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Administrivia: HW1: Build a Safety Net

HOMEWORK 1

Build a Safety Net
for an Inherited
System

Run Tartan Tickets, add useful tests, report three
defects, fix each one, and add a test that proves each
fix.

Onboarding Testing Debugging Maintenance

Defect reporting

Two graded checkpoints

Starting Point and Defect Reports
Sunday, August 30 - 11:59 p.m. ET

Fixes and Safety Net
Sunday, September 6 - 11:59 p.m. ET

https://cmu-devops.github.io/assignments/hw01 &


https://cmu-devops.github.io/assignments/hw01/
https://cmu-devops.github.io/assignments/hw01/
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Administrivia: Lab 1

= |abs are designed to be completely

LAB SESSION

independently and offline Continuous
= No scheduled lab sessions Integration with
GitHub Actions

= Labs are pass/fail
Build a GitHub Actions workflow, diagnose a failed
check from its log, and restore a green commit.

m Reach out to the course staff for

!
support. RELEASE DUE DATE STARTER SUBMISSION LINK
DATE Sep 4, CODE Op?n )
= Prepares you for the next assignment R A S

repository Canvas

= Due by Friday


https://cmu-devops.github.io/labs/lab01/
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¢ Learning Goals

Explain how branches, a healthy mainline, and checked integration let teams change

software safely in parallel

Predict how delayed integration increases divergence, slows feedback, and creates

risks that Git may not detect

Split a large change into coherent, reviewable batches that reach healthy

intermediate states

Compare branching, release, and repository choices by the coordination problem

each solves and the costs each creates
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THISIS GIT. IT TRACKS COLLABORATIVE LIORK
ON PROTECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE. MODEL.

CoOL. Hou DO Ve UsE IT?

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE. THEM To SIC UP
IF YOU GET ERRORS, SAVE YOUR LIORK
ELSEWHERE, DELETE THE. PROJECT,
AND DOUNLDAD A FRESH COPY.

\
L

xked #1597

S3D 5


https://xkcd.com/1597/
https://xkcd.com/1597/

® ® ® tiny-notes — zsh

$ git add src/server.js

$ git commit -m "Start reminder API"
[main 9ee42bl] Start reminder API

2 files changed, 34 insertions(+)

$ git add src/reminders.js
test/reminders.test.js

$ git commit -m "Validate reminder dates"
[main 7f03b6c] Validate reminder dates

2 files changed, 19 insertions(+), 3
deletions(-)

$ git add src/reminders.js

$ git commit -m "Reject empty reminders"
[main cla4e92] Reject empty reminders

1 file changed, 8 insertions(+), 2
deletions(-)

tiny-notes / api
Commit history

Reject empty reminders

clad4e92 - Sam - just now

Validate reminder dates
7f03b6c - Sam - 4 minutes ago

Start reminder API
9eed42bl - Priya - yesterday

17-636 / DEVOPS

main

Illustrative GitHub history
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Under the hood, our Git history is a graph
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tiny-notes / api

Commit history main

Working build
3¢9d201 - 08:55

*—0—0—0
Partially rename reminder API

o

O & S <
& & NS S o
& & & & 21bd4a8 - Sam - 09:02
R N o~ 2
{{‘ ,é’b . O (\
\‘p .Qé Q{\*’b \/z
&
ko
S o Add caller for old API

7ab3f91 - Priya - 09:04

Try to repair build
4ee81cO - Lee - 09:06

No build or test status is recorded

The team can no longer trust its shared starting point.

S3D 8
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Git can find the break, but diagnosis still costs time

9ee
good

5fa
first bad

NARROW THE HISTORY

$ git bisect start
$ git bisect bad 4ee81c0

$ git bisect good 3c9d201

INSPECT THE SUSPECT LINE

git blame -L 42,42

src/reminders.js

5fa83d2 (Sam 09:01)

reminder.title.trim()
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Teams need independent work and a healthy main

M -------
B &
5 >
sam
priya

SSD 10
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Branches let unfinished changes develop in isolation

Q rename

A developer records unfinished

work
Ol That line can move without replacing the
& o0& team’s shared state.

rename - s

& N & i
& & < malin
g & N
& g
& K

The team keeps working

The stable reference remains available
while the rename develops.

SSD 11
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A healthy mainline gives the team a stable starting point

VOCABULARY tiny-notes / api

Mainline Commit history main

The branch the team treats as its current shared source

—often main, master,or trunk. o Keep reminder API compatible °

8fc2la7 - 12 minutes ago

The source builds
Do not begin from a known broken build.

<[>
o Reject invalid schedule windows °
31bd0@94 - yesterday

x|v Required tests pass

Every accepted state meets the team’s rule. Document retry behavior

e92a84c - 2 days ago °
I_g New work starts here

Developers branch from this shared state. Illustrative GitHub history - each accepted state is green

If the mainline breaks, fix it before integrating unrelated work.

S3D

12



17-636 / DEVOPS

We can then review and integrate changes individually

fix(css): keep newline-separated srcset candidates
intact #23265

IRV Cl [l sapphi-red merged 4 commits into vitejs:main from vjymisal@:fix/srcset-newline-separator (32 5 days ago

= Begin with the latest healthy
main .

) Conversation 5 -o- Commits 4 [l Checks 26 Files changed 2 +12 -1 mEmm

Eﬂ Changes from all commits v File filter v Conversations v @v

= Combine it with the

ro osed change Q Filter changed files v -} 12 mmmmm packages/vite/src/node/ tests  /utils.spec.ts [(J
prop .
v [ packages/vite/src/node X @@ -629,6 +629,18 @@ describe('processSrcSetSync', () => {
v tests_ 629 629 expect(processSrcSetSync(source, ({ url }) => url)).toBe(result)
630 630 1
. . .
[ utils.spec.ts ® 631 631
. B u I l-d, test, and reVIeW that tils.t 632 + test('should convert newline-separated srcset candidates to space-
° [ utils.ts o] separated', async () => {
exact candldate. 633 + const source = 'asset.png\nlx,\nnested/asset.png\n2x"
634 + const result = 'asset.png 1x, nested/asset.png 2x'
635 + expect(processSrcSetSync(source, ({ url }) => url)).toBe(result)
636 + })
637 +

£a0 S0 0 oot AL E_commantad]_moemet_cond Al fo_ oo

SSD 13


https://github.com/vitejs/vite/pull/23265/files
https://github.com/vitejs/vite/pull/23265/files

Two passing states can produce one failing combination

17-636 / DEVOPS

LATEST MAIN
Tests pass
184 / 184

S3D

BRANCH ON ITS
BASE

Tests pass
191 / 191

EXACT COMBINED
Q CANDIDATE

Tests fail

@ Build passes

Q Integration test fails
190 passed - 1 failed

14



When do we create branches?
How do we use them?
When do we merge them?
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Branching Patterns

17-636 DEVOPS

16
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A contributor branch gives each developer a workspace

sam
priya

lee

How could this go wrong?

SSD 17
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A long-lived contributor branch diverges from mainline

0 READY NOW
Bug fix

shared start

S3D

sam

< <
v\\'é\% &\"”Q%
Q\(/ e@@c
$
& N &
& ¢ «©
A ol
‘Q/ \(\Qa
\oq’?o
NOT READY = MAY BE DISCARDED
Reminder feature [ Logging experiment

AN

> more changes - more assumptions to reconcile

18
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Divergent edits can produce a syntactic conflict

<<<<<<< HEAD

const timeout 5 000

const timeout = 10 000
>>>>>>> feature

Syntactic conflicts occur when Git cannot automatically combine overlapping edits.

S3D 19
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A semantic conflict can survive a clean merge

Branch A - store.ts Branch B - duplicate.ts
Rename the export Call the old name
export function loadRecord(id) { @
Git merges
cleanly :
different files - no copyOf(getRecord(id))
@ Callers updated - tests pass overlapping text

@ Passes against current main

° Combined build fails: getRecord is no longer exported
Semantic conflict: the text merges, but an assumption in the combined behavior is broken.

S3D 20



A feature branch isolates one change

S3D

main M ....................

reminders

A feature branch separates unrelated work. What can still go wrong?

17-636 / DEVOPS

21
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A long feature branch accumulates untested differences

S3D

Mainline moves

API, schema, and authentication
change.

The feature grows

UI, scheduler, retries, and polish
accumulate.

The combined state

Never built or tested together. Every
change adds more assumptions that
may be incompatible.

22
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Delayed integration arrives as one massive pull request

Pull request #482

Scheduled reminders overhaul Changes requested

sam/reminders wants to merge into main

37 commits  42fileschanged +2,184 -641 18 days open

Some checks were not successful

) Integration suite Failed Q
18 scenarios failed .
Which change broke the
[x) API contract Failed combined behavior?

Reminder payload no longer matches schema v3 . . . .
pey & Review and diagnosis begin after

: weeks of work have accumulated.
0 Unit tests Passed

1,248 tests passed on the feature branch

S3D 23
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Continuous integration shares small changes frequently

Integrate daily
Share one healthy increment at least daily.

Verify the combined state
Build and test the exact integrated result.

Restore mainline
Repair mainline before integrating more work.

How can a three-week feature integrate tomorrow?

S3D 24
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Small Batch Development

What can we safely merge into tomorrow?

17-636 DEVOPS

25
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Small batches shorten the path to feedback

Related work the team can complete, test,
and integrate independently—usually in

KEY CONCEPT hours or a few dayS.
Small batch

«

26
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“Small” does not mean few changed lines

ILLUSTRATIVE PULL REQUEST Open

Rename parseDate to parselsoDate

refactor/date—api — main

236 +236 -236

files lines lines

S3D 27
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DORA

Download the ROI of Al-assisted Software Development report.

({4 In the era of generative AI, [small batch
Working insmall batches core o development] has become even more

Warking in small batches is an essential principle in any discipline where feedback loops are

impaortant, or you want ta learn quickly from your decisions. Working in small batches allows you L)

to rapidly test hypotheses about whether a particular improvement is likely to have the effect you crltlcal DO RA resea rch Shows that

want, and if not, lets you course correct or revisit assumptions. Although this article applies to e

any type of change that includes organizational transformation and process improvement, it ° ° YT )

sy oot iy working in small batches amplifies the

Working in small batches is part of lean product management. Together with capabilities like
visibility of work in the value stream, team experimentation, and visibility into customer feedback,

;Jeor;l;\:n?;;s!ﬁal\ batches predicts software delivery performance and organizational positive im pact Of AI adoption on
. . " . 9
D e e e 2o product performance and helps turn AI’s

adoption on product performance and helps turn Al's neutral effect on

neutral effect on organizational friction

One reason work is done in large batches is because of ihe |arge fixed cost of handing_ off

changes. In traditional phased approaches to software development, handoffs from development ° ez 0

to test or from test to IT operations consist of whole releases: months worth of work by teams I n to a n et posltlve
consisting of tens or hundreds of people. With this traditional approach, collecting feedback on a °
change can take weeks or months,

In contrast, modern practices, which utilize cross-functional teams and lightweight approaches,
allow for software to progress from development through test and operations into production in a
matter of minutes. However, this rapid progression requires working with code in small batches. — D 0 R A

Working in small batches has many benefits

DORA - Working in small batches

S3D 28


https://dora.dev/capabilities/working-in-small-batches/
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Small batches turn feedback into progress sooner

O

LEARN SOONER

Test assumptions
early

Get feedback while
the change is still easy
to adjust.

S3D

y e~
Q & |
FIX FASTER CHANGE
DIRECTION
Narrow the
search Stop sooner

Avoid more work on an
approach that is not
working.

Inspect fewer changes
when something fails.

DORA - Working in small batches

g

SEE PROGRESS
Finish work often

Frequent completed
changes support
efficiency and
motivation.

29


https://dora.dev/capabilities/working-in-small-batches/
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A small batch must still be safe to merge

&

FAILURE
What could go wrong?

The team can name likely failures and how its checks
would detect them.

S3D

=

COMPATIBILITY

Can it merge without breaking today’s
behavior?

The change keeps behavior that people already use
working.

30
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Use INVEST to test a proposed batch

I Independent
It can be built and

validated on its own.

E Estimable
There is enough

information to size it.

S3D

N Negotiable

Feedback can still
change it.

S small

It takes hours or a
couple of days.

DORA - Working in small batches &

V Valuable

A stakeholder can use
it.

T Testable

The team can verify
that it works.

31


https://dora.dev/capabilities/working-in-small-batches/
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Tiny Notes needs a feature that will take three weeks

Scheduled reminders

= Custom delivery times

= Recurring schedules

= Email and push delivery
= Pause and resume controls

ESTIMATED EFFORT

3 weeks

= Tiny Notes

All notes

Reminders

Favorites

AR Alex Rivera

PROPOSED FEATURE

Scheduled reminders STAFF PREVIEW

NOTE

4 Project kickoff

DELIVERY REPEATS
Tomorrow - 9:00 AM Once
Email @ Push

Pause reminder Save reminder

How would you split this request into small, safe batches?

S3D

32




We could split the feature by technical layer

= Clear ownership

Scheduled reminders

feature

al

™

Database

schedule model

Service

reminder API

Interface

reminder Ul

= Familiar parts of the system

= Fewer components per task

S3D

17-636 / DEVOPS

33
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Layer changes can merge before behavior is tested

1 - Database

add compatible schema

—merge

S3D

2 - Service
add a hidden API path

—merge

3 - Interface

add hidden controls

—enabled

4 - Users see it

first complete reminder

Merging each part does not test the complete behavior.

34
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Build a thin path, then add behavior gradually

START WITH A THIN PATH

1 - HIDDEN 2 - STAFF ONLY 3 - ALL USERS

Foundation —> | One-time email —> | One-time email

Service / API path First end-to-end check Same behavior, wider access
ADD BEHAVIOR GRADUALLY

4 - TIMING 5 - SCHEDULE 6 - MORE BEHAVIOR

Custom delivery — | Recurring email —> | Push and controls

Choose when email arrives Repeat a checked path Add push, pause, and resume

S3D 35




Smaller batches enable faster feedback

S3D

Week 1

branch work

Large batch - same three weeks

Week 2

branch work

Week 3

merge + first feedback

17-636 / DEVOPS

Week 1

merge + feedback

Small batches - same three weeks

Week 2

Week 3

merge + feedback

finish + feedback

36
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Must merging code also show it
to users?

Tiny Notes has safe reminder code ready for main, but
customers should not see it yet.

17-636 / DEVO

PS
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Feature flags let us merge code before users see it

= Merge: Put the code on the mainline

while the behavior stays off.

= Choose who sees it: Turn it on for
staff, a test environment, or part of

the user base.

= Clean up: Test both states and
remove the flag after everyone has

the feature.

S3D

const remindersEnabled = featureFlags.isEnabled(
'scheduled-reminders',
currentUser,

)

if (remindersEnabled) {
showReminderControls()

> @ <

LaunchDarkly Harness Optimizely

38
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'. Feature flags do not make code modular

éé Feature Branching is a poor man's modular architecture, instead of
building systems with the ability to easy swap in and out features
at runtime/deploytime they couple themselves to the source
control providing this mechanism through manual merging.

DAN BODART

Martin Fowler - Branching Patterns

39


https://martinfowler.com/articles/branching-patterns.html#importance-modularity

17-636 |/ DEVOPS

Kent Beck © & X

@KentBeck - Follow

...50 it can be faster to drive a short for each desired change, make
distance in the vyrong direction to the change easy (warning: this
reach the fast highway

may be hard), then make the
easy change

start destination
Pee ., =~ 7:07 PM - Sep 25, 2012 ®
The direct route to your destination
may be a slow, winding road... ee ° ® oo ' 1.9K ’ Reply @ c

Read 21 replies

Martin Fowler - An example of preparatory refactoring

S3D 40


https://martinfowler.com/articles/preparatory-refactoring-example.html
https://twitter.com/KentBeck
https://twitter.com/KentBeck
https://twitter.com/KentBeck
https://x.com/intent/follow?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E250733358307500032%7Ctwgr%5Ea3d441f06149937e31cc56e663fe799346bcae8d%7Ctwcon%5Es1_&ref_url=http%3A%2F%2Flocalhost%3A3030%2Fdecision-debrief&screen_name=KentBeck
https://x.com/KentBeck/status/250733358307500032?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E250733358307500032%7Ctwgr%5Ea3d441f06149937e31cc56e663fe799346bcae8d%7Ctwcon%5Es1_&ref_url=http%3A%2F%2Flocalhost%3A3030%2Fdecision-debrief
https://x.com/KentBeck/status/250733358307500032?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E250733358307500032%7Ctwgr%5Ea3d441f06149937e31cc56e663fe799346bcae8d%7Ctwcon%5Es1_&ref_url=http%3A%2F%2Flocalhost%3A3030%2Fdecision-debrief
https://help.x.com/x-for-websites-ads-info-and-privacy
https://x.com/intent/like?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E250733358307500032%7Ctwgr%5Ea3d441f06149937e31cc56e663fe799346bcae8d%7Ctwcon%5Es1_&ref_url=http%3A%2F%2Flocalhost%3A3030%2Fdecision-debrief&tweet_id=250733358307500032
https://x.com/intent/tweet?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E250733358307500032%7Ctwgr%5Ea3d441f06149937e31cc56e663fe799346bcae8d%7Ctwcon%5Es1_&ref_url=http%3A%2F%2Flocalhost%3A3030%2Fdecision-debrief&in_reply_to=250733358307500032
https://x.com/KentBeck/status/250733358307500032?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E250733358307500032%7Ctwgr%5Ea3d441f06149937e31cc56e663fe799346bcae8d%7Ctwcon%5Es1_&ref_url=http%3A%2F%2Flocalhost%3A3030%2Fdecision-debrief

How can we review and merge
PRs that depend on other PRs?



Carnegie Mellon University

Stacked Pull Requests

Keep dependent changes moving through review.

17-636 DEVOPS

42
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Dependent work can stall on review

Pull
%l Create branch 1 ] </ >

\L Code review & tests

Merge
< (PR_J reaolc/ to merge] g

Pull

Create branch 2 ] < / >

\L Code review & tests
Merge
%{PR_Q r‘eowlc/ to me,{‘ge,] g

Pull
—_— [ Create branch 3 J 24 / >

a

pragmaticengineer.com

Source: The Pragmatic Engineer
S3D 43


https://newsletter.pragmaticengineer.com/p/stacked-diffs
https://newsletter.pragmaticengineer.com/p/stacked-diffs
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Stacked PRs build each change on the one before it

Pull requests Stacked diffs

Main Main

(e (e
| |
<> m
& <---{ Review | 2 coe ]ﬂ
/>
— > | Branch C----mmmmmmmmmmmos g Code </>

/ :
Code £ / > SRR TEEEEE TP TP PETEEPEERPEETS Review g Code | £ / >

—(rew) 3

pragmaticengineer.com

Source: The Pragmatic Engineer

S3D a4



https://newsletter.pragmaticengineer.com/p/stacked-diffs
https://newsletter.pragmaticengineer.com/p/stacked-diffs
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Stacked PRs overlap coding with review

Pull requests  Stacked diffs

</> /> ->g Coding: <[>
\L i’ Waiting: g
% <>->a
|
<> <> >g
¢ ¢
a S>>
| |
<[> S>->a

pragmaticengineer.com

Source: The Pragmatic Engineer

S3D 45



https://newsletter.pragmaticengineer.com/p/stacked-diffs
https://newsletter.pragmaticengineer.com/p/stacked-diffs
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The catch: earlier feedback affects later PRs

S3D

MAIN

Y

Diff 1

Source: The Pragmatic Engineer

pragmaticengineer.co m

46


https://newsletter.pragmaticengineer.com/p/stacked-diffs
https://newsletter.pragmaticengineer.com/p/stacked-diffs
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The catch: earlier feedback affects later PRs

S3D

MAN

‘o

Dk 1

1. request
\ changes

Diff with
chomge_s

Source: The Pragmatic Engineer

pragmaticengineer.com

47


https://newsletter.pragmaticengineer.com/p/stacked-diffs
https://newsletter.pragmaticengineer.com/p/stacked-diffs
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Keep stacks short! Changes ripple across later PRs

S3D

MAIN

1. request
\ Changes

l Diff w?‘thl 3
chomge,s

. GF needed)
interactive
rebase

3. GP needed)
nteractive
rebose

pragmaticengineer.com

Source: The Pragmatic Engineer

48


https://newsletter.pragmaticengineer.com/p/stacked-diffs
https://newsletter.pragmaticengineer.com/p/stacked-diffs
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Stack-aware tools reduce branch bookkeeping

= GitHub (public preview): View, rebase, and

merge a stack from the website.

= gh stack : Create branches, open linked PRs,

and propagate updates.

= Other tools: Graphite, Sapling, Jujutsu, and git-

town also manage stacks.

GitHub Docs: Stacked pull requests

S3D

third set of changes #55 ~

1 Open € 33 £ skarim main ¢ demo/layer3 | [ +2 @®

2

Stack #116
3 Convers

+ Add to stack

g SkI 1% third set of changes

#55 - demo/layer3

M i1 second set of demo changes

C #54 - demo/layer2

19 first set of demo changes
#53 - demo/layer1

&8 o main

GitHub Stacked PRs - public preview

X

rel

49


https://docs.github.com/en/pull-requests/how-tos/stacked-pull-requests
https://github.github.com/gh-stack/
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Supporting Released Versions



Customers need a v4 fix, but
main already contains v5 work
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We can use release branches to separate
maintenance from development

Pl -
RO .
N N B What it enables

= start from the released commit
release-vdy -

= accept focused fixes for that version

= |eave newer mainline work out
release-v4 e

52
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A hotfix must reach every affected line

1. Branch from the release line that

¢ released

@@ () - contains the defect.
° 3 o
> 5‘\0 \J\.\Q
& 2. Make and check only the focused
v4.0.1
release-v4 e e e repair.

3. Merge the repair into the supported

- release.
hotfix-v4 -

< 4. Propagate it to every newer affected

line.

What does supporting release branches cost?

S3D

53
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Supporting more releases multiplies
maintenance work

main Pl -

o o A L .
14 15 & What it costs
$ o

e Nl ® = build and test another branch

3,9-\ = manage differences as release lines diverge

= move and verify fixes on every affected line
release-v4 oo
O
>

54



Example: CPython patches supported releases

Published versions: CPython's tags show releases from several
maintained version lines.

S3D

© Tags

v3.12.14 =

@3 weeksago o 2abcfo0 [ zip [ tarz

v3.11.16 =

@3 weeks ago o a1388c0 [ zip [ taraz

v3.10.21 =

@3 weeksago o 3a19c2¢ [ zip [ taraz

v3.14.7 m

Olast month - 8237032 [ zip [ targz

v3.13.15 =

@astmonth o 4061bca [ zip ) tarz

v3.15.0rcl om

(©27daysago o 37e98da [ zip [}) targz

Verified

Verified

Verified

Verified
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[3.13] gh-156189: Fix a crash when deleting frame.f_trace_opcodes

#156190

[PPSR serhiy-storchaka merged 1 commit into python:3.13 from  serhiy-storchaka:gh-156189-frane-trace-opcodes

@ Conversation © o Commits 1 [l Checks 42 [ Files changed 3

() serhiy-storchaka commented last week + edited by bedevere-app 8ot -

Member -+

The setter passed the value to PyBool Check() without checking it for NULL, S0 del frame.f trace opcodes
crashed. It now raises Attributerror , like in 3.14, where the accessor is generated by Argument Clinic.

« Issue: @ Crash when deleting frame.f trace opcodes in 3.13 #156189

- @) pythongh-156189: Fix a crash when deleting frame.f trace opcodes

® (@) serhiy-storchaka requested a review from markshannon as a code owner last week

(2 8 bedevere-app Bot mentioned this pull request last week

Crash when deleting frame.f trace_opcodes in 3.13 #156189

©  bedevere-app ot added the (awaiting core review) label last week

&l

(®) serhiy-storchaka enabled auto-merge (squash) last week

v 1225e0e

@ last week

Reviewers

& kumaraditya303 v
markshannon .

-

Assignees

No one assigned

Labels
None yet

Projects

None yet

Milestone

No milestone

Development
Successfully merging this pull request may close
these issues.

None yet

CPython: PR #156190 targets 3.13 ;its description notes that

3.14 already behaves correctly.
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Release-ready main needs fewer branches

Every accepted main commitis a valid release

candidate.
> 5.0 = A current-version fix follows the normal review
*—0—0—0 - o
2 v R @ and integration path.
N SN & N
b\@ &e,z‘,& < @@
N o = The fix appears in the next release from main .

= No long-lived release branch needs to be

reconciled.

This policy cannot patch v4 without v5 work once has advanced.
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Homebrew supports only its current release

Release-ready main

= keep main release-ready
= fix through the normal path

= maintain fewer long-lived

branches

Policy: Homebrew is a rolling release that supports only
its latest release and latest main commit.

S3D

Supported Versions

Homebrew is a rolling release package manager. This means:

» only the latest release and latest commit on the main (or master
if not yet migrated to main ) branch of Homebrew/brew are
supported.

* only the latest commit on the main (or master if not yet migrated
to main ) branch of all Homebrew repositories is supported.

Threat Model

Homebrew protects the integrity of Homebrew-maintained code,
official formula and cask metadata, official bottle metadata,
checksum verification, update and install logic, Cl and release
infrastructure, build sandboxing and credential filtering.

Homebrew documents a current-version-only support policy.
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CPython maintains older supported versions

Release branches

& python/cpython rublic Q© sponsor L Notifications % Fork 353k ¥ star 75.3k

<> Code O Issues Sk+ 11 Pullrequests 26k @ Actions [ Projects @ Securityand quality | Insights

= preserve a release branch per supported =

line .
= start urgent fixes from the affected line T

@3 weeksago 0 41388c9 [ zip [) targz

= propagate and test fixes on newer lines

v3.10.21 m

@3 weeksago o 3a10c2f [ zip ) targz

v3.14.7 =

Policy: CPython maintenance branches keep supported s s e P
feature versions available for bugfix releases. CPython tags show releases from several maintained version lines.

Every supported release adds a line that can diverge and a fix-propagation obligation.
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Branching Patterns (Continued)
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An experimental branch answers one question

main o) -

X3 = Ask one question: Can Redis reduce latency? Can

<
this library handle the load?
try-redis A g—y g = Run a focused test: do only enough work to
zf& & answer the question.
= If the answer is no: delete the branch.
checkout-cache -
0(96“ = If the answer is yes: start from main and write
0&0

the production version.
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A future branch holds a large change until it is ready

= Use only when a large change cannot be

split into smaller, safe merges.

= Merge mainline changes into it often. Keep

& & & its build and tests passing.

= When the change is ready, merge it into

mainline and delete the branch.

Use at most one future branch.

Delete it when the change is merged or canceled.
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A collaboration branch lets a small group share work

= A few people share it for one short task.

= They share unfinished code without putting

it on mainline.

= Merge or delete it when the task is

complete.
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A team integration branch is a second mainline

Payments team

Checkout API Billing Reliability = A permanent team (e.g., payments,

\ / infrastructure) shares the branch.

= Members merge work there before it reaches

payments-integration

the project mainline.

/ i

team changes mainline changes = The team keeps both branches working and

merges changes in both directions.

Project mainline
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A policy lets developers make the same decision

Ny = 2

REUSABLE OPTION STARTER BUNDLE TEAM AGREEMENT
Pattern Named workflow Policy
A feature branch isolates GitHub Flow combines branches, Merge reviewed PRs within one
unfinished work. reviewed PRs, and a healthy day; keep main releasable.
main.

Without shared limits, one developer may merge today while another

waits two weeks.

S3D
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GitHub Flow requires review but leaves timing open

Pull request #214

Add one-time email reminders
email-reminder — main

3 commits 5files open 4 hours

Priya - reviewer

Could a retry send the reminder twice?

Sam - author

Added an idempotency key and a regression
test.

3 Approved @ Allchecks passed

S3D

Branch from a healthy main .
Review and check the pull request.

Merge back; release from main .

Addresses: review and automated checks
before integration.

Policy still decides: PR batch size and waiting
time. A same-day slice and a two-week
feature branch can both follow GitHub Flow.
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Trunk-based development requires daily integration

Merge daily: each developer integrates at
least once per day.

Keep branches short: branches or forks
live for less than one day.

Keep few branches: the team maintains
fewer than three active branches.

Addresses: branch divergence by limiting
how long work stays apart.

Policy still decides: review evidence and
release support. A same-day reviewed PR
can satisfy both GitHub Flow and trunk-
based development.
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State of
.mlgﬂlm 6 Elite performers who meet their
5 — reliability targets are 2.3 times
B more likely to use trunk-based

development.

= DORA - 2021

DORA - Accelerate State of DevOps - 2021

69
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https://dora.dev/research/2021/dora-report/2021-dora-accelerate-state-of-devops-report.pdf
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Git-flow adds branches for release support

w """" = develop : feature work integrates toward

the next version.

release—x : feature scope freezes; only
defect fixes and release preparation

devel . .
==t continue before merging to main .
=  hotfix—x : urgent repairs begin from the
released line and propagate forward.
release-v5

= Addresses: planned releases and urgent
fixes across supported lines.

= Policy still decides: batch limits, review
time, required checks, and how fixes
propagate between branches.
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Monorepos vs. Polyrepos
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The same system can be split across
repositories in different ways

Monorepo Single-repo monolith Polyrepo
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How should Tiny Notes store its source?

One repository

tiny-notes
web/ api/
CLIENT SERVICE

worker/
REMINDERS

S3D

Three repositories

17-636 / DEVOPS

web
CLIENT

api
SERVICE

worker
REMINDERS
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A monorepo can make a source change atomic

Scheduled reminders touch web, API, and worker .

Monorepo Polyrepo
ATOMIC STAGED
ONE COMMIT SEVERAL COMMITS

1 Addcompatible API

web + API + worker
2 Update web + worker

All source changes land together.
3 Remove old API

Atomic means one source commit—not one deployment.
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Monorepos keep related source changes together

Google Research Researct h Resources Conferences & events Careers Blog About Q searc

MAKES EASIER

R Change together

Why Google Stores Billions of Lines of Code in a Single Repository

Rachel Potvin - Josh Levenberg - Communications of the ACM, 59 (2016), pp. 78-87

E— @

= One commit can update several components
= Search, review, and test one source state

[ |
Abstract Cooges et mrn o o s s s Share standards and reusable code

|
REQUIRES

- Scale the shared boundary

Google Research - Potvin & Levenberg (2016) = Select affected builds and tests

o~
«J Google O Meta = Define path ownership and access

= Keep shared feedback fast
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Al agents are changing the monorepo pitch

m Docs Blog Solutions ¥  Resources v Nx Cloud  Pricing Enterprise Try Nx Cloud for Free

Smart Monorepos - Fast Cl

The Monorepo Platform that amplifies both developers and Al agents.
Nx optimizes your builds, scales your Cl, and fixes failed PRs.

& 29.3k $ npm 1 nx @

Nx homepage
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Polyrepos keep ownership and releases separate

Java Platform @ Netflix

MAKES EASIER
JVM ECOSYSTEM TEAM Own and release independently
= Focus access, history, and checks

Netflix's JVM Ecosystem team provides the user experience for dependency management, building, packaging, and publishing JVM-based .

Choose a component’s release cadence

@ OUR WORK = Limit local coordination

( ) Netflix migrated to AWS a few years ago, and converted our previously monolithic Java application into
- e i,

Today, the JVM Ecosystem team supports ~3,000 git repositories from hundreds of

e i e e ]
m e b U ’O such as Java, Kotlin, Groovy, Scala and Clojure.

REQUIRES

ryone to upgrade/downgrade? Automating these for hundredsor(h;sandsof Coord I nate ac ross hlstorles
Java Platform @ Netflix - JVM Ecosystem Team

of a library should be

= Version compatible interfaces
NETFLIX % Spotify = Automate multi-repository updates

= Test the assembled system
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Repository shapes can nest

babel/babel - packages/ open-telemetry - repositories zephyrproject-rtos/zephyr - west.yml

ONE REPOSITORY MANY REPOSITORIES COMPOSED WORKSPACE

Babel OpenTelemetry Zephyr

Many published packages share one Git Languages and concerns have separate One manifest assembles independently
history. histories. versioned repositories.

A project can be polyrepo at one boundary while each repository contains many packages.
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No single VCS strategy fits
every team and situation
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Three teams have different coordination needs

Z

SCENARIO A
PocketTasks

A hosted to-do app delivered as
one service. Two engineers
deploy several times per day and
peer-review every change.

S3D
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M

SCENARIO B
CampusHub

An enrollment and advising
platform with a web app, API,
and shared database. Ten
engineers release monthly;
student-data changes need
security review.

SCENARIO C
MarketGrid

A global marketplace built from
independently deployed
services. Forty teams share
customer and checkout APIs;
payment changes need formal
approval.
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Recommend a VCS strategy for each team

For PocketTasks, CampusHub, and MarketGrid, decide:

1. Should the code live in one repository or several?
2. How should branches, reviews, and merges work?

3. What checks must pass before a change reaches main ?

4. How should the team manage releases or supported versions?

Use at least one fact from each scenario to explain your choices.

S3D
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The team’s needs should explain its strategy

= PocketTasks: one repository, short-lived branches, quick peer review, frequent

merges, and a main branch that is ready to release

= CampusHub: related code together, frequent integration, security review for

student-data changes, and monthly releases

= MarketGrid: repositories owned by service teams, versioned shared APIs,
automated compatibility checks, and formal approval for payment changes

For each example: Which fact about the team makes this strategy a good fit?
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+” Today, we learned how to ...

m Explain how branches, a healthy mainline, and checked integration let teams change

software safely in parallel

m Predict how delayed integration increases divergence, slows feedback, and creates

risks that Git may not detect

m Split a large change into coherent, reviewable batches that reach healthy

intermediate states

m Compare branching, release, and repository choices by the coordination problem

each solves and the costs each creates

Software and Societa
% SSD Systems Department 83



