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Language Engineering Tools

Create a formal language

Provide editor support:

Syntax Highlighting @ Validation Code Completion
entity E3 {
package foo.bar { Could not resolve reference to 'Sting'. that: EU
datatype Complex View Problem Mo quick fixes available other:
} name: Sting nested: 975 E3
} Y EU
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Language Engineering Tools

'ﬁ xtett {S} spoofax

Deeply integrated in selected platforms

All running on the JVM



A Changing Industry

The industry is moving towards the Web-Stack
The IDE space has become fragmented

VSCode has become the #1 Developer Tool
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IDE Usage in %

15 I

Ecllpse Vim IntelliJ  Visual VSCode
Studio

Source: StackOverflow Survey 2021



Langium &~

Key Principle: Simplicity
Relies on the Language-Server-Protocol (LSP)
Main target VSCode

Built on the lessons learned working with Xtext
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Excursion: LSP

IDE independent protocol for language support
Supported by all modern IDEs

Language Servers exist for all common languages
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Setting up Langium

gitpod /workspace/test $ yo langium

Copyright 2021 TypeFox GmbH

? Your extension name: hello-world
? Your language name: Hello World

? File extensions of your language, separated by commas: .hello
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* HELLO-WORLD

~ wscode

Setting up Langium .
~ language-server

gitpod /workspace/test $ yo langium TS hello-world-module.ts

" T 7 15 hello-world-validator.ts
F___JW | ™M M oMLt hello-world.langium
|, =L TS main.ts

| / — 1 11 L__| [ S A B B _

\ ) T5 extension.ts

) @ .eslintrcjson
Copyright 2021 TypeFox GmbH

® .vscodeignore

. ¥ langium-guickstart.md
? Your extension name: hello-world

language-configuration.json
? Your language name: Hello World 2ueg J !

package.json
B tsconfigson

@ webpack.config,js
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)] File Edit Selection View Go Run Terminal Help statemachine.langium - langium-talk - Visual Studioc Code = O X

= statemachine.langium X i
examples > statemachine > src » language-server > = statemachinelangium > & Statemachine

1 grammar Statemachine hidden(WS)

Statemachine
statemachine' name=ID;

terminal WS: /\s+/
terminal ID: /[ 1L 1=/

e

PROBLEMS DEBUG COMSOLE ~ OUTPUT  TERMINAL [=] powershell +~ [I] W ~ X

PS C:\Users\Mark\Source\Repos\langium-talk\examples\statemachine> []




File Edit

RUM AND DEBUG

~ VARIABLES

~ WATCH

~ CALL STACK

Selection View Go

Run Terminal Help

[> Run Statemachine Extension

4

&

statemachine.langium - langium-talk - Visual Studic Code

= statemachinelangium X

1

grammar Statemachine hidden(WS:

Statemachine
statemachine' name=ID

terminal WS: /\s+/
terminal ID: /[ T0w_]=/



RUIMN AND DFRLIG B> Run Statemachina Fytancinn s 885 ... = ctatemachina lanminm ¥ M
)] File Edit Selection View Go Run Terminal Help [Extension Development Host] - example.statemachine - example - Visual Studio Code = O X
| @ EXPLORER = examplestatemachine X M
~ OPEM EDITORS 1 statemachine testl“lachinel

¥ £ examplestatemachine
~ EXAMPLE

£ examplestatemachine




)] File Edit Selection View Go Run Terminal Help statemachine.langium - langium-talk - Visual Studio Code = O X

< statemachinelangium 1 (|

grammar Statemachine hidden(WS)

Statemachine
statemachine' name=ID
L ("events' events+=Event+ 'end

terminal WS: /\s+/
terminal ID: /[ I0w_]=/




statemachine.langium - langium-talk - Visual Studic Code

Run Terminal Help

)] File Edit Selection View Go

statemachine.langium X
grammar Statemachine hidden(WS)

Statemachine
statemachine' name=ID
('events' events+=Event+ 'end')?

Event
8 name=1D cude=ID|
terminal WS: /\s+/
J0w_1=/

terminal ID: /[




statemachine.langium - langium-talk - Visual Studic Code

Run Terminal Help

)] File Edit Selection View Go

statemachine.langium X
grammar Statemachine hidden(WS)

Statemachine
statemachine' name=ID
('events' events+=Event+
('resetEvents' resetEvents+

'end')?
=[Event]+ 'end')?

Event
name=ID code=ID

terminal WS: /\s+/
J0N\w_]#*/

terminal ID: /[




RUIM AMN DFRLIG P Run Statemarchina Fytencinn w3 ... = ctatemarhine lanoinm [T
) File Edit Selection View Go Run Terminal Help [Extension Development Host] - example.statemachine - example - Visual Studio Code = O X
= examplestatemachine 2 X m

statemachine testMachine

events

enda

resetEvents

9 end




= ctatemachine lanoinm
[Extension Development Host] - example.statemachine - example - Visual Studio Code O X

RUIM ANM DFRLIG B Run Statemarchina Fytancinn s 883
)] File FEdit Selection View Go Run Terminal Help

£ examplestatemachine 2 X

statemachine testMachine

events
firstState a
end

resetEvents
8 I

end 94 firstState Event




RUK AND DFRIIG B Run Statemachina Fytencinn &% ... = ctatemarchine lanoinim % M
)] File Edit Selection View Go Run Terminal Help [Extension Development Host] - example.statemachine - example - Visual Studio Code = O X
= examplestatemachine X m

statemachine testMachine

events
firstState a
end

resetEvents
8 firstState
end




statemachine.langium - langium-talk - Visual Studio Code

Terminal Help

View Go Run

] File Edit Selection

= statemachine.langium X
grammar Statemachine hidden(WS)

Statemachine
statemachine' name=ID
('events' events+=Event+ 'end')?

('resetEvents' resetEvents+=[Event]+ 'end')?

commands+=Command+ 'end')?

('commands

Event
name=ID code=ID

Command
name=1D cade=ID|

13

terminal WS: /\s+/
T0w_1*/

terminal ID: /L[




RUK AND DFRIIG B Run Statemachina Fytencinn &% ... = ctatemarchine lanoinim % M
)] File Edit Selection View Go Run Terminal Help [Extension Development Host] - example.statemachine - example - Visual Studio Code = O X
= examplestatemachine X m

statemachine testMachine
events
firstState a

enda

resetEvents

firstState
end
commands
12 firstCommand x

end




] File Edit Selection View Go Run Terminal Help statemachine.langium - langium-talk - Visual Studio Code = O X

= statemachinelangium X m

grammar Statemachine hidden(WS)

Statemachine
statemachine' name=ID
('events' events+=Event+ 'end')?
('resetEvents' resetEvents+=[Event]+ 'end')?
('commands' commands+=Command+ 'end')?
states+=State=

Event
name=ID code=ID

Command
name=ID code=ID

State
state' name=ID
('actions' '{' actions+=[Command]+ '}')?
transitions+=Transition#
end

Transition

23 event=[Event] '=>' state=[Statel;
terminal WS: /\s+/

terminal ID: /[ 10w_]*/




RIM AMN DFRLIG P Run Statemachina Fytencinn w3 ... = ctatemarhine lanoinm ¥ [1]
] File Edit Selection View Go Run Terminal Help [Extension Development Host] - example.statemachine - example - Visual Studio Code = O X
= examplestatemachine X m

statemachine testMachine

events
firstState a
end

resetEvents
firstState
end

commands
firstCommand x _

end

state someState

actions
firstCommand
19 firstState => someState

ena




RUIN AN DERLIG S Rin Statemarhine Fytencinn v &% ... £ ctatemachine lanninm X m

= examplestatemachine X M

e testMachine

firstState a

firstState

firstCommand x

tate someState

firstCommand

19 firstState => someState




RUK AND DFRIIG B Run Statemachina Fytencinn &% ... = ctatemarchine lanoinim % M

)] File Edit Selection View Go Run Terminal Help [Extension Development Host] - e other.statemachine - example - Visual Studio Code = O X

achine 2 @ M

I
m
!

e.staternachine

statemachine testMachine ' statemachine other
events state otherState
firstEvent a actions
end firstCommand
resetEvents 7 firstEvent ==
firstEvent 99 otherState
end " someState State
commands

firstCommand x
end

state someState

actions
firstCommand
firstEvent => someState

20 end




Langium’s Stack




Deriving Types

State:
'state’ name=ID
(‘actions' '{' actions+=[Command]+
transitions+=Transition#
'end';

export interface State extends AstNode {
readonly Scontainer: S5tatemachine;
actions: Array<Reference<Command>>
name: string
transitions: Array<Transition>
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Chevrotain

LL(k) Parser
Internal parser DSL
Embedded Actions

Really fast
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Ops/sec Relative Speed
2457.66
Chevrotain 12.55% 100%
1539.22
Chevrotain-PT £3.43% 62.63%
. 1226.53
HandBuilt +1.86% 10.91%
. 6890.98
Parsimmon +1.57% 28.07%
612.13
.—‘!.XTLR—‘ il.ngﬁ 24.91%
518.84
_—\L.-\:TLR-I-‘PT L2.02% 21.1106
512.97
:'-Ij\--_“la iolgg% 20.8?%
- 493-34
PE{J. = =1.53F'6 20.0?%
260.51
Nearle £73.81% 10.60%

Source; chevrotain.io
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Dependency Injection

Common for extensible frameworks
Overriding default behavior of services
Template Methods

Adding custom services

@TypeFox L 4
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Dependency Injection

export type LangiumDefaultServices = { export class DefaultlLangiumDocumentFactory
parser: { implements LangiumDocumentFactory {
GrammarConfig: GrammarConfig
ValueConverter: ValueConverter protected readonly parser: LangiumParser;
LangiumParser: LangiumParser
TokenBuilder: TokenBuilder constructor(services: LangiumServices) {
} this.parser = services.parser.lLangiumParser;
documents: { 1
DocumentBuilder: DocumentBuilder
LangiumDocuments: LangiumDocuments
LangiumDocumentFactory: LangiumDocumentFactory
TextDocuments: TextDocuments<TextDocument>
TextDocumentFactory: TextDocumentFactory
}

(?TypeFox
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Langium speaks LSP

export interface GoToResolver {
goToDefinition(document: LangiumDocument, position: TextDocumentPositionParams): LocationLink[]

}

export interface FoldingRangeProvider {
getFoldingRanges({document: LangiumDocument): FoldingRange[]

}

export interface RenameHandler {
renameElement(document: LangiumDocument, params: RenameParams): WorkspaceEdit | undefined
prepareRename(document: LangiumDocument, params: TextDocumentPositionParams): Range | undefined
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Other Services

Scoping
Workspace Indexing
Code Generation

Testing Support

@TypeFox L 4
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Thank You



Backlog
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Dependency Injection

export function createDefaultModule(): Module<LangiumServices, LangiumDefaultServices> {

return {

(?TypeFox

parser: {

h

GrammarConfig: () => ({

multilineCommentRules: ['ML_COMMENT']
B,
LangiumParser: (injector) => createlangiumParser(injector),
ValueConverter: () == new DefaultValueConverter(),
TokenBuilder: () => new DefaultTokenBuilder()

documents: {

LangiumDocuments: (injector) => new DefaultlLangiumDocuments(injector),
LangiumDocumentFactory: (injector) => new DefaultlangiumDocumentFactory(injector),
DocumentBuilder: (injector) => new DefaultDocumentBuilder(injector),
TextDocuments: () => new TextDocuments(TextDocument],

TextDocumentFactory: (injector) => new DefaultTextDocumentFactory(injector),
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