
1,a) 1,b) 1,c) 1,d) 2,e)

JavaScript

Web

.

1.

(Transpiler, Trans-Compiler)

f2c

(Fortran-to-C)[1] 2to3 (Python2-to-Python3)

JavaScript Web

Web

. JavaScript

Closure Coccinelle,

CoffeeScript, Dart, Haxe, Nim, TypeScript, Em-

scripten[7]

1

2

a) kase-yutaka-wc@ynu.jp
b) watanabe-yosuke-wj@ynu.jp
c) taku-tada-jp@ynu.jp
d) yamaguchi-daisuke-bf@ynu.jp
e) kuramitsuk@fc.jwu.ac.jp

.

[3]

Nez [4], [5], [6] TPEG

(Typed Parsing Expression Grammars)

TPEG

. 2
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NezCC 3

ORIGAMI

4

. 5

2.

NezCC

2.1 NezCC

NezCC TPEG

NezCC

• C, Go

• Java8, C#, Kotlin, Scala

• Python, JavaScript, Lua, PHP

• F#, Racket, Haskell

NezCC

TPEG

1 Python3

2.2

NezCC

• ( )

•
NezCC Java

# Python nezcc file

extension = py

comment = # %s

# Type

String->Byte[] = %s.encode(’utf-8’)

Byte[].get = ord(%s[%s])

Byte[].slice = %s[%s:%s]

Byte[]’’ = ’%s’

Byte[].quote = ’

Byte[].esc = \x%02x

Array.size = len(%s)

Array.get = %s[%s]

Array.new = [None] * %2$s

# Syntax

struct = class %s :

init = self.%s = %s

getter = %s.%s

setter = %s.%s = %s

const = %2$s = %3$s

function = def %2$s(%3$s):

param = %2$s

return = return %s

var = %2$s = %3$s

assign = %s = %s

if = if %s:

while = while %s:

ifexpr = (%2$s if (%1$s) else (%3$s))

lambda = (lambda %s : %s)

and = %s and %s

or = (%s) or (%s)

not = not (%s)

true = True

false = False

null = None

1 Python3

• if . 3

•
JavaScript
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function many7(px,f){

var pos = px.pos

var treeLog = px.treeLog

var tree = px.tree

var state = px.state

while (f(px)){

pos = px.pos;

treeLog = px.treeLog;

tree = px.tree;

state = px.state;

}

return back7(px,pos,treeLog,tree,state);

}

2 While version of many7 function in JavaScript

• Java –

• C – malloc/free,

• Python – , switch/case

• Scala – null (Option[T] )

• Perl –

• Go –

• F# – ’rec’ .

• Lua – 1

• Racket – (e) . while

• Haskell – .

.

• Rust – (ownership)

1

NezCC

(define (many7 px f)

(define pos (get-field pos px))

(define treeLog (get-field treeLog px))

(define tree (get-field tree px))

(define state (get-field state px))

(if (f px) (begin (many7 px f))

(begin (back7 px pos treeLog tree state )))

)

3 Recursion version of many7 function in Racket

3. ORIGAMI

ORIGAMI NezCC

.

• TPEG

3.1

ORIGAMI

TPEG TPEG

Nez

PEG[2]

3.1 Nez

PEG EBNF

Expression Numebr Variable

Number

[0-9]+ 1 digits

Nez

{ }

#IntExpr

3.1 C If

#IfStmt

cond:, then:, else:

Expression Statement

if else
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1

Language constructor λ ifexpr iteration switch null mutation

C malloc x o o o o o

C# new o o o o o o

F# record o o o match x o

Go new o x o o o o

Haskell record o o x match x x

Java8 new o o o o o o

JavaScript function o o o o o o

Lua record o x o x o o

Perl record o o o x x o

PHP5/7 new o o o o o o

Python2/3 new o o o x o o

Racket record o o x match o o

Scala new o o o match x o

Swift record o o o o x o

Expression = Number / Variable

Number = { [0-9]+ #IntExpr }

Variable = {

[A-Za-z ] [A-Za-z0-9 ]*

#NameExpr

}

4 Example of Expressions in TPEG

?

IfStmt = {

”if ” ”(” cond: Expression ”)”

then: Statement

(else: Statement)?

#IfStmt

}

5 Example of If Syntax in Nez

ORIGAMI TPEG

.

3.2

ORIGAMI TPEG

•

•

#IfExpr

#IfExpr

= if ${1} then ${2} else ${3}

${1}

#IfExpr

= ${1} ? ${2} : ${3}

.

[#IfExpr e1 e2 e3]

if e1 then e2 else e3
(#IfExpr)
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Bool a

# IfExpr: (Bool, a, a) → a

= if ${1} then ${2} else ${3}

(#IfExpr:: (Bool, a, a) → a)

Γ� e1 : Bool e2 : a e3 : a

Γ� [#IfExpr e1 e2 e3] : a
(#IfExpr)

Γ e1 Bool , e2 e3

a [#IfExpr e1 e2 e3] a

a

a

()

#IfExpr:: (Bool, (), ()) → ()

= if ${1} then ${2} else ${3}

3.3

ORIGAMI

. ??

ORIGAMI .

ORIGAMI

TPEG

ORIGAMI

4.

NezCC

ORIGAMI

.

ORIGAMI TPEG

ORIGAMI

#FuncDecl[name type? param, body]

#LetDecl[name type? value]

#VarDecl[name type? value?]

#IfStmt[cond then else?] if

#WhileStmt[cond body] while

#ForEachStmt[init iter body] for

#BreakStmt[label?] break

#ReturnStmt[expr] return

#TryStmt[body catch? finally?] try-catch

#ThrowStmt[expr] throw

#AssignExpr[name expr]

#IfExpr[cond then else?]

#Infix[left right ] 2

#Unary[recv]

#ApplyExpr[param]

#MethodExpr[recv param]

#GetterExpr[recv name] Get field

#GetIndex[recv param] Get index

#CastExpr[recv] Casting

#NameExpr[]

#NullExpr[] Null

#TrueExpr[] True

#FalseExpr[] False

#IntExpr[]

#ArrayExpr[]

2

ORIGAMI

4.1 Konoha6

ORIGAMI Konoha6
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assume coin : uint256

assume MyToken : { coinMap }

@contract(MyToken)

MyToken(initialSupply) = {

update(coinMap, msg.sender, initialSupply)

}

@contract(MyToken)

transfer (to : address, coin) = {

require (coinMap[msg.sender] >= coin)

decrease(coinMap, msg.sender, coin)

increase (coinMap, to, coin)

}

6 Konoha6

NezCC

TPEG

Konoha6

•
• Minimum

–

•
•

?? Solidity

Konoha6

@constract

5.

.

ORIGAMI Python
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