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1nt main(){

}

return 0:
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const float factor = 42.71;

1int calc(float x) {
return factor * x;
}
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const float factor = 42.°1;

int calc(float x) {
return factor * Xx;
}
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(KW ‘const’)

"

cdnst float factor = 42.f1;

int calc(float x) {
return factor * Xx;
}
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(KW ‘const’) (TYPE ‘float’)
A

fléat factor = 42.71;

int calc(float x) {
return factor * Xx;
}
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(KW ‘const’) (TYPE ‘float’) (ID ‘factor’) (EQ ‘=")
(NUM "42.f") (SEMI ‘: ")

V~~

int calc(float x) {
return factor * Xx;
}
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(KW ‘const’) (TYPE ‘float’) (ID ‘factor’) (EQ ‘=")
(NUM "42.f") (SEMI ‘:") (TYPE ‘int’) (ID ‘calc’)

(L PAREN “(°) (TYPE ‘float’) (ID ‘x") (R PAREN “)")
(L BRACE “{‘) (KW ‘return’) (ID ‘factor’) (STAR “*7")
(ID “‘x") (SEMI “;") (R BRACE ‘}") (EOF “")
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return factor * X




return factor * X

v

(KW ‘return’) (ID “factor”) (STAR “*") (ID “x")
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return factor * X

v

(KW ‘return’) (ID “factor”) (STAR “*") (ID “x")

v

(KW ‘return’)

|

(STAR “*7)

/ N

(ID “factor’) (ID “x7")
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return factor * X

(KW ‘return’) (ID ‘factor’)
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v
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AST

/ \
FunctionDecl VariableDecl
calc 1nt \\\\\\\ factor : float
ParameterDecl Return?tmt /| FloatLiteral
float return : 1int /| 42.f : float
N BinaryOperator |
* + float |
BN / \ L
ReferenceDecl ReferenceDecl
X : Tloat factor : float AppsConf




AST

/ \
FunctionDecl VariableDecl
calc 1nt \\\\\\\ factor : float
ParameterDecl Return?tmt '| FloatLiteral
x : float return : 1int 42 .f : float
2727 |
BinaryOperator |
* + float |
ReferenceDecl ReferenceDecl
X : Tloat factor : float AppsConf



AST

/ \
FunctionDecl VariableDecl
calc 1nt \\\\\\\ factor : float
ParameterDecl Return?tmt | FloatLiteral
x : float return : 1int 42 .f : float
| ImplicitCast f
N ftoi : int |
N BinaryOperator |
* + float |
N ////// \\\\
ReferenceDecl ReferenceDecl
X : Tloat factor : float AppsConf
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@factor = constant float 42.0

define calc(float %x) {
entry:
movTt %X, %rl
movt @factor, %r2
%r3 = tmul orl %
movTt %r3, %ro
ret

r2

}
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@factor = constant float 42.0

define calc(float %x) {
entry:
movTt %X, %rl
movt @factor, %r2
%r3 = tmul orl %
movt %r3, %ro
ret
}

r2
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@factor = constant float 42.0

define calc(float %x) {
entry:
%r@ = fmul @factor, %X
ret

}
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- calc:
push {r7, Llr}
mov r/, sp
mov rl, #3061/5872
orr rl, rl, #10/3741824

bl mulst3
o] fixsfsi
pop {r7, Llr}

mov pc, Lr

.section  TEXT, const
.globl factor @ @factor
.align 2

- factor:

.Llong 1109917696 @ float 42
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const float factor = 42.°1;

int calc(float x) {
return factor * Xx:
}

$ clang -c calc.c -0 calc.o
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extern 1nt calc(float):;

int main() {

printf(“%sd\n”, calc(2.T));
return 0;

}

$ clang -c main.c -0 mailn.o
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$ nm maln.o

U calc
0000000000000000 T main
U printf
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$ nm maln.o
U calc

0O000000000000000 T mailn
U printf

¢ ld -Llc calc.0o main.o -0 mailn

$ nm maln
0000000000001 T30 T calc
0000000000001fc8 S Tfactor

0000000000001 T60 T mailn
U printf
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®@ O

| SearchResults.slim

o8 < > | |& slimul )| | slimuUl)  SearchResults.slim ) No Selection

| No items found

1 — unless results.empty?

2 table view

3 — results.each do |result|

4 cell.text = result.name

5 cell.details = result.description
6 — else

7 label

8

9

—onf




. MON _ SearchResults.slim

| 5 2 Slimul ) SlimUl SearchResults.slim » No Selection L

® O L |- J L el J \A ) 4@ iPhone 65 PIusJ LSIimUI: Ready | Today at 07:33 J Li @) <—_>J LI - IJ
58 < > B slimul

[ A SlimUI § General Capabilities Resource Tags Info Build Settings Build Phases Build Rules

All Custom —+ ‘ Q

V Files '*.slim' using Script X
Process Source files with names matching: *.slim
Using Custom script:
1 /usr/bin/slim—compiler $(INPUT_FILE_PATH)
Output Files Compiler Flags

$(DERIVED_FILE_DIR)/$(INPUT_FILE_BASE).o
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MocKs
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00 @ 3| User.swift
99 | < > | |2 mockery )| mockery ) 3 User.swift ) No Selection

class User {

func getName() —> String {
return "John"

F

class UserConsumer {

func doThelob(u: User) {
print(u.getName())

}

}

o NONOV 5~ LON -
-

—_
- O O

12




O O s User.swift

BE @ mockery mockery ; = User.swift ) No Selection
N EON 3 main.swift
2 = | D ‘ mockery ) mockery ) = main.swift ) No Selection ‘ O )

import Foundation

let m = Mock()
. stub(User.getName)
.andReturn("Not a John")

let uc = UserConsumer()
uc.doTheJob(m)

O OO N ON O B~ WO N -




© s User.swift

H ) mockery mockery ; = User.swift ) No Selection

00 e 3 main.swift

2 Qe | D ‘ mockery ) mockery ) = main.swift ) No Selection

- BE import Foundation
2
3 let m = Mock()

: B . stub(User.getName)

q 5 .andReturn("Not a John")

. 6

s| 7 let uc = UserConsumer()

a8 uc.doTheJob(m as AnyObject as! User)
9




Application #3
Mutation Testing
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o0 e 2 testee.swift |

98 | < > [& MutationTesting )| MutationTesting ) = testee.swift ) No Selection

1 func sum(a: Int, b: Int) —> Int {
2 return a x b

3 }

4




ece 2 testee.swift | KON 2| test.swift

=2 | < D> ‘ MutationTesting )| MutationTesting ) = testee.swift ) No Selection ae | < > ‘ MutationTesting ) | MutationTesting ) = test.swift ) [ test()
1 func sum(a: Int, b: Int) —> Int { 1 func test() {
2 return a x b 2 let result = sum(5, b: 6)

3 }

4

t assert(result > 0)

}

o 5~ W




ece 2 testee.swift | KON 2| test.swift

=2 | < D> ‘ MutationTesting )| MutationTesting ) = testee.swift ) No Selection ae | < > ‘ MutationTesting ) | MutationTesting ) = test.swift ) [ test()
1 func sum(a: Int, b: Int) —> Int { 1 func test() {
2 return a x b 2 let result = sum(5, b: 6)

3 }

t assert(result > 0)

}

4

o 5~ W




0 e 2/ testee.swift | K BON 2| test.swift

98 | < > | [& MutationTesting ) | MutationTesting ) = testee.swift ) Na Selection 08 < >  [& MutatiorTesting ) MutationTesting ) = test.swift ) [7] test()
1 func sum(a: Int, b: Int) —> Int { 1 func test() {
2 return a x b 2 let result = sum(5, b: 6)
3} 3 t_assert(result > 0)
4 eo0e® | testee.swift — |

58 | < > & MutationTesting )| MutationTesting ) = testee.swift ) No Selection

1 /// sum’
2 func sum(a: Int, b: Int) —> Int {

3 return a_+b

4+ H——

5 |




| BN 2| testee.swift

98 | < > [& MutationTesting )| MutationTesting ) = testee.swift ) No Selection
1 func sum(a: Int, b: Int) —> Int {
2 return a x b
3 1

A

® O 2| testee.swift

3| test.swift

Be | <

> | MutationTesting ) | MutationTesting ) = test.swift ) [/ test()

1
2

&

func test() {
let result = sum(5, b: 6)
t assert(result > 0)

1

58 | < > & MutationTesting )| MutationTesting ) = testee.swift ) No Selection

1 /// sum’

2 func sum(a: Int, b: Int) —> Int {

3 return a_+b

4}
| BON » testee.swift
5 | 98 | < > [& MutationTesting )| MutationTesting ) = testee.swift ) No Selection

1 /// sum'’

2 func sum(a: Int, b: Int) —> Int {

3 return a
L} -
5
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Haml/Slim compiler
«Swift + Mocks
*Mutation Testing

*YOU name 1t!
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LLVM Template
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¢ make setup
¢ make bu1ild
$ open LLVMTemplate.xcodeproj
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L N

71 LLVM.xcconfig

B8 | <

> B LLVMTemplate )

LLVMTemplate ) 7 LLVM.xcconfig ) No Selection

o &~ LN -

LLVM_SOURCE_DIR
LLVM_BUILD_DIR

$(HOME) /LLVM/src
$(HOME) /LLVM/build

LLVM_LINKER_FLAGS = —-1LLVMCore —-1LLVMSupport




3 main.swift

o8 | <

> | & LLvMTemplate )| LLVMTemplate ) 3 main.swift ) No Selection

—_ O VvV 00O NONO &~ 0N -

1
1

//
// maln.swift

// LLVMTemplate
//

import LLVM_C
let module = sampleMathModule()

LLVMDumpModule(module)
LLVMDisposeModule(module)




® O 3 main.swift

99 < > | |2 LLVMTemplate )| LLVMTemplate ) 3 main.swift ) No Selection

1 //

2 // main.swift

3 // LLVMTemplate

Lo //

5

6 1mport LLVM_C

7

8 let module = sampleMathModule()

9

10 iterateOverFunctions(module) { (function) in
11 let name = LLVMGetValueName(function)
12 print(String. fromCString(name)!)

13 }

14

15 LLVMDisposeModule(module)

-
o)




® O 3 main.swift

99 < > | & LLVMTemplate )| | LLVMTemplate ) 3 main.swift ) No Selection

//
// main.swift

// LLVMTemplate
//

import LLVM_C

O NONO1 &~ LN -

let module = sampleMathModule()
let function = LLVMGetFirstFunction(module)

—_
- O O

iterateOverInstructions(function) { (instruction) in
LLVMDumpValue(instruction)
}

LLVMDisposeModule(module)

_ e D
o~ O B LN




What's next?

AppsConf



Design decisions that shaped LLVM
http://aosabook.org/en/lLlvm.html

Implementing a Language with LLVM
http://llvm.org/docs/tutorial/index.html

Various articles about LLVM
http://lowlevelbits.org/categories/LLlvm/

Kaleidoscope 1n Swift
https://github.com/AlexDenisov/SwiftKaleidoscope

LLVM + Swift Xcode Template
https://github.com/AlexDenisov/LLVMTemplate
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Thank You!

Alex Denisov,
http . //-LOW-Leve-LbitS . O I‘g AppsConf
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