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Agenda
Evolve a legacy game engine with open source tools

Bazel and related open source tools
Clang-tidy
Include-What-You-Use

Experience working with the open source community
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Background

EVE Echoes NeoX
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NeoX

LifeAfter
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NeoX

Identity V
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NeoX
Pet Kingdom Online - 2009
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Build Time

27

24

26

14

5

0 5 10 15 20 25 30

Windows

iOS

Android

Incremental render build iOS

Windows + Incredibuild

Build Time(minutes)



8

Team Size
• 20 developers
• 4 working on engine fulltime
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Challenge
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Remote cache and execution
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Bazel

https://bazel.build/?hl=en
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Result – full build with cache
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Result – Incremental Render Build
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BUILD.bazel
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Starlark
• https://github.com/bazelbuild/starlark
• Python dialect
• Purely declarative (in BUILD.bazel)
• Same input always get same output
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Bazel Sandbox
NeoX

- container
- hashmap.h
- hashmap.cpp
- set.h
- set.cpp
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Bazel Sandbox
NeoX

- container
- hashmap.h
- hashmap.cpp
- set.h
- set.cpp

sandbox_dir
- container

- hashmap.h
- hashmap.cpp

clang –c ./container/hashmap.cpp –I./container
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Move to Bazel
• Build with Bazel
• Integrate with IDEs
• Remote cache and execution
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Move to Bazel
• Build with Bazel
• Integrate with IDEs
• Remote cache and execution
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Migration

CMake

Visual Studio

Xcode

Android Studio
Conan

Third-party deps
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Migration
client

worldrender audio

mathdevice

portableutility
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Migration
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Migration
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Migration

portable

client

worldrender audio

mathdevice

portableutility

CMake based Bazel
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Migration

Bazel

CMake

Visual Studio

Xcode

Android Studio
Conan

Third-party deps
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Conan Bazel Generator
https://docs.conan.io/1/integrations/build_system/bazel.html
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Conan Bazel Generator

Conan client Conan profile from 
project

Conan server

conan cache on disk

BUILD.bazel
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Conan Bazel Generator
• Experimental
• Not work with some deps we have
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Conan Bazel Generator

https://github.com/conan-io/conan/pull/11355
https://github.com/conan-io/conan/pull/11343
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Move to Bazel
• Build with Bazel
• Integrate with IDEs
• Remote cache and execution
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Visual Studio
• https://github.com/tmandry/lavender
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Visual Studio
• https://github.com/tmandry/lavender
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Lavender
• No longer maintained
• Code intelligence broken in some cases
• https://github.com/tmandry/lavender/issues/5
• https://github.com/kkpattern/lavender
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Lavender



37

Xcode
Tulsi
• https://github.com/bazelbuild/tulsi
• https://github.com/buildbuddy-io/rules_xcodeproj
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Android Studio
Bazel Plugin
• https://github.com/bazelbuild/intellij
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Move to Bazel
• Build with Bazel
• Integrate with IDEs
• Remote cache and execution
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Remote API
• https://github.com/bazelbuild/remote-apis

bazel-remote (open source, cache only)
Buildbarn (open source)
BuildBuddy (commercial & open source)
Buildfarm (open source)
BuildGrid (open source)
EngFlow (commercial)
Flare Build Execution (commercial)
Scoot (open source)
Turbo Cache (open source)

Bazel
BuildStream

Goma Server
Pants

Please
Recc

rem
ote-apis
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Remote API
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Remote API
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Remote API
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Remote API
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Remote API

ContentAddressableStorage
Service

ExecutionService

ActionCacheServiceBazel client
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Bazel-Remote
• https://github.com/buchgr/bazel-remote
• Full clang-tidy run: 40 minutes -> 7 minutes

Windows

MacOS

Linux

Bazel Remote S3
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Remote Execution

Windows

MacOS

Linux

MacOS Worker

Windows Worker

Linux Worker

Bazel Remote

✓

✓

?
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Buildfarm
https://github.com/bazelbuild/bazel-buildfarm
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Buildbarn
https://github.com/buildbarn
Virtual filesystem

Linux: FUSE
MacOS: NFSv4
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Buildbarn
math
- matrix.h
- utility.h
renderer
- render.cpp
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Buildbarn
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Buildbarn

renderer
- render.cpp
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Buildbarn
math
- matrix.h

renderer
- render.cpp
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Buildbarn
https://github.com/buildbarn
Virtual filesystem

Linux: FUSE
MacOS: NFSv4
Windows: ProjFS
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Buildbarn Worker
210 lines of protobuf code
1 service
1 rpc call
4 messages
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Our Buildbarn Worker
Implemented in Python
Shared input dirs
2480 lines of code
https://github.com/kkpattern/bb-remote-execution-py
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Debug
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Debug
-fdebug-prefix-map=${EXECROOT}=.
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Clang-Tidy
“clang-tidy is a clang-based C++ "linter" tool. Its purpose is    
to provide an extensible framework for diagnosing and fixing 
typical programming errors, like style violations, interface 
misuse, or bugs that can be deduced via static analysis. ”
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Clang-Tidy
40 minutes on NeoX code base
No incremental checking
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Bazel Aspects

bazel build //:X

From https://bazel.build/extending/aspects?hl=en



65

Bazel Aspects

bazel build //:X --aspects clang_tidy.bzl%tidy_aspect

From https://bazel.build/extending/aspects?hl=en
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Bazel Clang Tidy
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Bazel Clang Tidy
https://github.com/erenon/bazel_clang_tidy
https://github.com/kkpattern/bazel_clang_tidy
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engine/metaldevice/metalrenderpass.cpp

Called C++ object pointer is null

Line:343

Line:374

Line:392

diff engine/metaldevice/metalrenderpass.cpp

Added lines: 470 - 487

engine/metaldevice/metalrenderpass.cpp ✓
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Whatthepatch
https://github.com/cscorley/whatthepatch
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Break Large Library
libworld.a
• 451 header files
• 375 source files
• 4 minutes to build locally
• Many unused includes
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Include-What-You-Use
https://github.com/include-what-you-use/include-what-you-
use
Remove unused includes
Add missing includes
Only check non-legacy files in CI



74

Compilation Database

https://github.com/hedronvision/bazel-compile-commands-
extractor
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After
• 1 target to 25 targets
• Local build time: 4 minutes  ->  <1 ~ 3 minutes
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More Tools
https://github.com/llvm/llvm-project
https://github.com/kubernetes/kubernetes
https://github.com/jenkinsci/jenkins
https://github.com/tiangolo/fastapi
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Working with community
• Ask questions
• Question will be answered later
• Not to skip a tool if it's not perfect
• Always contribute back
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Main Takeaways
• Open source tools are powerful
• Sometimes essential
• Involve with the community
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Thanks
EVE Echoes team
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Thanks
EVE Echoes team
NeoX team
Open source community
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Q & A
@kkpattern

kylerzhang11@gmail.com

https://github.com/kkpattern/lavender

https://github.com/kkpattern/bazel_clang_tidy

https://github.com/kkpattern/bb-remote-execution-py


