Containers for Compiler
architecture



Inspirations / sources

Query-based compilers (https://ollef.github.io/blog/posts/guery-based-compilers.html)

Build-systems a la carte (https://www.microsoft.com/en-us/research/publication/build-
systems-la-carte/)

Compilers as databases (https://www.youtube.com/watch?v=w1cadKL.9UXc)

The compiler forest (hitps://homepages.inf.ed.ac.uk/gdp/publications/compiler-
forest.pdf)

Interactive programs in Dependent Type Theory (https://link.springer.com/chapter/
10.1007/3-540-44622-2_21)

Ornaments (https://personal.cis.strath.ac.uk/conor.mcbride/pub/OAAQO/LitOrn.pdf)



Requirements for a modern compiler

e Fast

e Multicore

e |ncremental

e |nteractive

* Online multi-player

 Easy to extend



CoMns
ComMses

Compilers are video games



Compiler Implementation challenges

* Interactive
* Always adding components
 Mutable state everywhere

* |nput layer/ logic layer/ rendering engine



Object Tree

Ray cast

Rendering engine

Controller input

Physics engine

Compilers

Syntax Tree

Cursor

Editor output

Keyboard input

Typechecker



Convinced?

Where are the containers?




Addressing extensibility



Trees are hard

data Lambda : Type where
Var : String — Lambda
Lam : String — Lambda — Lambda
App : Lambda — Lambda — Lambda



Trees are hard

data LambdaF : Type — Type where
VarF : a — String — LambdaF a
LamF : a — String — LambdaF a — LambdaF a
AppF : a — LambdaF a — LambdaF a — LambdaF a



Trees are hard

data Scoped : Nat — Type where
VarS : Fin n — Scoped n
LamS : Scoped (S n) — Scoped n
AppS : Scoped n — Scoped n — Scoped n



Trees are hard

data ScopedF : Nat — Type — Type where
VarSF : a = Fin n — ScopedF n a
LamSF : a — ScopedF (S n) a = ScopedF n a
AppSF : a — ScopedF n a — ScopedF n a — ScopedF n a



Solution?



Ornaments for Trees







e Can't add constructors

e Not fast



Addressing speed



ECS for compiler architecture
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Entities Components Systems

Physics engine

Player Movable
Projectile Renderer
Particle SubjectToPhysics NetworkRollBack
SFX NetworkConn | Damage calculation

HealthPoints




Entities Components Systems

Typecheck
Cursor Checkable yP
" Elaborate
SyntaxFragment HasPosition
NetworkConn Render
Module
HasConstraints NetworkRollBack

DisplayWindow
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Player

Components

* Movable

« SubjectToPhysics
* NetworkSync

« AudioODbiject

* Render
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* Movable

« SubjectToPhysics
* NetworkSync

« AudioObiject

* Despawn

* FluidSimulation

» UIRender

* Render

- Camera



Camera

Components

« Camera
* Movable

* Movable

« SubjectToPhysics
* NetworkSync

« AudioObiject

* Despawn

* FluidSimulation

* UIRender

* Render

- Camera



Player

Components Thinning: 111100010
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Camera

Components Thinning: 100000001
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Player

Components
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Addressing the interaction model



State

Input/response g - output/response




State

Input/response

State x Input = State x response



State State?




State1 ® State?

Input/response g - output/response




Input/response

State

Compiler

output/response



Addressing concurrency



State State




State o State

Input/response g - output/response




State o State

Input/response g - output/response




Implementing compilers




Tactics for architecture




We've come full circle

e | ess-pointless lenses

e Container morphisms as tactics






Thank you



