Connect to the wifi and grab this repo:
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https://github.com/
damncabbage/js—-compiler-
workshop
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VWhat are
Compilers?







“Compilers” are a
fuzzy categorisation
of Programs
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Programming
Languages










= add(1, 2);




x = add(1, 2); "Tokens" {3 %

A variable called “x”, "X'EMEEN B EE
An Equals symbol, F5

A variable called "add", "add" EMFEEN BT
An Open Parenthesis symbol, FHWTW3HEINEES
A literal number “1”, 1D EZTN

A Comma symbol, 1>V N&s

A literal number “2", 2D TEE T\

A Close Parenthesis symbol, A UEIlEC=

A statement terminator symbol. X#& TS



X = add(1, 2);

statement
assignment
expression
number
tdentifier
funcCall
funcArgs
funcArgTatil

"Grammar" X ;&

(assignment | expression) ';'
ldentifier '=' expression
(number | identifier | funcCall)
(I@I | 1! | 19 | 19 | )
'a' | 'b' | .) identifier?
identifier '(' funcArgs? ')
expression funcArglTail?
', funcArgs



X = add(1, 2); "Syntax Tree" (AST) HREXAK

Assign (=)
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Parts of a
Compiler




Input Compiler — Output




Front-End

Input Transforms — Output

Back-End




Parsing

Program
Transformations

Input — Output

Code
Generation




Parsing

Program
Transformations

Input — Output

Code
Generation




Text




X

Tokenizer

A variable called "x",

An Equals symbol,

A variable called "add",

An Open Parenthesis symbol,
A literal number "1",

A Comma symbol,

A literal number "2",

A Close Parenthesis symbol,
A statement terminator symbol.



[

{type: "var',
text: "x"},

, {type: "equals"},
x = add(1, 2); —» Tokenizer >
{type: "var',

text: "add"},



Syntax Tree



A variable called "x",

An Equals symbol,

A variable called "add",

An Open Parenthesis symbol,

A literal number "1", —
A Comma symbol,

A literal number "2",

A Close Parenthesis symbol,

A statement terminator symbol.

Token Parser




{type:
text:

{type:

{type:
text:

||Varll .
“X"},

"equals"},

"Var“ .
|laddll} ,

== loken Parser

{

type: "statement"”,
body: {

type: "assign",
1dentifier: "foo",
—> expression: {




Parsing

Program
Transformations

Input — Output

Code
Generation




Parsing

Program
Transformations

Input — Output

Code
Generation










Syntax Tree — BRI LIS Gl — Syntax Tree W.Ith
Type Information

(or a big error message)



Parsing

Program
Transformations

Input — Output

Code
Generation




Parsing

Program
Transformations

Input — Output

Code
Generation




Abstract
Syntax Tree Code Generator B S



Abstract
Syntax Tree Code Generator BN ©®



Abstract o
Syntax Tree =d Code Generator B =Rz Blnary



Abstract
Syntax Tree —> WX - LLVM IR



"Runtime”

* In-built core or "primitive" library
functions, eg. +, process.env, etc.

* A run-loop or other thing that
makes the code "go".






Some Things are
Actual Compilers







TypeScript



Elm's Compiler

(elm, nee eim-make)




Some Things Look
Like Compilers




File Converters




styled-components
<2 >



Facebook's
Prepack



Some Things are
Pieces of Compilers




Input Validation
(eg. from JSON)



Parsing

Input — Output




FacebookK's
Flow




Parsing

Program
Transformations

Input — Output




... and learning about
some things is fun 7 &




wWorkshop:



A Tiny Language



let x = 1;
add(x, 1);



let x = 1;
add(x, add(1, 2));



let foo =
let x = 1;
add(foo, add(1, 2));

?



Front-End

Input — Output

o

Back-End
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Things To Read

* Crafting Interpreters, Bob Nystrom
http://www.craftinginterpreters.com/contents.html|

(Free online)

* Engineering a Compiler, Cooper & Torczon
https://www.amazon.com/dp/012088478X

+ Modern Compiler Design, Grune et al
https://dickgrune.com/Books/MCD_2nd_Edition/


http://www.craftinginterpreters.com/contents.html

