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FFaSE U

o f5l: Lua VM (The Implementation of Lua 5.0)

o BNmAE
MOVE 2 00 ; R(2) = R(0)

LT @01 ; R(Q) <R(1)7

JMP 1 : JUMP —> 5 (4 + 1)
MOVE 210 ; R(2) = R(1)
RETURN 2 2 @ ; return R(2)
RETURN @ 1 @0 ; return
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e {5l: WebAssembly Virtual Machine

o BNgx AX{E fn max(a : Int, b : Int) —> Int

1. local.get %$a local.set $m 2 let mut m = a

2. local.get $a local.get $b i32.1t_s ;3 if a < b {

3. if local.get $b local.set $m end ;; m=Db }

4. local.get $m |
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WebAssembly

e WebAssemblyZ{tA4?
o — P REMIESE
o FJIATERI R 2R AR EiE1TRt (Wasmtime WAMR WasmEdgeZ) HiE41T
o MoonBith928 — 5 im

e WebAssemblyig < EHFE NI
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BERIFSE
o HUIR
o REREI2NUERFSEL
o FEFFEMR true , TR false

. 55
EEI{E: const add minus equal modulo

o #NIETF(E: local.get local.set
o IHIfR: if/else call
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1. enum Value { I32(Int) } // RZEE3I2MNENSEE

. S

1. enum Instruction {

2. Const(Int) // BE

3. Add; Sub; Modulo; Equal // Mo, . BUR. 183F
4, Call(String) // PREREA

5. Local_Get(String); Local_Set(String) // BUE. 1&E

6. If(Int, List[Instruction], List[Instruction]) // &¥IlT
7. }
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1. struct Function {

2 name : String

3. // REBEE—MEHIERE, N8 TIUENXRE, RREIZMAN=E

4, params : List[String]; result : Int; locals : List[String]
5. instructions : List[Instruction]

6. }

« =R

1. struct Program {

2 functions : List[Function]
3. start : Option[String]
4, }



GRS

o Bll: 1 + 2

1. List::[ Const(1l), Const(2), Add ]

Const(2)

Add
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AT EER

e f5]: fn add(a : Int, b : Int) { a + b }
1. List::[ Local Get("a"), Local Get("b"), Add ]

o RIS M AT E0]181T Local Get REX. Local Set {BLX
a 1 b |2

Local_Get("b") 2
Local_Get("a") 1 1 Add 1+2
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e Hl: add(1, 2)
1. Lists::[ Const(1), Const(2), Call("add") 1

o MR LEFERERIREIER S

Const(2)

MoonBit

Call("add")

Function(1)

¥ qzmie

12



Z it

e 5: add(1, 2)

1. Lists::[ Const(1), Const(2), Call("add") ]

o M LIFMEREARIREERN S

a| b |2
3
Function(1)

Return
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e Bll: if1==09{121}else {0}

1. List:: [

2. Const(1), Const(@), Equal,

3. If(1, List::[Const(1)], List::[Const(@)])
4. 1]

o 4T If(n, then_block, else block) BT AIEOEEEL ( true )
s H11Tthen_block

SN, #H1Telse_block
o n "RARBEIRIRENSEINZ

Const(0) 0 Param: _ Result: 132
Const(1) 1 Equal 0 IF Const(0) 0 End 0
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1. let program = Program::<{

2.

3. start: Some("test add"), // FEFEAO

4,

5. functions: List::[

6. Function::{

7. name: "add", // IIEEEX

8. params: List::["a", "b"], result: 1, locals: List::[],

0, instructions: List::[Local Get("a"), Local Get("b"), Addl,

10. },

11.

12. Function::{

13. name: "test add", // IEzEHm@E

14. params: List::[], result: 0, locals: List::[], // ANORETLHWATLHD
15. // “print_int"tETRERER

16. instructions: List::[Const(@), Const(1l), Call("add"), Call("print_int")],
17. },

18. 1,

19. }
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o B

iy B TRE
;3 WASMAKERENXIZE; REFMREIIMBER L
(func $print_int (import "spectest" "print_int") (param i32))

(func $add (export "add") ;; SHRMEEBITRIUEREER
(param $a i32) (param $b i32) (result i32 ) ;; (a : Int, b : Int) —> Int
local.get $a local.get $b i32.add ;;

)

10. (func $test_add (export "test_add") (result ) ;; ANOXKLWATLHL
11. i32.const @ 132.const 1 call $add call $print_int
12. )

OooNOOUERWNEF

14. (start $test _add)
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o https://webassembly.github.io/wabt/demo/wat2wasm/

1. const wasmInstance = new WebAssembly.Instance(wasmModule, {"spectest":{"print_int": console.log}});

wat2wasm demo

WebAssembly has a text format and a binary format. This demo converts from the text format to the binary format.

Enter WebAssembly text in the textarea on the left. The right side will either show an error, or will show a log with a descriptic

Enabled features:
Dexceptions & mutable globals & saturating float to int & sign extension & simd (Jthreads (Jfunction references &
bulk memory reference types [Jannotations (J code metadata (J gc O memory64 O mutti memory [Jextended co

WAT example: [ simple ][ Download |
1;; 31ES
2 53 WASMAERESIEH; REBMKEIIMTRE
3 (func $print_int (import "spectest" "print_int") (param i32))
4
5 (func $add (export "add") ;; SHRIETTHIFIUEREER
6 (param $a i32) (param $b i32) (result i32 ) ;; (a : Int, b : Int) — Int
7 local.get $a local.get $b i32.add ;;
8)

10 (func $test_add (export "test_add") (result ) ;; ANORHILWATHL
11 i32.const @ i32.const 1 call $add call $print_int
12)

14 (start $test_add)

JS

1.wasmInstance = new WebAssembly.Instance(wasmModule, {"spectest":{"print_int": console.log}});|
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https://webassembly.github.io/wabt/demo/wat2wasm/

IS 1543

Const(0)

Add
Local_Get("a")
Local_Set("a")
Call("add")

If(1, List::[Const(@)], List::
[Const(1)])

MoonBit

WebAssemblyig<
i32.const 0
i32.add
local.get %a
local.set $%a
call $add

if (result i32) i32.const @ else

132.const 1 end

¥ A mmis
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o FIFHWE Buffer IR, LEFFRHIREF

1. fn Instruction::to_wasm(self :
Function, buffer :

2. fn Function::to_wasm(self :

Instruction,

3. fn Program::to_wasm(self : Program, buffer :

MoonBit

¥ ammiz

buffer : Buffer) —> Unit
Buffer) — Unit
Buffer) —> Unit
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MFIES
. FIBME Buffer MURLEH, LOHESHSREER

. fn Instruction::to wasm(self : Instruction, buffer : Buffer) —> Unit {
match self {

Add => buffer.write_string("i32.add ")

Local_Get(val) => buffer.write_string("local.get $\(val) ")

_ => buffer.write_string("...")

NO UL WN -
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XA

132.const
132.add

local.get
local.set
call %$add

1f else end

—HIET
Ox41
Ox6A
0x20
Ox21
O0x10

0x04 (vec[instructions]) Ox05 (vec[instructions]) OxOB
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NO UL WN R

PRI -> BT -> JARIBER) -> WASM IR -> 35T

. enum Expression {

Number(Int)

Plus(Expression, Expression)
Minus (Expression, Expression)
Multiply(Expression, Expression)
Divide(Expression, Expression)

MoonBit

¥ ammiz
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ZEmIF
o FIFE -> BIFT -> RIBEN) -> WASM IR -> RIRNAT(T

fn compile_expression(expression : Expression) —> List[Instruction] {
match expression {
Number(i) => List::[Const(I32(1i))]
Plus(a, b) => compile_expression(a) + compile_expression(b) + List::[Add]
Minus(a, b) => compile_expression(a) + compile_expression(b) + List:: [Sub]
_=> List::[]

ooONOUTEWN K-
“

o
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13.
14.
115,
16.

OooNOULTEAE WNE

. enum StackValue {

Val(Value) // TEIHE

Func(@map.Map[String, Valuel) //
.t

. enum AdministrativeInstruction {

Plain(Instruction) // E@iES

EndOfFrame(Int)

. ¥
10.
11.
12.

struct State {

/] REEERES

program : Program
stack : List[StackValue]

locals : @map.Map[String, Valuel

instructions :

}

i 'U(n_.\ {—%

fn evaluate(state :

REHE, FRSTRINAE S

List [AdministrativeInstruction]

State, stdout :

Buffer) —> Option[Statel]

MoonBit
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o EENHHHES S INERE

1. fn evaluate(state : State, stdout : Buffer) —> Option[State] {
2. match (state.instructions, state.stack) {
3. (Cons(Plain(Add), tl), Cons(Val(I32(b)), Cons(vVal(I32(a)), rest))) =>
4. Some (
5. State::{ ..state, instructions: tl, stack: Cons(Val(I32(a + b)), rest) },
6. )
7. _ => None
8. }
9. }
i32(y)

Add iI32(x) :> I32(X + V)

tail ‘ rest ‘ tail ‘ rest ‘
Instruction Stack Instruction Stack
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o FHFIMTET, RIBDXENEX NS

1. (Cons(Plain(If(_, then, else_)), tl), Cons(Val(I32(i)), rest)) =>
2 Some(State::{..state,

3. stack: rest,

4. instructions: (if i != @ { then } else { else_ }).map(

5 AdministrativeInstruction::Plain,

6 ) .concat(tl)})

If
Then
Else
0 [ Else
tail rest ‘ tail rest
Instruction Stack Instruction Stack
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(Cons(Plain(Call("print_int")), tl), Cons(Val(I32(i)), rest)) => {

1

2. stdout.write_string(i.to_string())
3. Some(State::{ ..state, stack:
4

.
Call
"print-int" i32(x)
tail ‘ rest ‘
Instruction Stack

—>

rest, instructions: tl })

tail

rest

X

Instruction

Stack

Buffer
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BEIRA314IE

o MTHREERH, KIFRIBTRES (F5) FAEX

params/locals X Y
12dd" 32(x) :> B e params/locals
tail ‘ rest ‘ tail rest
Instruction Stack Instruction Stack
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X vy Xty params/locals
Func
EndOfFrame params/locals :> X+
tail rest tail rest
Instruction Stack Instruction Stack
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o IEIELEFARIMIERNREIIES ( return )
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