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&1 DEMO

E£EMNM—TMETF FlexBox #HEHY H5

<style> <body>
#six { <div id="main">

/xorder: -1; HUIRRFE, &8, HSEER, FRIAR0*/

1 0; /*BUKEEHI, ERIAKOx/

: 150pt; /*xGiEMEHHTE <length> | auto default auto */

: ; /BB AESEMIMBA—H#NTTAR auto | flex-start | flex-end |
center | baseline | stretchx/

}
.big {

i 150pt; 1 200pt; : O ; : 10pt; | -
}
.small {

: 100pt;

: 40pt;

| F

: 10pt;

| F
}
.tinyBox {

i 10pt; : 1opt; | - : 5pt;
}
#main {

; /*EEEOHDSIREF row | row-reverse | column | column-reversex/
3 /*nowrap | wrap | wrap-reversex/
3 /xEtEE <flex-direction> || <flex-wrap>x/
3 /xEH$5FA flex—start | flex-end | center | space-between |
space-aroundx/

<div class="big" id="smallbox"></div>
<ul class="big" id="more">
<li class="tinyBox"></1i>
<li class="tinyBox"></1i>
<li class="tinyBox"></1i>
</ul>
<ul class="big" id="more">
<li class="small">
<div class="tinyBox"></div>
<div class="tinyBox"></div>
<div class="tinyBox"></div>
<div class="tinyBox"></div>
<div class="tinyBox"></div>
</li>
<li class="small"></li>
<li class="small"></li>
</ul>
<div class="big" id="six"></div>
<div class="big"></div>
<div class="big"></div>

</div>

3 /RRREFFFAI flex—start | flex-end | center | baseline | stretchx/ </body>

: i /xZH355A flex—start | flex-end | center | space-between |
space-around | stretchx/

}

ul {

}
</style>



Tt 4%k FlexBox %3

W3C #rif https://www.w3.org/
TR/css—flexbox—1/

izAF React Native #l Weex 2

BT ESEBHEIEIAE, i0S
B Facebook BY Yoga, Android
& Google BJ FlexboxLayout




H5 Bzh$sRk Swift 155

O O > [ | © Y..le ) @ iPhone7  Running YogaKitSample on iPhone 7 1 @ < ] = [

B = Q N © = o 38 |8 < 2 YogaKitSample YogaKitSample ) | ViewControllers ) s h5.html.swift ) [} viewDidLoad()

V¥ |& YogaKitSample M
v YogaKitSample
v Views
2 SingleLabelC...tionCell.swift
v ViewControllers
2 BasicViewController.swift
= LayoutInclu...troller.swift M
'+ h5.html.swift A
3 ExamplesVie...ntroller.swift M
1 Assets.xcassets
Info.plist
= AppDelegate.swift
Products
Frameworks
Pods
v [ Pods
b Podfile
v Development Pods
v YogaKit
v Support Files
Info.plist
YogaKit.modulemap
I'| YogaKit.xcconfig
YogaKit-dummy.m
YogaKit-prefix.pch
YogaKit-umbrella.h
YogaKit
Source
h| UlView+Yoga.h
m UlView+Yoga.m
h| YGLayout.h
m| YGLayout.m

h | YGLayout+Private.h

O

1T import UIKit

2 import YogaKit

3

4 final class FlexboxViewController: UIViewController §
5 private let main : UIView = UIView(frame: .zero)
6 private let smallbox : UIView = UIView(frame: .zero)
7 private let more : UIView = UIView(frame: .zero)
8 private let six : UIView = UIView(frame: .zero)
9

10 override func viewDidLoad() {

11 let body = self.view!

12 body.configureLayout { (layout) in

13 layout.isEnabled true

14 3

15

16 main.configurelLayout { (layout) in

17 layout.isEnabled true

18 layout.alignItems = .center

19 layout.justifyContent = .flexStart

20 layout.alignContent = .flexStart

21 layout.flexWrap = .wrap

22 layout.flexDirection = .row

23 3

24 body.addSubview(main)

25

26 smallbox.backgroundColor = .black

27 smallbox.configureLayout { (layout) in

28 layout.isEnabled = true

29 layout.height = 2600

30 layout.margin = 10

31 layout.width = 120

32

2] B il 830 4 ©® YogaKitSample




Run E&EREFEINE

iPhone 7 —i0S 10.2 (14C89)
Carrier ¥ 9:58 PM

< Examples




A MEIRY?
=AU RREE H5 77



I B im

Lexer
AST
Parser

v Bl analyze

OC

2 HS5Lexer.swift
2 HS5AST.swift
3 Hb5Parser.swift
2 H5Sb.swift

2 CSSSb.swift

3 CSSLexer.swift
2 CSSAST.swift

s CSSParser.swift
2 JSSb.swift

3 JSLexer.swift

»  JSAST.swift

<
SNET

JSParser.swift

SMLang

H5

CSS



Backus normal form (BNF) for EcmaScript
JavaScript ERIETEI

= -~

BNF for EcmaScript.jj

NON-TERMINALS

PrimaryExpression::="this"
| ObjectLiteral
| ("(" Expression ")")
| Identifier
| ArrayLiteral
| Literal
Literal::=( <DECIMAL_LITERAL> | <HEX_INTEGER_LITERAL> | <STRING_LITERAL> | <BOOLEAN_LITERAL> |
<NULL_LITERAL> | <REGULAR_EXPRESSION_LITERAL> )
Identifier::=<IDENTIFIER_NAME>
ArrayLiteral:="[" ( ( Elision )? "]" | ElementList Elision "]" | ( ElementList )? "]" )
ElementList::=( Elision )? AssignmentExpression ( Elision AssignmentExpression )*
Elision::=("," )+
ObjectLiteral::="{" ( PropertyNameAndValueL.ist )? "}"
PropertyNameAndValueList::=PropertyNameAndValue ( "," PropertyNameAndValue | "," )*
PropertyNameAndValue::=PropertyName ":" AssignmentExpression
PropertyName::=|dentifier
| <STRING_LITERAL>
| <DECIMAL_LITERAL>
MemberExpression:=( ( FunctionExpression | PrimaryExpression ) ( MemberExpressionPart )* )
| AllocationExpression
MemberExpressionForin:=( ( FunctionExpression | PrimaryExpression ) ( MemberExpressionPart )* )
AllocationExpression::=( "new" MemberExpression ( ( Arguments ( MemberExpressionPart )* )* ) )
MemberExpressionPart::=( "[" Expression "]" )
| ("." Identifier )
CallExpression::=MemberExpression Arguments ( CallExpressionPart )*
CallExpressionForin::=MemberExpressionForln Arguments ( CallExpressionPart )*
CallExpressionPart::=Arguments
| ("[" Expression "]")
| (™. Identifier )
Arguments::="(" ( ArgumentList )? ")"
ArgumentList::=AssignmentExpression ( "," AssignmentExpression )*
LeftHandSideExpression::=CallExpression
| MemberExpression
eftHandSideExpressionForin::=CallExpressionForin
| MemberExpressionForln
PostfixExpression::=LeftHandSideExpression ( PostfixOperator )?
PostfixOperator::=( "++" | "—=")
UnaryExpression:=( PostfixExpression | ( UnaryOperator UnaryExpression )+ )
UnaryOperator::=( "delete" | "void" | "typeof" | "++" | "==" | "4" | "=" | "~" | "I")
MultiplicativeExpression::=UnaryExpression ( MultiplicativeOperator UnaryExpression )*




22

<script type="text/javascript'>

—23—» var watchExampleVM = new = ({
24 el: '#watch-example', V U E - J S

25 data: {

26 question: '',

27 answer: 'I cannot give you an answer until you ask a question!'
28 },

29 watch: {

30 » question: function (newQuestion) {

31 this.answer = 'Waiting for you to stop typing...'

32 this.getAnswer()

33 }

34 },

35 methods: {

36 getAnswer: _.debounce(

37 function () {

— » if (this.question.index0f('?') === -1) {

39 this.answer = 'Questions usually contain a question mark. ;-)'
40 return

41 }

42 this.answer = 'Thinking...'

43 var vm = this

44 axios.get('https://yesno.wtf/api')

45 .then(function (response) {

46 vm.answer = _.capitalize(response.data.answer)
47 })

48 .catch(function (error) {

49 vm.answer = 'Error! Could not reach the API. ' + error
50 })

51 },

52 500

53 )

54 }

55 })

56 </script>]|
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SWIFT WRITE LLVM
IR RUN IN JIT DEMO

using LLVM_C
convert any language to bitcode running in JIT



/V\odu(e

Function Function ... Function

Function
Rasic Block

[nstruction ]nsh'ucﬁor\ ... Instryction



N Lswift % Q@ M
import LLVM_C

let module = LLVMModuleCreateWithName("Hello") < Module

let int32 = LLVMInt32Type()

let returnType = int32

var paramTypes: UnsafeMutablePointer<LLVMTypeRef?> = UnsafeMutablePointer.allocate(capacity:2)
paramTypes.initialize(from: [int32, int32])

let functionType = LLVMFunctionType(returnType, paramTypes, 2, 0)
let sumFunction = LLVMAddFunction(module, "sum", functionType) «—— Sum function

let builder = LLVMCreateBuilder()
let entryBlock = LLVMAppendBasicBlock(sumFunction, "entry")
LLVMPositionBuilderAtEnd(builder, entryBlock)

let a
let b

LLVMGetParam(sumFunction, 0)
LLVMGetParam(sumFunction, 1)

2¢ let result = LLVMBuildAdd(builder, a, b, "entry")
21 LLVMBuildRet(builder, result)

): let engineSize = MemorylLayout<LLVMExecutionEngineRef?>.stride
24 let engine = UnsafeMutablePointer<LLVMExecutionEngineRef?>.allocate(capacity:engineSize)

26 let errorSize = MemorylLayout<UnsafeMutablePointer<Int8>7>.stride
let error = UnsafeMutablePointer<UnsafeMutablePointer<Int8>7>.allocate(capacity:errorSize)

)9 LLVMLinkInMCIIT() < JIT
LLVMInitializeNativeTarget()
LLVMInitializeNativeAsmPrinter()

let res = LLVMCreateExecutionEngineForModule(engine,module,error)
if res '=0 {

let msg = String(cString:error.pointee!)

print("\(msg)")

exit(1)



func runSumFunction(a: Int, _ b: Int) —> Int {

//

}

let returnType = int32

let functionType = LLVMFunctionType(returnType, nil, 0, 0)

let wrapperFunction = LLVMAddFunction(module, "", functionType) <— Add run function
let entryBlock = LLVMAppendBasicBlock(wrapperFunction, "entry")
LLVMPositionBuilderAtEnd(builder, entryBlock)

let argumentsSize = MemorylLayout<LLVMValueRef>.stride * 2

let arguments = UnsafeMutablePointer<LLVMValueRef?>.allocate(capacity:argumentsSize)

let argA = LLVMConstInt(int32, UInt64(a), 0)

let argB = LLVMConstInt(int32, UInt64(b), 0)
arguments.initialize(from: [argA, argB])

let callTemp = LLVMBuildCall(builder, sumFunction, arguments, 2, "sum_temp")
LLVMBuildRet (builder, callTemp)

let value = LLVMRunFunction(engine.pointee, wrapperFunction, 0, nil)
let result = LLVMGenericValueToInt(value, 0)

LLVMDumpModule(module) < Module dump can be excution
LLVMDisposeModule(module)

return Int(result)

LLVMWriteBitcodeToFile(module, "11.bc")

print("\ (runSumFunction(a:15, 6))")



=» 1lvmswift xcrun -sdk macosx swiftc 1ll.swift -I /Users/didi/Documents/llvm/trunk/include/ -
I /Users/didi/Documents/1lvm/trunk/build/include -Xcc -D__STDC_CONSTANT_MACROS -Xcc -D__STDC_
LIMIT_MACROS " /Users/didi/Documents/llvm/trunk/build/bin/llvm-config --1ibs mcjit native ™ -L

/Users/didi/Documents/l11lvm/trunk/build/1ib -1lc++ -lncurses

= 1lvmswift ./11

; ModuleID = 'Hello'

source_filename = "Hello"

target datalayout = "e-m:0-i6L:6L-f80:128-n8:16:32:6L-S128"

define i32 @sum(i32, 1i32) { < Sum function
entry:

%entryl = add 132 %0, %1

ret i32 %entryl

3

define i32 @0() { < Run function
entry:

%sum_temp = call i32 @sum(i32 15, i32 6)

ret i32 Y%sum_temp

3

; Function Attrs: nounwind
declare void @llvm.stackprotector(i8*, i8**) #0

attributes #0 = { nounwind 3}
21 < Print result
< 1lvmswift [
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CodeGen MEZ

Instruction Selection 1§<$i%E

BRI R BirFais$HENEMIETEIAE DAG ( Directed Acyclic Graph)
Scheduling and Formation iEESHEF

1ZEY DAG, & DAG HYi8<HERX Machinelnstr BIBASY
SSA {jift

ZPETF SSA ( Static Single Assignment) B Pass 4Rk, Lt modulo—scheduling #
peephole optimization &#EEX1 B EZSSRkAY

Register allocation F1ZE5Ee
% Virtual Register l89% Physical Register Bkt
Prolog / Epilog &5k
T E PR AB MR K/
Machine Code BEHB{iL
RE—IXRANE
Code Emission

i CEs, ATLAUREIC fRaE ZHEIH R85



SelectionDAG

a1 DAG

i IR BBRY add 15 mk SelectionDAG Y add 5=

EALHaEIFHY DAG

Im—LE ST FRY meta instructions EEill Rotates, div/rem E$iR5I1H

Legalization SelectionDAG 355!

LR EESRFAMLIFSM32UBHZRIES, IPARES

21BERE 32 #RiRFEI f64, i1/i8/i16

#HREHE 32, FINHAEIE 64 IR 132 KFiE, RIEFRISIEM, Ebdn SDIV £ x86 L[E]
2% pk SDIVREM ., XMIEERAILUEE llc —view—dag—combine2-dags sum.ll &%

15SEHE instruction selector (1Sel)

BEEFEXA DAG @I TableGen A .tb 34H B E AT NANRTULECEE M nEE s SHHX

B9 DAG

SelectionDAG Scheduling and Formation

Y3 CPU RBigizhiT DAG, RfLAES

EISE<S M DAG HZERK:

E—EFRUELEN minimal

register pressure fRiEfESIEREHERIESASI. (DAG —> linear list (SSA form) —>
Machinelnstr —> MC Layer APl MClnst MCStreamr —> MCCodeEmitter —> Binary

Instr)
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llc —view-isel-dags sum.ll

/EntryToken\ /Register %vrego\
t0 tl

Register %vregl
t3

i32

(‘FrameIndex<0> )
t5

CopyFromReg
2 ™

1
32 [ ch )N J

|
1
|
|
|
|
|
|
|
I
|
|

a | 1) /(IJ|1|2|3\

CopyFromReg store<ST4[%a.addr]> ([Framelndex<1>)
'od.
StOI e A ” "

(B2 | e )

/
YoJ1[2]3)
store<ST4[%b.addr]>

-

2 )
load<LD4[%a.addr](dereferenceable)>
t1l

l ch

J

Register %’EAX

t15
i32

MToaroetConctant <o)
TargetConstant<0>
CopyToReg
tl4
t16

ch | glue

o | 1] 2]3)
X86ISD::RET_FLAG
t17

ch
A

isel input for sum:entry

J

Store B



55 DAG K&

—-view—-dag-combinel-dags
—-view-legalize—-dags
—-view—-dag-cmobineZ2-dags
—-view-isel-dags
—-view-sched-dags

—view-sunit—-dags

A LARTNRBHEIHHY DAG
S5 ZBIH DAG

B IR R
Ee<IZERIRY DAG

£ Scheduler Zgij I1Sel 25

oL T~ Scheduler BIKEGE




Register Allocation ZFH1Fs8 5 EC

FFeEE LLVM HpysRix

YIESF1FEE LLVM B9F 1 - 1023 SEERRRS . 1
GenRegisterNames.inc B#kZ, ttan lib/Target/X86/
X86GenRegisterinfo.inc

EISFFR RIS FasavRsd

BiEIRgH#EA TargetRegisterinfo 1 MachineOperand =gy API, (8]
ZIREIRIAPIA VirtRegMap LAIEIIENIESIES LI AT

*

i

LLVM B5HFEELECEZ llc —regalloc=Greedy add.bc —o In.s
Fast — debug #iA, RuJgeiRrFS1F=5

Basic — 2=t

Greedy — LLVM FiASFsE=0bEcEix, X Basic EiE%
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FRACTURE
AN ARCHITECTURE-INDEPENDENT
DECOMPILER TO LLVM IR

https://github.com/draperlaboratory/
fracture



https://github.com/draperlaboratory/fracture
https://github.com/draperlaboratory/fracture

E Moo Booy | ASM Mclast DAG
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N A x86 PowerPC ARM,  lastruction Okject
000000RG =+ (0 4§ 2D ET |>ush{i"(,ﬂl,[r} % 5P <def Aied ) = STMDR_OPD % SP<tied0 >, Pred: 14
000000 BC - pg B §D EL add ¥l sp, 40x& Pref{-énovgg.AR4.Ath,éLR

b00%0D CO = 0C DO 4D E2 sub Sp ,sp, #0xC ZRIl<def> = ADDH 7SP, &, pred i, pred ’n/”OTE’S’/OPT.-"/,n"'@} /

\
f @) LLYM %nidd4e ' /.

LLVA MC APl M Pirector \
R LLVM APD 7 symbols faihfs )35, ‘
Disassembler Machine [nst

A2 Teblelen § E3BYAW] DAG 151EE D@

LINM (adeGen APl Inv(Sel DAG ( Fracture)




