 insertions(+)

1 : $ git push

FEnumerating objects: 5, done.

Counting objects: 100% (5/5), done.

Delta compression using up to 4 threads

"Compressing objects: 100% (3/3), done.

Writing objects: 180% (3/3), 345 bytes | 172.00 KiB/s, done.
Total 3 (delta 2), reused 0 (delta 0), pack-reused 0
remote:

remote: View merge request for iteration3:

‘remote: https://gitlab.au.dk/baerbak/hotstone-e24-demo/-/merge requests/1
remote:

To gitlab.au.dk:baerbak/hotstone-e24-demo.git
83eb255. .2fe8601 iteration3 -> iteration3

s il

CS@AU Henrik Baerbak Christensen 21



/v Release Time
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 We find it is time to release
— That is: this is the best shot at a mandatory hand-in

« (Mark the iteration branch as ‘ready’ in AU GitLab)

Draft: Iteration3

1% open Henrik Baerbak Christensen requested to merge iteration3 [3 into main 4 minutes ago
Overview 0 Commits 2 Pipelines 0 Changes 1

This is my brilliant project in iteration 3.

0 0 |®
a- Approval is optional @ ~

@ Merge blocked: 1 check failed A

@ Merge request must not be draft. [ Mark as ready ]

Merge details
« 2 commits and 1 merge commit will be added to main

CS@AU « Source branch will not be deleted 22



- And merge back to Main
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lteration3

1% Open Henrik Baerbak Christensen requested to merge iteration3 [ into main 4 minutes ago

Overview 0 Commits 2 Pipelines 0 Changes 1

This is my brilliant project in iteration 3.

0 0 ®
8~ Approval is optional 3 ~

© Ready to merge! v

(] Delete source branch (] Squash commits @ [ Edit commit message

merge commit will be agded to main

T UL JA R Ut R R A Revert Cherry-pick Delete source branch

just now
H hotstone-e24-demo
Merge details .
« Changes merged into main with 7ac4f3f0. #  Pinned v
« Did not delete the source branch.
Issues ]
[ Merge requests 0 ]
CS@AU Henrik Baerbak Christensen
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 The ‘commandline’ way

Check out, review, and merge locally X

Step 1. Fetch and check out the branch for this merge request

git fetch origin 1]
git checkout -b "iteration3" "origin/iteration3"
Step 2. Review the changes locally
Step 3. Merge the branch and fix any conflicts that come up
T}

git fetch origin
git checkout "origin/master"
git merge --no-ff "iteration3"

Step 4. Push the result of the merge to GitLab

Or use the - -no-commit, to .

git push origin "master"

Tip: You can also checkout merge requests locally by following these guidelines.

%

rge went well;

CS@AU Henrik Baerbak Christensen 24
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[0  Project

o ~ [ hotstone -/t

L > [ .gradle

> > [0 .idea

o > [Ogradle

. > [Dsre
() .gitignore
(-] gradlew
= gradlew.k
ML Rearbds r

CS@AU

T main

Equivalent in IntelliJ

2 Search for branches and actions e Eﬁl
. Update Project... Ctrl+T
o Commit... Ctrl+K
A1 Push... Ctrl+Shift+ K

l -+ MNew Branch... l Ctri+Alt+N

MNew branch name:

=L r-'e| ©  Create New Branch [=[ofx]

iterationd

Checkout branch

Push Commits to hotstone

iterationd = origin : iterationd New

Init iteration 4

Branch in IntelliJ;
Associate merge

request in GitLab;
WORK

5 ©

~ [3hotstone 1 file

M4 ReadMe.md



/v Over to GitLab
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Henrik Baerbak Christensen [ hotstone-e24-demo [ Merge requests

& You pushed to iteration4 just now

l Create merge request I

 And fill in the details as outlined earlier

CS@AU Henrik Baerbak Christensen 26



/v Merge Request/Branch
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* | have shown it here where a merge request is
associated with the ‘iteration 3’ branch.
— It is a bit overkill in SWEA context to create merge requests, so
— It is optional to do that in the mandatory...

 The branch is important, required in mandatory

— Working on an iteration branch is important
« git checkout —b iteration4 Create branch
« git commit & git push Work on branch
* git checkout main; git merge iteration4 Merge back to main



/v In the Branching Model
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* Release is now present
on the main branch.
* The key point: .

— You can always release
the software on the
main branch!

« CD = Cont. Delivery .
— Every 1 hour, a computer =
simply copies SW

from main branch onto
production machines .

CS@AU Henrik Baerbak Christensen 28



/v Simple Example
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« Crontab on ‘baerbak.cs.au.dk’

fvar/www/html/timestamp. txt




Y Summary
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* Branching supports the release and development
process
— Releasing, bugfixing, subteams, feature branches, ...

« Many different models can be made
— Keep it simple! Emphasize ease in daily work!

* In SWEA we adopt a simple CD model — GitHub Flow

— Latest working release on ‘main’

— Do development on an ‘iteration’ branch,
« Optional use ‘merge requests’



