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1
Repository



Git Repository

● All IJ-based IDEs, Fleet, some non-bundled plugins

● Continuous history since 2005 (migrated from Perforce+Subversion)

● 20G, >1M commits

● 9.5M LOC Java, 4.2M LOC Kotlin, also Groovy, JS, Python, C++, Go, Rust…

● 300-400 active developers





Git Repository Hosting: Space

● Scalable distributed architecture

● ~10 fetch requests/second (mostly build agents)

● Automated repo maintenance

● Open-source part mirrored to GitHub





Git Repository Branches

● master branch for ongoing development

○ Linear history, no merge commits

○ Nightly builds expected to be stable enough for internal use

● Stable branches every 4 months (221, 222, 223…), created 6 weeks before release

● Weekly release branches for EAP builds and bugfix updates (e.g. 222.4345)

● Limited use of feature branches (prefer feature flags)



2
Local Dev Environment



Environment Setup

● Install Git and Toolbox App

● Log in to Toolbox Enterprise

● Install IntelliJ IDEA

● Clone and open project

● IDE downloads JDK and dependencies

● Done



Toolbox Enterprise

● Service for provisioning JetBrains IDEs to developers’ machines

● Allows administrators to define common plugins and settings

● Collects telemetry data from developer machines and provides it to admins

https://www.jetbrains.com/toolbox-enterprise/

https://www.jetbrains.com/toolbox-enterprise/


Project Setup

● Single IntelliJ project for the entire monorepo, ~2400 modules

○ Built with JPS (JetBrains Project System), IntelliJ IDEA’s internal build tool

● No Maven or Gradle

● Dependencies referenced via Maven coordinates

○ Non-public dependencies hosted in Space Packages

● Shared run configurations for different IDEs or sets of plugins







Shared Indexes

● Public infrastructure for indexes of JDKs and libraries from Maven Central

● TeamCity build for indexing monorepo source code

○ ~40 min to build index, ~1G artifacts

● Reduces project indexing time from 7 min to 1 min

● Working on “Turbocharged shared indexes”, will reduce indexing time to ~0





Local Build

● Local full rebuild takes 15-20 min on a fast machine

○ Normally at most a few times a week

● Incremental build after a change can be as quick as 5-10 sec

● Our Java runtime version incorporates DCEVM for better hotswap



JPS Caches

● Downloading .class files and incremental compilation caches from CI

● “Every build is an incremental build”

● Internal feature, not currently available to external users



IntelliJ Development Pulse



3
Tests and CI



CI Server: TeamCity

● Kotlin DSL for configuration, ~87K LOC

● >1000 agents used for IJ-related builds, mostly running in AWS



Tests

● Most of tests are functional, not unit

○ JUnit 3, JUnit 4, JUnit 5, TestNG, Cucumber

○ No dependency on implementation, tests carry value over decades

● Aggregator: CI build running full test suite

○ ~260K tests distributed over >200 builds running in parallel

○ 50-70 min total execution time

● Flaky tests are a constant struggle





Safe Push

● IDE plugin to run tests on a set of changes and merge them if successful

● Doesn’t require manual branch management

● Retries tests to mitigate flakiness



Cherry-Pick Robot

● Space extension to trigger cherry-pick to stable branch from code review

● Runs tests before cherry-picking changes

● Requires TL/QA approval for cherry-pick to release branch





Release Build

● Code to produce release artifacts from a tree of .class files

● Used to be driven by Gant, now mostly Kotlin code

● Easy to run locally



4
Code Review



Code Reviews

● Mostly post-commit (post-merge) reviews

○ Cherry-picks to stable branches require pre-merge review

● Previously used Upsource, now Space

● Automatic reviewer suggestions

● IntelliJ IDEA plugin for reviews in IDE





5
Issue Tracking



Issue Tracking: YouTrack

● >500K issues for all IDEs (including resolved), 99% public

● ZenDesk integration for triaging of incoming issues by support team

● Actively using workflows

○ First user issue, “waiting for reply” status, conditionally required fields etc.



Exception Analyzer

● Custom system for receiving, processing and managing error reports

○ IDE exceptions, freezes, out-of-memory errors, JVM crashes

● ML-based grouping and assignment

● IDE plugin for managing and fixing the problems





6
Static Code Analysis



Static Code Analysis

● Shared inspection profile

● Custom Structural Search inspections for project-specific code patterns

● No inspections for naming or formatting

● Inspections run locally during development and on TeamCity





Zero Tolerance Inspections

● ~200 inspections which are 

actively monitored and fixed





∑
Summary



JetBrains Products

● IntelliJ IDEA - Shared {indexes, code style, inspection profiles, run configurations}

● JetBrains Space - Git hosting, code review, package repository

● TeamCity - Test and release automation

● YouTrack - Issue tracking

● Toolbox Enterprise - Managing the fleet of IDEs on devs’ machines



Custom Tools

● JPS caches

● Safe push plugin

● Cherry-pick robot

● Exception analyzer



Takeaways

● Try out Toolbox Enterprise for management of JetBrains IDEs

● Configure shared indexes to save time on indexing

● Use Structural Search inspections to define project-specific checks
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