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THE WHOLE PLATFORM IS AT THE STATE OF THE ART

» DLSs covering almost every aspect of language definition
» Visual notations designed for gesture based interactions
» DSLs for evolution, testing and deployment

» multiple versions, instance migration, software product
lines



... BUT WE ARE UNDERGOING A SLOW EVOLUTION

» The Whole Platform is not where we want it to be
» Implementation is far behind our vision

» New features are struggling to become pervasive



T00 MUCH INNOVATION BRAKES: UNDERLYING TECHNOLOGIES

» Java is no longer Write once and Run Everywhere
» (iIOS, Windows 10 UWP)
» GEF 3 is no longer developed and is outdated
» (Draw 2D, poor Multitouch, non composable Ul, Java)

» Eclipse is too much big and complex for too little

» (Classic IDE, Java)



T00 MUCH INNOVATION BRAKES: WHOLE FRAMEWORK

» Duality: framework level <-> domain level

» Duplication, encoding, constrained domain innovation
» Framework APIs in well-established but wrong places

» Modeling, events, reflection, and typing

» Framework evolution is inherently slower than domain
level evolution



50 WE NEED TO START OVER AGAIN?

» No, domain level code and generated code account for
98% of the code base

» We decided to reuse the domain level and to redesign and
rewrite the framework level

» Swift +iOS are the technologies chosen for the porting

» Existing Eclipse based workbench has been used to
accelerate the bootstrapping process



OVERVIEW OF THE PURTING PRUCESS: FIRST ITERATIONS
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ITERATION 0




ITERATION 1 1 PAGE OF CODE (POC) = 70 LINES OF CODE (LOC) ®

GENERATING LANGUAGE IMPLEMENTATION (STRUCTURE)

Generation time

* Metamodel hand written starting from the official grammar
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ITERATION 1
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ITERATION 1

PERSISTENCE

» To bootstrap the platform by loading the metamodels
» XML Builder (too much complex for the bootstrap)
» JSON-LD (unordered -> cannot bootstrap metamodels)

» Swift Factory



1 import Foundation

ITERATION 1 4 let modelsEF = ModelsFactory(context: context)

5 let commonstEF = CommonsFactory(context: context)
6 return modelsEF.Model(
7 name: modelsEF.SimpleName("SwiftAST"),
8 typeRelations: commonskEF.Resolver(),
9 declarations: modelsEF.ModelDeclarations(
SWI FT FACTU RY 1@ modelsEF.SimpleEntity(
11 modifiers: modelsEF.EntityModifiers(modelsEF.EntityModifier(.abstract)),
12 name: modelsEF.SimpleName("Syntax"),
PERSISTENCE 13 types: modelsEF.Types(),
14 features: modelskEF.Features()),
15 modelsEF.SimpleEntity(
16 modifiers: modelsEF.EntityModifiers(modelsEF.EntityModifier(.abstract)),
» No parser nee ded = name: modelsEF . SimpleName("Decl"™,
18 types: modelsEF.Types(modelsEF.SimpleName("Syntax")),
19 features: modelsEF.Features()),
20 modelsEF.SimpleEntity(

o 21 modifiers: modelsEF.EntityModifiers(modelsEF.EntityModifier(.abstract)),
} S U |ta b I - fo r 22 name: modelsEF.SimpleName("Expr"),
23 types: modelsEF.Types(modelsEF.SimpleName("Syntax™")),
. 24 features: modelsEF.Features()),
em b o d d N g 25 modelsEF.SimpleEntity(
26 modifiers: modelsEF.EntityModifiers(modelsEF.EntityModifier(.abstract)),
N 27 name: modelsEF.SimpleName("Pattern"),
d O m a | n te m p I ates 28 types: modelsEF.Types(modelsEF.SimpleName("Syntax")),
29 features: modelsEF.Features()),
30 modelsEF.SimpleEntity(

in Swift COde 31 modifiers: modelsEF.EntityModifiers(modelsEF.EntityModifier(.abstract)),

33 types: modelsEF.Types(modelsEF.SimpleName("Syntax")),

34 features: modelsEF.Features()),

35 modelsEF.SimpleEntity(

36 modifiers: modelsEF.EntityModifiers(modelsEF.EntityModifier(.abstract)),
37 name: modelsEF.SimpleName("Type™),

38 types: modelsEF.Types(modelsEF.SimpleName("Syntax")),

39 features: modelsEF.Features()),

40 modelsEF.SimpleEntity(

41 modifiers: modelsEF.EntityModifiers(),

42 name: modelsEF.SimpleName("Token"),

43 types: modelsEF.Types(modelsEF.SimpleName("Syntax")),

44 features: modelsEF.Features(

45 modelsEF.Feature(

46 modifiers: modelsEF.FeatureModifiers(),

47 type: modelsEF.SimpleName("TokenKind"),

48 name: modelskEF.SimpleName("kind"),

49 oppositeName: commonsEF.Resolver()),

5@ modelsEF.Feature(

51 modifiers: modelsEF.FeatureModifiers(modelsEF.FeatureModifier(.option

(=) +vne* mndel cFF SimnleNamel "Tex+")



SimpleEntity

ITERATION 2
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ITERATION 3

SWIFT INTEGRATION THROUGH REVERSE ENGINEERING

» Add concrete syntax level Swift persistence to Eclipse
backed by official Swift parser

» Using a fully automated generative process
» Suitable for source editing scenarios
» Add AST level Swift persistence to Eclipse
» Chained to, and initially derived by the syntax level

» Refined to better support generative scenarios



ITERATION 3

SWIFTSYNTAX PERSISTENCE

SwiftSyntaxSerializer SwiftSyntax PersistenceKit
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. JSON-LD
{ PersistenceKit




ITERATION 3

SWIFTSYNTAX PERSISTENCE
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ITERATION 3 1 PAGE OF CODE (POC) = 70 LINES OF CODE (LOC)

SWIFTSYNTAX PERSISTENCE

SwiftSyntaxSerializer
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ITERATION 3

SWIFT SYNTAX EXAMPLE

[=] SourceFile ™

statements | =] CodeBlockltemList
item
[=] VariableDecl ™
attributes M
modifiers | C
letOrVarKeyword | [=] Token F
kind | varKeyword
trailingTrivia
text  var
bindings | [= PatternBindingList
pattern typeAnnotation
[=] IdentifierPattern ™ [=] TypeAnnotation ™
identifier | [=] Token F colon | [=] Token F
kind | identifier kind | colon
text | optionalString trailingTrivia
text
type | [=] OptionalType ™
wrappedType | [=] SimpleTypeldentifier ™
name | [=] Token F
kind | identifier
text | String
genericArgumentClause ' M
questionMark | [=] Token F
kind | postfixQuestionMark
trailingTrivia
text | ?
FunctionCallExpr *
[+ VariableDecl ™
[+] VariableDecl ™
IfStmt F
eofToken [+] Token ¥

var optionalString: String? = "Hello"

print(optionalString == nil)

var optionalName: String? = "John Appleseed"
var greeting = "Hello!"

if let name = optionalName {

greeting = "Hello, \(name)"
semicolon
[u]
initializer accessor trailingComma
[=I InitializerClause ™ . .
equal | [=] Token }
kind | equal
trailingTrivia
text | =
value

[=] StringLiteralExpr ™

stringLiteral | =] Token #
kind | stringLiteral
text | "Hello"



ITERATION 3

SWIFTAST PERSISTENCE

SwiftAST PersistenceKit
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ITERATION 3

SWIFT AST EXAMPLE

O O var optionalString : String © ? = "Hello" D

(

BinaryOperatorExpr {
Token {

print @ | B : optionalString @ operatorToken : text * ==

}

}

\

O O var optionalName : String @ ? = "John Appleseed" O
O O var greeting : O = "Hello!" O
if O let name : O = optionalName O {

Hello,

greeting 9 AssignmentExpr \( name 9 )

} else {

O
}

kind : spacedBinaryOperator

var optionalString: String? = "Hello"

print(optionalString == nil)

var optionalName: String? = "John Appleseed"
var greeting = "Hello!"
if let name = optionalName {

greeting = "Hello, \(name)"

nil | o




ITERATION 3

SWIFT AST EXAMPLE (2)

import @ O Foundation

0 public func createModelsModel & [E‘ context @ : MoldingContext 0 0O = E‘] 0 -> Models_Model @ o {

0 0 let modelsEF : O = ModelsFactory & [context . context E‘] oo
0 0 let commonsEF : @ = CommonsFactory o [context . context D) oo

name : modelsEF O . SimpleName © [D : "Models") o

typeRelations : modelsEF O . TypeRelations & [:) o

declarations : modelsEF @ . ModelDeclarations o
return modelsEF @ . Model o

o : modelsEF o . SimpleEntity ©

modifiers : modelsEF O . EntityModifiers @ [:) o
name : modelsEF @ . SimpleName o [D : ”Model”] o

types : modelsEF O . Types o (:) o

features : modelsEF O . Features O

(mnruc:m.._ A HAAIEE M EmbinMadifinee n [ =) A

O : modelsEF O .

o : modelsEF O .

0 : modelsEF O .

o : modelsEF o .

0 : modelsEF O .

o : modelsEF o .

Feature

Feature

Feature

Feature

Feature

Feature

import Foundation

public func createModelsModel(context: MoldingContext) -> Models_Model {

let modelsEF = ModelsFactory(context: context)
let commonsEF = CommonsFactory(context: context)
return modelsEF.Model(
name: modelsEF.SimpleName("Models"),
typeRelations: modelsEF.TypeRelations(),
declarations: modelsEF.ModelDeclarations(
modelsEF.SimpleEntity(
modifiers: modelsEF.EntityModifiers(),
name: modelsEF.SimpleName("Model"),
types: modelsEF.Types(),
features: modelsEF.Features(

modelsEF.Feature(

modifiers : modelsEF O . FeatureModifiers o (:) o

type : modelsEF O . SimpleName © [E' : "SimpleName"] o
=]

name : modelsEF @ . SimpleName O [E‘ : ”name"] o

oppositeName : commonsEF O . Resolver O [-) o

modifiers : modelsEF o . FeatureModifiers © [E‘ : modelsEF O . FeatureModifier o [D .. optional E‘] E‘] o

type : modelsEF O . SimpleName © [U : "TypeReIations"] o

name : modelsEF B . SimpleName O [D : "typeReIations"] o

oppositeName : commonsEF O . Resolver O (~) o

modifiers : modelsEF o . FeatureModifiers @ (3) o

type : modelsEF o . SimpleName © [E' : "ModelDecIarations”] o
o

name : modelsEF o . SimpleName © [E‘ : ”declarations"] o

oppositeName : commonsEF © . Resolver & (:) a

modifiers : modelsEF O . FeatureModifiers o (:) o

type : modelsEF © . SimpleName & [E‘ : "Namespace”] o
o

name : modelsEF 2 . SimpleName o [E‘ : "namespace"] o

oppositeName : commonsEF © . Resolver & (-) o

modifiers : modelsEF O . FeatureModifiers O [U : modelsEF O . FeatureModifier o [U ;. optional E‘] E‘] o

type : modelsEF O . SimpleName © [E‘ : "Version"] o

name : modelsEF @ . SimpleName O [E‘ : "version"] o

oppositeName : commonsEF O . Resolver O (:) o

modifiers : modelsEF P . FeatureModifiers © (:) o
type : modelsEF o . SimpleName © [E‘ : "URI"] o
o

name : modelsEF O . SimpleName © [E‘ : "uri"] o

oppositeName : commonsEF o . Resolver & (-) o




