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Frontend LLVM IR Backend

C/CH++ X86

int add_func ( Ziaﬁ;?e 132 @add func(i32 %a, 132 %b) { _add_func:

int a, int b) stmp3 = add i32 %b, %a movl 8(%esp), %eax
{ ret 132 %tmp3 . addl 4 (%esp), %eax
return a + b; ret

}
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Dynamic Languages Strike Back http://steve-yegge.blogspot.com/2008/05/dynamic-languages-
strike-back.html http://www.stanford.edu/class/ee380/Abstracts/080507-dynamiclanguages.pdf

Trace tree AV /N1

HotpathVM: An Effective JIT Compiler for Resource-constrained Devices http://www.usenix.org/
events/vee06/full_papers/p144-gal.pdf

Andreas Gal http://andreasgal.com/

Double-dispatch C specialization

Efficient Just-In-Time Execution of Dynamically Typed Languages Via Code Specialization Using
Precise Runtime Type Inference http://www.ics.uci.edu/~franz/Site/pubs-pdf/ICS-TR-07-10.pdf

Parrotcode: Parrot Virtual Machine http://www.parrotcode.org/
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Shared Folder

| Name Size | Date Modified ¥ Kind
|- clana 11.6 MB Todav. 2:46 PM Unix _ble File

ug EJLIS:
20 MB!!!

== o TSRy &= o= 11771 TS T T Tw

3.9 MB Today, 2:09 PM Unix ...ble File
M (lvm-ranlib 3.8 MB Today, 2:09 PM e kems
M ic 19.8 MB  Today, 2:09 PM ==
M |lvm-dis 3.8 MB Today, 2:09 PM
M llvm-as 4.4 MB Today, 2:09 PM ¥ General:
M opt 11.8 MB Today, 2:09 PM Kind: 24 documents
M llvm-config 20 KB Today, 2:08 PM Size: 121 MB on disk (126,869,389
M (lvm-PerfectShuffle 44KB  Today, 1:59 PM 2
= fpcmp 348 KB Today, 1:59 PM Where: fUsers/syoyo/work/llvm-trunk/

Debug/bin
= tbigen 3.2 MB Today, 1:59 PM UTIA ...UIE rie
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LLVM IR API
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// create fib(x-1)

& Value *Sub = BinaryOperator::CreateSub(ArgX, One, "arg", RecurseBB);
CallInst *CallFibX1l = CallInst::Create(FibF, Sub, "fibx1l", RecurseBB);

CallFibXl->setTailCall();

$tmp2 = sub i32 %tmpl, 1 ; <i132> [#uses=1]
$tmp3 = call i32 (...)* bitcast (i32 (i32)* @fib to i32 (...)*)( 1i32
$tmp2 ) nounwind ; <132> [#uses=1]
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LLVM

float define float @add func(float %a, float %b) {
add_func(float a, float b) entry:
{ - %a_addr = alloca float ; <float*> [#us
$b _addr = alloca float ; <float*> [#us
$retval = alloca float ; <float*> [#us
$tmp = alloca float ; <float*> [#uses=:
$"alloca point" = bitcast 132 0 to 132
store float %a, float* %a_ addr
store float 3%b, float* %b addr
$tmpl = load float* %a addr, align 4
$tmp2 = load float* %b addr, align 4
$tmp3 = add float %tmpl, %tmp2 ; <flos
store float %$tmp3, float* %tmp, align 4
$tmpd4d = load float* %$tmp, align 4 ; <
store float %$tmp4, float* %retval, align -
br label %return

return a + b;

return: ; preds = %entry
$retvalb = load float* %$retval
ret float %$retvalb




@ 1
% 1~

=: 7 0—=/VlasklFEHE. KEEL
=:H—AaplF(L Y XY 7. BEA)

define float @add func(float %a, float %b) {

entry:

%3a_addr = alloca float ; <float*> [#uses=2]

3b _addr = alloca float ; <float*> [#uses=2]

%retval = alloca float ; <float*> [#uses=2]

$tmp = alloca float ; <float*> [#uses=2]

¢"alloca point" = bitcast 132 0 to 132 ; <i32> [#uses=0]
store float %a, float* %a_ addr

store float 3%b, float* %b addr

$tmpl = load float* %a addr, align 4 ; <float> [#uses=1]
%tmp2 = load float* %b addr, align 4 ; <float> [#uses=1]
$tmp3 = add float %$tmpl, %$tmp2 ; <float> [#uses=1]

store float %$tmp3, float* %tmp, align 4

$tmpd4d = load float* %$tmp, align 4 ; <float> [#uses=1]
store float %tmp4, float* %retval, align 4

br label %return

return:

; preds = %entry

%retvalb = load float* %Sretval ; <float> [#uses=1]
ret float %Sretvalb
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define float @add func(float %a, float %b) {
entry:
%a_addr = alloca float ; <float*> [#uses=2]
3b _addr = alloca float ; <float*> [#uses=2]
%retval = alloca float ; <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]

$"alloca point" = bitcast i32 0 to i32 ; <i32> [#uses=0]

store float %a, float* %a_addr
store float 3%b, float* %b addr

%tmpl = load float* %a_addr, align 4 ; <float> [#uses=1]
$tmp2 = load float* %b addr, align 4 ;s <float> [#uses=1]

$tmp3 = add float %tmpl, %$tmp2 ; <float> [#uses=1]
store float %$tmp3, float* %tmp, align 4

$tmp4 = load float* %tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %retval, align 4

br label %return

return: ; preds = %Sentry
¥retvalb = load float* %Sretval ; <float> [#uses=1]
ret float %retvalb




define float Q@add func(float %a, float %b) {

entry:
%a_addr = alloca float ; <float*> [#uses=2]
b addr = alloca float ; <float*> [#uses=2]
¢retval = alloca float ; <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]
$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]
store float %a, float* %a addr
store float 3%b, float* %b addr

$tmpl = load float* %a addr, align 4 ; <float> [#uses=1]
$tmp2 = load float* %b addr, align 4 ; <float> [#uses=1]

$tmp3 = add float %tmpl, %$tmp2 ; <float> [#uses=1]
store float %$tmp3, float* %$tmp, align 4

$tmp4 = load float* %tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %Sretval, align 4

br label %return

return: ; preds = %entry
¢retval5 = load float* %retval ; <float> [#uses=1]

ret float %$retvalb




define float @add func(float %a, float %b) ({

entry:
%a_addr = alloca float <float*> [#uses=2]
$b _addr = alloca float <float*> [#uses=2]
$retval = alloca float <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]
$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]
store float %a, float* %a addr
store float 3%b, float* %b addr

$tmpl = load float* %a addr, align 4 ; <float> [#uses=1]
$tmp2 = load float* %b addr, align 4 ; <float> [#uses=1]

$tmp3 = add float %$tmpl, %$tmp2 ; <float> [#uses=1]
store float %$tmp3, float* %$tmp, align 4

$tmp4 = load float* %tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %Sretval, align 4

br label %return

return: ; preds = %entry
$retval5 = load float* %retval ; <float> [#uses=1]

ret float %$retvalb
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define float @add func(float %a, float %b) ({
entry:
%3a_addr = alloca float <float*> [#uses=2]
3b _addr = alloca float <float*> [#uses=2]
%retval = alloca float <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]
$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]
store float %a, float* %a_addr
store float %b, float* 3%b_addr
%tmpl = load float* %a addr, align 4 <float> [#uses=1]
$tmp2 = load float* %b addr, align 4 <float> [#uses=1]
$tmp3 = add float %tmpl, %tmp2 ; <float> [#uses=1]
store float %$tmp3, float* %$tmp, align 4
$tmp4 = load float* %$tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %Sretval, align 4
br label %return

return: ; preds = %entry
3retval5 = load float* %retval ; <float> [#uses=1]

ret float %retvalb
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define float @add func(float %a, float %b) ({
entry:
%3a_addr = alloca float <float*> [#uses=2]
3b _addr = alloca float <float*> [#uses=2]
¥retval = alloca float <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]
$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]
store float %a, float* %a addr
store float %b, float* %b addr
%tmpl = load float* %a_addr, align 4 ;s <float> [#uses=1]
%tmp2 = load float* %b _addr, align 4 ;s <float> [#uses=1]
$tmp3 = add float %tmpl, %tmp?2 ; <float> [#uses=1]
store float %tmp3, float* %tmp, align 4
$tmp4 = load float* $tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %Sretval, align 4
br label %return

return: ; preds = %entry
¥retval5 = load float* %retval ; <float> [#uses=1]
ret float %retvalb



stack

define float @add func(float %a, float %b) ({
entry:
%3a_addr = alloca float <float*> [#uses=2]
3b _addr = alloca float <float*> [#uses=2]
%retval = alloca float <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]
$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]
store float %a, float* %a addr
store float 3%b, float* %b addr
$tmpl load float* %a addr, align 4 ; <float> [#uses=1]
$tmp2 load float* %b addr, align 4 ; <float> [#uses=1]
$tmp3 add float %tmpl, %tmp2 ; <float> [#uses=1]
store float %$tmp3, float* %$tmp, align 4
$tmp4 = load float* $tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %Sretval, align 4
br label %return

return: ; preds = %entry
¥retval5 = load float* %retval ; <float> [#uses=1]

ret float %retvalb




7b_addr

define float @add func(float %a, float %b) ({
entry:
%3a_addr = alloca float <float*> [#uses=2]
3b _addr = alloca float <float*> [#uses=2]
%retval = alloca float <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]
$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]
store float %a, float* %a addr
store float 3%b, float* %b addr
%tmpl = load float* %a addr, align 4 ; <float> [#uses=1]
%tmp2 = load float* %b addr, align 4 ; <float> [#uses=1]
$tmp3 = add float %$tmpl, %$tmp2 ; <float> [#uses=1]
store float %tmp3, float* %tmp, align 4
$tmp4 = load float* %$tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %Sretval, align 4
br label %return

return: ; preds = %entry
3retval5 = load float* %retval ; <float> [#uses=1]
ret float %retvalb




stack

%02
%b

define float @add func(float %a, float %b) ({
entry:
%3a_addr = alloca float <float*> [#uses=2]
3b _addr = alloca float <float*> [#uses=2]
%retval = alloca float <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]

$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]

store float %a, float* %a addr
store float 3%b, float* %b addr

%tmpl = load float* %a addr, align 4 ; <float> [#uses=1]
%tmp2 = load float* %b addr, align 4 ; <float> [#uses=1]

$tmp3 = add float %$tmpl, %$tmp2 ; <float> [#uses=1]
store float %$tmp3, float* %tmp, align 4

$tmp4 = load float* %tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %Sretval, align 4

br label %return

return: ; preds = %entry
3retval5 = load float* %retval ; <float> [#uses=1]

ret float %retvalb




70a_addr Joretval

stack

%02
%b

define float @add func(float %a, float %b) ({
entry:
%3a_addr = alloca float <float*> [#uses=2]
3b _addr = alloca float <float*> [#uses=2]
%retval = alloca float <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]

$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]

store float %a, float* %a addr
store float 3%b, float* %b addr

%tmpl = load float* %a addr, align 4 ; <float> [#uses=1]
%tmp2 = load float* %b addr, align 4 ; <float> [#uses=1]

$tmp3 = add float %$tmpl, %$tmp2 ; <float> [#uses=1]
store float %$tmp3, float* %tmp, align 4

$tmpd4d = load float* %$tmp, align 4 ; <float> [#uses=1]
store float %tmp4, float* %retval, align 4

br label %return

return: ; preds = %entry
3retval5 = load float* %retval ; <float> [#uses=1]

ret float %retvalb




stack

%02
%b

define float @add func(float %a, float %b) ({
entry:
%3a_addr = alloca float <float*> [#uses=2]
3b _addr = alloca float <float*> [#uses=2]
%retval = alloca float <float*> [#uses=2]
$tmp = alloca float ; <float*> [#uses=2]

$"alloca point" = bitcast i32 0 to i32 ; <132> [#uses=0]

store float %a, float* %a addr
store float 3%b, float* %b addr

%tmpl = load float* %a addr, align 4 ; <float> [#uses=1]
%tmp2 = load float* %b addr, align 4 ; <float> [#uses=1]

$tmp3 = add float %$tmpl, %$tmp2 ; <float> [#uses=1]
store float %$tmp3, float* %tmp, align 4

$tmpd4d = load float* %$tmp, align 4 ; <float> [#uses=1]
store float %$tmp4, float* %retval, align 4

br label %return

return: ; preds = %entry
$retval5 = load float* %retval ;s <float> [#uses=1]

ret float %retvalb
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define float @add func(float %a, float %b) nounwind ({
entry:
$tmp3 = add float %a, %b ; <float> [#uses=1]

ret float %tmp3
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S llvm-gcc muda.c

C/C++ Parser
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S llvm-gcc -emit-llvm -¢ muda.c

C/C++ Parser

LLVM IR muda.bc
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S llvm-gcc -emit-llvm -5 muda.c

C/C++ Parser
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fib.c

#include <stdio.h>

int
fib(int a)
{
if (a < 2) return 1;
return fib(a-2) + fib(a-1);
}

int
main()

{

printf("fib(30) = %d\n", fib(30));

}




S llvm-gcc -emit-1llvm -c fib.c
S time 111 fib.o
fib(30) = 1346269

real Om0.050s
user 0m0.044s
sys Om0.006s

S time 111
fib(30) = 1346269

real O0m32.424s -

user 0m30.889s
sys O0m0.207s
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S llc --march=x86 -mcpu=help




-mcpu=

athlon - Select the athlon processor. nocona - Select the nocona processor.
athlon-4 - Select the athlon-4 processor.

athlon-fx - Select the athlon-fx processor.
athlon-mp - Select the athlon-mp processor.

athlon-tbird - Select the athlon-tbird processor. ) )
athlon-xp - Select the athlon-xp processor. pentium-m - Select the pentium-m processor.

athlon64 - Select the athlon64 processor. pentium-mmx - Select the pentium-mmx processor.

c3 - Select the c3 processor. pentium2 - Select the pentium2 processor.

c3-2 - Select the ¢3-2 processor. pentium3 - Select the pentium3 processor.
pentium4 - Select the pentium4 processor.

generic - Select the generic processor. pentiumpro - Select the pentiumpro processor.

1386 - Select the i386 processor. prescott - Select the prescott processor.

1486 - Select the i486 processor. winchip-c6 - Select the winchip-c6 processor.

686 - Select the i686 processor. winchip2 - Select the winchip2 processor.

ké - Select the k6 processor. x86-64 - Select the x86-64 processor.

k6-2 - Select the k6-2 processor. yonah - Select the yonah processor.
k6-3 - Select the k6-3 processor.

k8 - Select the k8 processor.

pentium - Select the pentium processor.




-mattr=

3dnow - Enable 3DNow! instructions.
3dnowa - Enable 3DNow! Athlon instructions.
64bit - Support 64-bit instructions.

mmx - Enable MMX instructions.

sse - Enable SSE instructions.

sse2 - Enable SSE2 instructions.

sse3 - Enable SSE3 instructions.

sse41 - Enable SSE 4.1 instructions.
- Enable SSE 4.2 instructions.

ssse3 - Enable SSSE3 instructions.




define void @tl(float* %R, <4 x float>* %P1l) {
3X = load <4 x float>* %P1
$tmp = extractelement <4 x float> %X, 132 3

store float 3tmp, float* 3R
ret void




$ llvm-as < input.ll | 1llc -march=x86

_tl:
Leh func beginl:
Llabell:
movl 8(%esp), %eax
movaps (%eax), 3sxmmO
movl 4(%esp), %eax
$3, %xmm0, (%eax)
ret
Leh func endl:







