Deep dive into Swift Literal
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From Swift Integer Literal To Int

myVariable = 42
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Compiling Swift Literal Code

SIL Code
42

42 : Generating Int
_ Integer Literal
Integer Literal from
as Int .
Integer Literal

@—» Parse AST Sema SILGen SIL IRGen —» LLVM *0
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Initialized from Literal Object

= integer_literal $Builtin.Int64, 42
$Int (%4 : $Builtin.Int64)

AST Sema SILGen SIL IRGen —» LLVM
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Swift Literal -> Literal Object

« At first, Literal is Converted to Literal Object alias of LLVM IR Value

42 - “42"

$Builtin.Int64 $Builtin.FPIEEE64 $Builtin.RawPointer

$Builtin.Word
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Literal Object will be stored

» Literal Object will become stored property of Converted Value Structure

Int :
_value:

( value:
._value = _value
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Editing Value with Literal Object

« Referencing Literal Object information When editing value

struct_extract %0 : $Int, #Int._value // user: %6
struct_extract %1 : $Int, #Int._value // user: %6
inte¢ :r_literal $Builtin.Intl, -1 // user: %6
buill n %3 : $Builtin.Int64 ...

Reading _value from Int

_value + value by LLVM IR Function
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Expressible by Literal

myVariable = 42
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Expressible by Literal?

Initalizable from Literal by Type Annotation

myVariable: CGFloat = 42

Implicitly Converted from Float Literal to CGFloat

bar( value: CGFloat) {}
bar(42.0) // 42 —> CGFloat
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Intrinsic Protocol

 Protocols make Type having feature by Conforming

» e.g.) Caselteretable, ---

« We can see Intrinsic protocols at CompilerProtocol.swift
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https://github.com/apple/swift/blob/master/stdlib/public/core/CompilerProtocols.swift

Literal Intrinsic Protocol

- Make types possible to Expressible by each Literal
- ExpressibleByintegerLiteral myVariable
- ExpressibleByFloatLiteral myVariable
- ExpressibleByStringLiteral myVariable
« ExpressibleByBooleanLiteral myVariable

« ExpressibleBy ---
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Conforming to ExpressibleByFloatLiteral

ExpressibleByFloatLiteral {
FloatLiteralType :

(floatLiteral value:

typealias to type expressible by Literal

This Initalizer called when express by Literal
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CGFloat is Float type for CoreGraphics

CGFloat:
#if arch(i386) || arch(arm)
NativeType =
#elseif arch(x86_64) || arch(armé64)
NativeType =
#endif

FloatLiteralType = NativeType

. Changing associatedType by CPU Architecture

- To handle CoreGraphics effectively by each env
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Swift 5.0 changes with ExpressibleBy---Literal

.SE-0213

Oxffff_ffff_ffff_ffff -> Int

Error: overflow!
UInt(oxffff_ffff _ffff _ffff)

Oxffff _ffff ffff ffff -> Uint
No Error!

s Let’s try Swift 5.0 comparing SIL with 4.2!
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What we learned?

« From Swift Literal to Swift Type, with Literal Object
« How it works in LLVM IR literal
o Expressing by Literal is feature of Intrinsic protocol

« CGFloat is Float Type for CoreGraphics
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