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What is ?

Language engineering framework

Spiritual successor to Xtext

TypeScript + NodedS

Powered by Chevrotain

High out-of-box functionality

TypeFox



TypeFox

Features of

e Cross-references
e Workspace Management

e Language Server Protocol

e |Semantic Model
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Semantic Model

miniLogo source

def square(x, y, scale) {

move (-1 * scale

0)

grammar of miniLogo expressions

'Expr: Add;
| Add:

el=Mult (op=('+"'|'-"') e2=Mult):x;
‘Mult:

el=PrimExpr (op=('x'|"'/') e2=PrimExpr);

PrimExpr: Lit | Ref | Group | NegExpr;

|
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Semantic Model

semantic model of the miniLogo expressions
‘export type Expr = Add;

export interface Add extends AstNode {
el: Mult AST of (-1 * scale] v
e27: Mult @
op?: '+' | '-' ‘( “

export interface Mult extends AstNode {

el: PrimExpr
e2?: PrimExpr
Op?: |*| I |/|

export type PrimExpr = Group | Lit | NegExpr | Ref;
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Motivation for a Semantic Model

e Navigate over an AST e Fix an AST structure for services
implementation

miniLogo Validator
export class MiniLogoValidator {

checkUniqueDefsimodel: Model} accept: ValidationAcceptor): void {
const reported = new Set();
imodel.defs forEach(d => {
if (reported.has(d.name)) {
accept('error', ‘Def has non-unique name '${d.name}'.’, {node: d, property: 'name'});

by

reported.add(d.name);
};
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Semantic Model in Langium

DSL Grammar Specification (./langium)

® Parser Semantic e Semantic Model
in memory: Model ast.ts file
a tree of callbacks
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Semantic Model in Langium

“ T
- > wscode
.~ > bin
.“ > examples
\ > nodeJnoduws
> out
v src

> cli

> generator

« language-server
v generated

grammar.ts
module.ts

53
54
55
56
57/
58
59
60
61
62
63
64
65
)
67

src language-server >

68

DSL Grammar Specificatio=
> «0 For

generated > ast.ts

export interface Color extends AstNode {
For | Model;

readonly $containers: pef |

p?: Expr
color?: string
g?: Expr
r7: Expr

¥

export const Color = ‘Color's

export function jsColor(item: unknown)
return reflection.isInstance(item,

}

item is color {
Color);

Semantic Model
ast.ts file
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Semantic Model in Langium

DSL Grammar Specification (./langium)

. ) ]

‘J DSL code

A

Semantic
Model
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Semantic Model in Langium

miniLogo source

~def square(x, vy, scale) {
!

" move(-1 * scale,0)
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Shaping Semantic Model

generated from parser rules special types syntax in grammar

« parser rule * interface

* assignment - type union

+ cross-reference
* return keyword

+ infer keyword
+ action

Get the semantic model free — Fix the semantic model —
nice for brief prototyping nice for mature projects
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TypeFox

Shaping Semantic Model

generated from parser rules special types syntax in grammar

« parser rule * interface

+ assignment

* type union

« cross-reference

+ infer keyword

« action

Get the semantic model free — Fix the semantic model —
nice for brief prototyping nice for mature projects
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Inferred Types

* | parser rule

* infer keyword

assignment

cross-reference

action

Expr: Add;

export type Expr = Add;

PrimExpr: Lit | Ref | Group | NegExpr;

export type PrimExpr

Group | Lit | NegExpr | Ref;

e

TypeFox
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Inferred Types

- | assignment

* infer keyword

parser rule

cross-reference

action

e

TypeFox

Param:ﬂname=ID§

export interface Param extends AstNode {
ﬁname: string

¥

Def: 'def' name=ID '('ﬂparams+:Péram* ")"' Block;

export interface Def extends AstNode {
body: Array<Stmt>
name: string
|params: Array<Param>
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Inferred Types

parser rule

assignment

{! 'cross-reference

* infer keyword

action

e

TypeFox

Def: ‘def' name=ID '(' params+=Paramx ')' Block;
Ref:  vals[Param:ID]

export interface Def extends AstNode {
body: Array<Stmt>
name: string
params: Array<Param>

export interface Ref extends AstNode {
val:%Reference<Param>

}
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Inferred Types

parser rule

assignment

cross-reference

* infer keyword

action

Expr: Add;

Add

Mult jinfers Expr

u@infers Expr
el=Mult op=('+"'|"'-") e2=Mult)x;

el=PrimExpr (op=('x'|'/") e2=PrimExpr)x;

e

TypeFox
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Inferred Types: infer keyword

Expr: Add;

(Add infers Expr
! el=Mult op=("'+'|"'-") e2=Mult)x;
Mult {infers Expr
el=PrimExpr (op=('x'|'/"') e2=PrimExpr)s*;

semantic model with infer
| export interface Expr extends AstNode
| el: Expr | PrimExpr
ﬁ e2?: Expr | PrimExpr
op?: k' | ' | =t |/
}

e

TypeFox

AST of {1 * scale]

with infer
y 3 A
o

v A
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Inferred Types: infer keyword

AST of -1 * scale|

AST ofi-l * scalej
without infer

with infer
A y 3 A
o

v \ \4

®
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Inferred Types

- parser rule
« assignment
+ cross-reference

* infer keyword

|action |

Expr:

Add:

Mult:

Expr:

Add:

Mult:

Add;
Mult (Hinfer BinExpr.el=current} op=("'+"'|"'-"') e2=Mult)x;
PrimExpr ({infer BinExpr.el=current} op=('*'|'/"') e2=PrimExpr)x;

Add;
el=Mult (op=("+"'|"'-") e2=Mult)x;
£2=PrimExpr (op=('x"|'/"') e2=PrimExpr)x;

e

TypeFox
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Inferred Types: action

'Expr: Add; ’ , , e ‘
ﬁAdd: Mult ({infer BinExpr.e1=curren-tﬂ op=("+'|"'=") e2=Mult)x; @

|Mult: PrimExpr ({infer BinExpr.el=current}j op=('*x"'|'/"') e2=PrimExpr)s; v
semantic model with actions \ 4
‘export type Expr = Add; AST of -1 * scale}
export type Add = BinExpr | Mult; with actions

| export type Mult = BinExpr | PrimExpr; V

export interface BinExpr extends AstNode {

e
el: Mult | PrimExpr
e2: Mult | PrimExpr

v

‘
O
<o O

op: I*l I I+I | 1_1 I I/l
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Inferred Types: action

AST of |=1 * scale] v

without actions
e1 Mult

e

TypeFox
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AST of {-1 * scalel: Mult
with actions
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Inferred Types

parser rule Expr: Add;
Add infers Expr:

) Mult ({infer BinExpr.el=current} op=('+'|'-"') e2=Mult)x;
assignment Mult infers Expr:
‘ PrimExpr ({infer BinExpr.el=current} op=('x'|'/"') e2=PrimExpr):x;

cross-reference

* infer keywdrd

action
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Inferred Types: action + infer keyword

Expr: Add;
infers Expr:

Add

Mult
Mult infers Expr:

PrimExpr ({infer BinExpr.el=current} op=('x'|'/"') e2=PrimExpr)sx*;

semantic model with actions and infer
export type Expr = BinExpr | PrimExpr;

export

el:
e2:
op:

interface BinExpr extends AstNode {

({infer BinExpr.el=current} op=('+"'|'-") e2=Mult)x;

Expr | PrimExpr
Expr | PrimExpr

I*l

I I+I

| 11 I 1"

AST of i—l * sca1e|

with actions
and infer

e1=PrimEx

Expr

BinEx

e

TypeFox

e2=PrimEx
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Inferred Types: action + infer

AST of i:1 * scalel

without actions

and infer

e1=PrimEx

Expr

e2=PrimEx

keyword

Expr
AST ofﬂ:l * s‘calel

with actions
and infer

e1=PrimEx e2=PrimEx

TypeFox
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Declared Types

WE;E;;;E;; interface Model {
. stmts: Stmt[]
- type union defs: Defl]
}

= flreturn ke.yword

entry Model returns Mode
(stmts+=Stmt | defs+=Def)x;

export interface Model extends AstNode {
defs: Array<Def>
stmts: Array<Stmt>
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Declared Types

* interface type Stmt = Cmd | Macro
WIypeLHﬂon Stmt jreturns Stmt:

Cmd | Macro;

= filreturn ke.yword

export type Stmt = Cmd | Macro;
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Demo: MiniLogo Semantic Model

https://web.engr.oreqonstate.edu/~walkiner/teaching/cs381-wi21/minilogo.html
https://github.com/montymxb/minilogo-langium-example

Inferred semantic model

Break Validator: change a parser rule

Declared semantic model

Preserve Validator: get validation errors

while change a parser rule

34


https://el.media.mit.edu/logo-foundation/what_is_logo/logo_programming.html
https://github.com/montymxb/minilogo-langium-example
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® Demo: how can | use a semantic model?

e Comparison with Xtext
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vs Xtext

Declared Types

For an AST navigation
Fixes a semantic model

No types at runtime

N

ECore + Dummy rules

For an AST navigation
For EMF

Types at runtime

TypeFox
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vs Xtext

Declared Types

For an AST navigation
Fixes a semantic model

1 'ustin'g is pI

e —— e o =

—
e

ECore + Dummy rules

For an AST navigation
For EMF

Types at runtime

TypeFox
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Keynotes

is a lang. engineering framework providing high out-of-box functionality
has powerful tools to shape semantic models
|t can be inferred automatically from the grammar or

» fine-grained by the DSL creator
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_angium Going Forward

e |angium.org

e https://langium.org/docs/ast-types/

e Currently 0.4.0 (soon 0.5.0)

e Dev Meetings every Wed. @ 16:00



http://langium.org

