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Migration from Maven to
Gradle




Why a new build tool?

Landscape

 ~350 engineers - Mono repo - ~360 maven modules - Build times ~25-30 mins

Challenges with Maven
 Workarounds for building and packaging artifacts
« Working with XML
» 20 mins local builds
e Lack of good incremental build support

* Very opinionated



Gradle Migration journey

POC /
Dependencies Internal plugins Compile & Beta-Period &
Cleanup conversion Deploy Resolve Bugs Go LIVE!

- Java, C++, scala, code- - Design session with Gradle - 35% complete (60 modules) - Intellid configs generated - 2 Day Training for the org
generators, internal-plugins, consultant - 1w On-site Gradle Consultant - PR Checks for Gradle builds - Switch CI Builds to Gradle
multi-module - Convert internal plugins to - Code & Unit Tests compile - Gradle for local dev. (beta-users) - Delete poms

- Dependencies cleanup from Maven to Gradle - Deployment issues resolved - Intermittent test failures - Support cut-over
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Build time comparison

Tasks Maven Gradle (2.8)
Compile only 10m18s /m4is
Compile + test 13m24s 8m57s
Compile + unit + integration 27/mdi1s 20m28s




Lessons learned...

* Learn how to write Gradle plugins the right way

* |Intermittent Unit/Int Test failures, deployment failures
* (Gradle daemon used up a lot of memory

» Setup Gradle Builds in PRs early (avoid regression)
* Be ready for support after roll-out for ~3-4 months

* Plan for new modules and plugins during migration



Gradle Distributed cache



Gradle Distributed cache journey...

INITIAL SETUP IMPLEMENTATION BETA TESTING GO LIVE

- Setup HazelCast Cache - Build-times down to 6 mins &1 - Hanging Builds - Migrate all annotation

- Capture cacheable and with cache (Linux) - Build failures on cache-misses processors to apt config
non-cacheable tasks - Integrate BuildScans for - Gradle 3.5 introduces local

- OS-Dependent build issues

- L | and CI Build build h
Convert Internal tasks to OcCal an ullas - Enable cache for CI (Linux) uild cache
b heabl -C t remaining int I - Migrate to Gradle 4.0

e cacheable onvert remaining interna - Switch to Gradle Enterprise igrate to Gradle

tasks to be cacheable build-cache

Sep-Nov Dec-Jan Feb-Mar Apr-Jun June



Gradle Build cache

Task With Cache Without cache
Clean assemble (Cl agent) 1m20s 8miis
Clean check (Cl agent) 16m40s 27m>5s
Clean assemble (Mac Pro) 3mb54s 11mb5s




Lessons learned...

Up-to-date and caching based on build inputs
- Too many inputs means task re-run when not needed
- Not enough inputs means task re-use cache when it's not correct

Up-to-date and caching based assume stable output
- Remove dates, git hashes, build numbers (or track them appropriately)
- Generated code can be un-stable (ordering)

* Remove Symbols from JNI Libs

- 0000000000000000 I df *ABS* 0000000000000000 /opt/teamcity-agent/buildAgent/work/ae8f77/assistant/nl/tokenizer/jni/native/src/main/native/NBEntry.c



Lessons learned...

 macOS Is case-insensitive - Causes builds-cache misses

rm unSupportedOnWatch;
git checkout unsupportedOnWatch

Do not share Intellid and Gradle output dirs
Clang and Xcode version mismatch can cause cache misses

To avoid cache misses all annotation processors should use apt classpath
instead of compile

3rd party plugins tasks might not be cacheable (antlr, protobuf, JUnit 5)



Summary

- Went from 20 mins to 4 mins local builds for a mono-repo
- Better incremental build support
- Ability to manage the version of build-tool on very workstation

- Ability to detect differences between 2 different builds

- (11 mins * 350 engineers * 250 days) / 60 mins =

- 16,500 developer hrs saved per year!



Troubleshooting local
configuration



Troubleshooting local configuration

It doesn’t work on my machine

Sorry,

something went wrong




Troubleshooting local configuration

- Build scans enabled by default

 Include local information about the state

CS?Gradle Enterprise v assistant-Default clean assemble Oct 11, 2022 11:06:32 AM EDT

Summary 6 custom values
Console log _

Git Branch Name master
Failure Git Commit ID afab5cfe31ed31d17bfcf7d150dcc65d891b60f02
Deprecations Git Status M gradle/versions.gradle.kts
Git user.email denis_c@apple.com
Timeline Git user.name Denis Cabasson

Performance local directory /Users/deniscabasson/projects/siri/assistant

Tests
Projects
Dependencies

Build dependencies

®
e
ok
55
9
8%
k3

Plugins

Switches

Infrastructure
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Troubleshooting local configuration

- Keep Gradle & Java up-to-date (currently Java 18/Gradle 7.5.1)
- Remove deprecated uses

- Move all configuration to Kotlin



User experience focus



User experience focus

Landscape
» Mono-repo with 20+ PR statuses

- 100k end-to-end tests with can be flaky at times
» ~1hr 20 mins per PR check run
» ~30 dependent sub-systems

Challenges

- flaky tests detection
- ldentify root cause of a failure

- Reduce PR check runtime



User experience focus - What did we do?

Flaky test detection

 Record and replay 2nd party response
* Implemented automated snooze of flaky tests

- Automated re-evaluation of test results
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User experience focus - What did we do?

Identify root cause failures

DrWatson which allows querying:
- Splunk and graphite for the lifespan of a test run
- Detect 3rd party APl failures, dependent system failures



User experience focus - What did we do?

Reduce PR check runtime

- Implemented selective testing
- Parallel test execution for unit and end-to-end tests

- Mono repo but not mono build
+ components for slow moving modules (including jni modules)
» Rest of the repo have binary dependencies onto components



User experience focus - What did we do?

+ Feedback to developers - Github, in context
+ Github statuses -> Github Checks

* Rich, timely information but keep it relevant



KPIs to track

- Last commit to merge time
- Number of triggers required after the last commit

- Empty PR success rate
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Code owners for mono repos



Code owners for mono repos

- Alert the right people based on changed code

- Clear information to reviewers about what needs review

« Validate owners information
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Code owners for mono repos

> Assistant Checks

> Term Check

v Code Owners

() Code Owners Validator

v Code Owners Review

> SonarQube Code Quality

Code Owners | Code Owners Review

succeeded 9 days ago in Os

All approved

Code Owners approval is required before merging.

DETAILS

Owners

@operations/siri-ops-tools

U View more details on Code Owners

Files

common/...FailureAlertingServicelntegrationTest.java
common/...ReleaseBuildType.java
common/...FailureAlertingService.java

(and 4 more)

Patterns
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