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Uber’s Scale



Development at Uber Scale

Thousands
Microservices

Tens of 
Thousands

commits per 
month

Millions
Config changes 

per month

Trillions
Mobile analytics 

events per month

Hundreds of 
Millions

Monorepo LOC

Hundreds of 
Thousands
Deployments per 

month

4K+
Engineers

7
Programming 

languages

Tens
Mobile apps

Billions
User sessions per 

month

5
Platform 

Monorepos



Move quickly using 
standardized tools 
and frameworks

Standardization

Each platform lives in 
it’s own Monorepo

Monorepos

Central teams to 
support all engineers 

Centralized Teams

Development Stack



Strategy

Fast, modern tools 

Powerful frameworks

Safety nets

Standardization
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Fast, Modern Tools 
and Frameworks



Laptops Devpods + M1

Phabricator Github

Jenkins Buildkite

Intellij 2021 Intellij 2022

Buck Bazel

Java 11 Java 17

Modern Tools

Java 8



JFx - Powerful Java Framework

Telemetry (M3, Logging, Tracing)

Business Logic

Data (Redis, mySQL, etc) Managed open source libraries

Spring Boot Application Container

Server support for
● gRPC
● tChannel
● HTTP
● Auth
● Common middleware

Client support for
● gRPC
● tChannel
● HTTP
● Auth
● Common middleware

Infra (flipr, pinocchio, etc) Messaging (kafka, heatpipe)

Config (Uber yaml)

Spring Framework and DI support



Need for Speed



What slows down the 
rate of commits?



No 1: Code Review



No 2: Wait before Merge



When Changes Wait

● More likely to conflict

● Build caches out of date

● Overhead in Merge Queues

● Context switches for developers



Autoland

https://lucid.app/lucidchart/9994d4fc-0785-4e73-b18c-378fd8854e54/edit?page=0&v=227&s=719.9999433070867


Autoland UX



Merge Queue 
Time Improved

Merge Conflicts
( 3% → 1%)

~ 60% of changes 
are Autolanded

Median Time
8 min 😖

4 min 
😁

20 min 
😖

15 min 😁

P95 Time

Java Monorepo

Autoland Impact



Not All Changes Autoland

● Even after approvals, some changes take time to merge

● Wait for more reviewers, manual testing etc.

● Cause spikes in p95 build time metrics



Diff Refresh

Query code review 
system for all pending 
changes periodically

Periodic Check

Not tagged with 
#autoland

Pending Change

Rebase and rebuild in 
background to keep 
caches warm

Change Refresh



Diff Refresh Impact

Median
Land Time

Unpause SLO



Platform 
Freshness



Platform 
Freshness

Platform Done Planned

Android 12 
Kotlin 1.7.10
IntelliJ 2022.2

Kotlin 1.7.20, 1.8.x+
Intellij 22.3, 23.1
Android 13

iOS 16, Swift 
5.7, Xcode 14, 
Bazel 5.2

Swift 6, RxSwift 6.5, Bazel 6
Xcode & iOS minor updates 
(14.1, 14.2, 16.1, etc)

Go 1.19
Goland 2022.2
Bazel 5.3.1

Go 1.20
Bazel 6.0.0
Goland 22.3, 23.1

Java 11
IntelliJ 2022.2

Spring Boot 2.7.2
Java 17 Runtime
Intellij 22.3, 23.1

Node 16
React 18

Node 18, Bazel 6,
Jest 28, Apollo 3



Cost of 
Migrations



0 - Unify Openjdk 8
- Autoformat deployment yaml
- Design standard template

1 - Compile with JDK 11
- Build JDK changed to 11
- Fix incompatible APIs  
Source/target at 8
- Test/deployment runtime at 8

2 - Run tests with Java 11
- Source/target at 8
- Test runtime at 11
- Deployment runtime at 8

3 - Run in production
with Java 11
- Source/target at 8
- Test runtime at 11
- FIx VM Flags
- Deployment runtime at 11

4 - Enable Java 11
Language Features
- Source at 11
- Test runtime at 11
- Deployment runtime at 11
- Target at 8

5 - Enable Java 11 APIs
- Source/Target at 11
- Test runtime at 11
- Deployment runtime at 11

Q1, 2020

Q2, 2020

Q4, 2020

Q1, 2021

Q2, 2021

Ongoing

Phases of Java 8 to 11 Migration



Migrations at Scale



Systematically tracking the migrations via JIRA

GodWit - Automating Code Migrations and Cleanups

Splitting the migration into multiple diffs

Multiple code cleanup workflows 

Multi-language projects 

5 monorepos spanning 5 languages

Assistant for 
developing code 
migration tools

Polyglot 
Piranha

Language agnostic  
structural replace with 
deep cleanup

Kameleon

Automated diff 
and JIRA 
tracker

https://github.com/uber/piranha/tree/master/polyglot/piranha

https://github.com/uber/piranha/tree/master/polyglot/piranha


GodWit overview

Migration tool Monorepo
/target

Migration 
specifications

Synthesizer

Iteratively 
refine the 
migration

Code Review

Dashboard for 
Revisions &
JIRA



Use Cases

● Stale feature flag cleanup in mobile

● Stale string cleanup in iOS

● Kotlin Symbol Processing (KSP) Migration

● Powermockito to Mockito Migration 



Safety Nets



Dependency 
Management



Dependency Upgrade Issues

● Transitive dependency incompatibility

● Typically detected at runtime

● Hard to debug



Runtime Compatibility Checker

https://lucid.app/lucidchart/e676de6f-6cf8-45fe-81f4-e7691fc0ff1a/edit?page=0&v=285&s=719.9999244094488


Standardization



Cost of not doing
Cognitive overhead, hard to move around



Reduce cost to learn
Migrate in place - how we got good at it



Buck to Bazel Example
Seamless Switching



Buck to Bazel Example 1
Seamless Switching



Buck to Bazel Example 2
Seamless Switching



Buck to Bazel Example 3
Seamless Switching



Results - Developer Satisfaction (NPS)



Summary

● Speed alone is not sufficient for great developer experience

● Invest in tooling to reduce developer tax to keep platforms 

updated at scale.

● Focus time is very valuable. Minimize learning curves, context 

switches and overhead for developers.
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