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Pass API (plug 3 54)

class Pass {
virtual const char *getPassName () const;
virtual PassManagerType getPotentialPassManagerType () const {
return PMT Unknown;

}
'

class ModulePass : public Pass {
public:
virtual bool runOnModule (Module &M) = 0O;

'

class FunctionPass : public Pass {
virtual bool doInitialization (Module &M) { return false; }
virtual bool runOnFunction (Function &F) = 0;
virtual bool doFinalization (Module &M) { return false; }

b

class BasicBlockPass : public Pass { .... };



Pass API (plug st 548)

class PassManagerBase {
public:

virtual void add(Pass *P) = 0;

b

class PassManager public PassManagerBase {

public:
void add(Pass *P);
bool run (Module &M);
I

class FunctionPassManager public PassManagerBase {

void add(Pass *P);
bool run (Function &F);

Y

binaries are not only output



£330

// from llc.cpp

// pass Bk
FunctionPassManager Passes (&Provider);
Passes.add (new TargetData (*Target.getTargetData()))

Target.addPassesToEmitFile (Passes, *Out, FileType, Fast);

AddELFWriter (Passes, *Out, Target);
Target.addPassesToEmitFileFinish (Passes, MCE, Fast);

// function ~M pass @
Passes.doInitialization () ;

for (Module::iterator I = mod.begin(), E = mod.end();
I !'= E; ++1I)
if (!I->isDeclaration())

Passes.run (*1) ;
Passes.doFinalization () ;

binaries are not only output
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BE7F M Passes (CodeGen)

// include/llvm/CodeGen/Passes.h
namespace llvm {

FunctionPass
FunctionPass
FunctionPass
FunctionPass
FunctionPass

RegisterCoalescer *createSimpleRegisterCoalescer ()

FunctionPass
FunctionPass
FunctionPass
FunctionPass

*createRegisterAllocator () ;
*createSimpleRegisterAllocator () ;
*createlLocalRegisterAllocator () ;
*createBigBlockRegisterAllocator () ;
*createlLinearScanRegisterAllocator () ;

*createPrologEpilogCodeInserter () ;
*createlLowerSubregsPass () ;
*createPostRAScheduler () ;
*createBranchFoldingPass (bool

DefaultEnableTailMerge) ;

FunctionPass
FunctionPass
FunctionPass
FunctionPass
FunctionPass
FunctionPass

}

. Factory method : =&

mEie7)L3

*createlfConverterPass () ;
*createLoopAlignerPass () ;
*createDebuglLabelFoldingPass () ;
*createMachineCodeDeleter () ;

*getRegisterAllocator (TargetMachine &T) ;

*createGCLoweringPass () ;

1]
) Z -L\ 0) uﬂ‘ré are not only output

li 1lib/CodeGen/*.cpp IZ
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EX7F M Passes (Analysis)

// include/llvm/Analysis/Passes.h
namespace llvm {

Pass *createGlobalsModRefPass () ;

ModulePass *createAliasAnalysisCounterPass();
FunctionPass *createAAEvalPass () ;
ImmutablePass *createNoAAPass () ;

ImmutablePass *createBasicAliasAnalysisPass()
FunctionPass *createlibCallAliasAnalysisPass(LibCallInfo *LCI);
ModulePass *createAndersensPass () ;
ImmutablePass *createBasicVNPass () ;

ModulePass *createProfileloaderPass () ;
ImmutablePass *createNoProfileInfoPass () ;
ModulePass *createDSAAPass () ;

ModulePass *createDSOptPass();

ModulePass *createSteensgaardPass|() ;
FunctionPass *createInstCountPass () ;

&

BEDERGE

 BENT—

binaries are not only output
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A8: Backend API / Passes
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Backend API (plug 3 51l)

// 1llvm-2.3/include/llvm/Target/TargetMachine.h

class TargetMachine {
virtual const TargetAsmInfo *createTargetAsmInfo () const

virtual FileModel: :Model
addPassesToEmitFile (PassManagerBase &PV,
std: :ostream &Out,

CodeGenFileType FileType,
bool Fast)

s

binaries are not only output
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EERRJ7232E %% by Adobe o
\

 LLVM -> ABC (ActionScript Bytecode)

- D ADNRERRIIZ D=3 D
- EMIEAL
- BRI HY

“Flash C Compiler: Compiling C code to the Adobe Flash Virtual Machine”
http://1lvm.org/devmtg/2008-08/Petersen FlashCCompiler.pdf

- Doom A &K LLY (Adobe MAX TTFE)

“Flash on C/C++ Sneak Peek” Flash on C/C++ Sneak Peek
http://Jjp.youtube.com/watch?v=0hX-Uh30TcE

o FESKEHINTUVUS

Adobe

. . > 5204639 ef
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« CBackend

1lvm-2.3/1ib/Target/CBackend/

- C (Oa—

~Zh

i 7]

- FlEb oA EFKBLLY (syoyo K
» CppBackend

lib/Target/CppBackend/

- C++ Oa—FZHA(F-5A)
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JSBackend
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S LHVE:

Sclang —emit-1llvm-bc hello.c
hello.bc

59sllc hello.bc -o hello.js

binaries are not only output
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LEER(1/3)

int add(int a,

int x = a + b;

return Xx;

}

ESE

int b)

{

/N (C)

are not only output

23



LEER(1/3)

/%% (- LL)

define 132 @add(i32 %a, 132 %b) nounwind {

entry:
%$a.addr
$b.addr

$x = alloca 132,

store 132
store 132

Stmp =
stmpl =
add =

alloca 132
alloca 132

align 4
ga, 132* %a.addr
b, 132* %b.addr

load 1i32* %a.addr

load 132* %b.addr

store 132
load 132* %x
Stmp?2

Stmp2 =
ret 132

add 132 Stmp, Stmpl
$add, 132* %X

binaries are not only output
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LEER(1/3) : BEZ/EH (

function add(a, b)

{

var a addr =  JSBE.make memory () ;
var b addr =  JSBE.make memory () ;
var x =  JSBE. E.make _memory () ;

a addr.set _ref(a);
b_addr set ref (b);

var tmp = a addr.ref();
var tmpl = b addr.ref();
var add = tmp + tmpl;
x.set_ref (add);

var tmp2 = x.ref();
return tmp2;

binaries are not only output

JS)
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JSBackend Runtime

_ JSBE = {

MemoryArray: function (arr, off) {

this.arr = arr || [];
this.off = off || 0O;
this.ref = function () {
var toret = this.arr[this.off];
return undefined == toret ? 0 : toret;
Y
this.set ref = function(ch) {

this.arr[this.off] = ch;
I

I

make memory: function() {
return new  JSBE.MemoryArray () ;

by
s



LEER(1/3) : BEZ/EH (

function add(a, b)

{

var a addr =  JSBE.make memory () ;
var b addr =  JSBE.make memory () ;
var x =  JSBE. E.make _memory () ;

a addr.set _ref(a);
b_addr set ref (b);

var tmp = a addr.ref();
var tmpl = b addr.ref();
var add = tmp + tmpl;
x.set_ref (add);

var tmp2 = x.ref();
return tmp2;

binaries are not only output

JS)
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LEE5(1/3) @ B

{

x.set_ref(ado y

var tmp2 = x.ref ();

return tmp2;

/28

nake memory () ;

JS)
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opt: LLVM Optimizer

Sopt —std-compile-opts hello.bc
-o=- > hello opt.bc

binaries are not only output
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b (10/3) : BEE/ZEE (- LL)

define 132 @add (132 %a, 132 %b)
entry:
zadd = add 132 %b, %a
ret 132 %add
}

binaries are not only output

nounwind {
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LEE(1b/3) @ BA#K

function add(a, b)
{

var add = b + a;

return add;

J

/R (

are not only output

JS)
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L8R (2/3) @ #lfEHfEE (C)

int fac(int n) {
int x =1, 1 = 0;
for (1i=0; i<n; 1++) { x *= (1i+1);
return Xx;

binaries are not only output

J
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LEER(2/3) : HIEEE LL)

define 132 @fac (132 %n) nounwind {

entry:
scmp3 icmp sgt 132 %n, O

br 11 %cmp3, label %forbody, label %afterfor

forbody:
$1.02 = phi 132 [ 0, %entry ],
$x.01 = phi 132 [ 1, %entry ],
%add = add 132 %1.02, 1
gmul = mul 132 %add, %x.01
%exitcond = icmp eq 132 %add, 5%n
br 11 %exitcond, label %afterfor, label %forbody

%add, %forbody ]
mul

[
[ , 3forbody ]

%

afterfor:
$x.0.1lcssa = phi 132 [ 1, %Sentry ], [ %smul, %forbody ]

ret 132 %$x.0.1lcssa

binaries are not only output
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phi function

¢ ERBINBBIZL->TIEMNE LS

- SSAH:E
FLLEHEFEE
« N\NTYMNE(?)

entry:

forbody:
$1.02 = phi 132 [ 0, %entry ],

%add, %forbody ]
$x.01 = phi 132 [ 1, %entry ], 1

[
[ , %forbody ]

afterfor:

binaries are not only output 35



#5(2/3) : HlHHEE (

e« while-switch T goto {5
- BWEETIELGWLES

« phi function [£ZE#ZAETOBBTZE KA
- INIFEMETERIC

o IMEIIAR— (LEHNTT)

binaries are not only output
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function fac (n)
{
var i 02; // phi var
var x 01; // phi var
var x 0 lcssa; // phi var
var  bb = 0;
while (-1 !=  bb) {
switch( bb) {
case 0: // %entry
var cmp3 = n > 0;
1f (cmp3) |

// %$i.02 = phi i32 [O,

i 02 = 0;
x 01 = 1;
_bb =1;

} else {
x 0 lcssa = 1;
_bb = 2;

}

break;

(B¥E(1zD<. . .)

sentry ],

binaries are not only output
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LHIEDDDOE)

case 1: // S$forbody
var add = 1 02 + 1;

var mul = add * x 01;

var exitcond = add
1f (exitcond) {
x 0 lcssa = mul;

_bb = 2;
} else {
// %$i.02 = phi i32
i 02 = add;
x 01 = mul;
_bb =1;
}
break;

case 2: // %afterfor
return x 0 lcssa;
break;

default: break;

}

[0,

sentry ],

binaries are not only output

$add,

$forbody]
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LtER(3/3) 1 R4 4 (C)

vold puts (const char* str) {
while (*str) {
putc (* (str++)); // putc() XN TER
}
}

binaries are not only output
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LRER(3/3) @ IRA384E (- LL)

define void @Qputs (i8* %str) nounwind {
entry:
stmpl?2 = load 18* S$str ;; char tmpl2 = *str;

whilebody:

$str.addr.0l.rec = phi 132 [ 0, %entry ],
;; char* str addr 1 = str + str addr 0l rec;

$str.addr.1l = getelementptr i8% 2str, \

132 %$str.addr.0l.rec
$tmp3 = load 18* %str.addr.01
tail call void (@putc( 18 signext Stmp3 )
$ptrincdec.rec = add 132 %$str.addr.l.rec, 1
$ptrincdec = getelementptr i8* %str, \

132 %Sptrincdec.rec
Stmpl = load 18* %ptrincdec



GetElementPtr

« (RAVFEE
« ZHRIXLALY
- load/store H'Z &

+ BILORILLNAE RS ML)

I

;; char* str addr 1l = str + str _addr 01 _rec;
$str.addr.l = getelementptr 1i8* sstr, \
132 %str.addr.0l.rec

Stmp3 = load 18* S$str.addr.01

binaries are not only output 42



LER(3/3) 1 IRA2E ( JS)

function puts(str)

switch( bb) {
case O:

{

var tmpl2 = str.ref();

break;
case 1:

var str addr 01 = \
str.element at(str addr 1 rec);

var tmp3 = str_addr_Ol.ref(T;

putc (tmp3) ;

var ptrincdec rec = str addr 01 rec + 1;

var ptrincdec

str.element_;t(ptrincdec_rec);

binaries are not only output
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F#: JSBackend Runtime (2)

MemoryArray: function (arr, off) {

this.element at = function()
var sum = 0;
for (var 1=0; 1<arguments.length; 1++)
sum += arguments|[i];
}

return new  JSBE.MemoryArray (this.arr,

by
by

binaries are not only output

{

sum) ;
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BEE71-% (CC-NA 2.0)
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http:
http:

http:

http

//flickr.com/photos/genista/6262747/
//flickr.com/photos/seandreilinger/321723071/
//flickr.com/photos/docman/358331914/
//www.thewvsr.com/adsvsreality.htm
//flickr.com/photos/sgw/2378431809/
//flickr.com/photos/thisisawakeupcall/1216243808/

://flickr.com/photos/philippeleroyer/495960750/
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