Konstrukcija kompilatora

LLVM IR




Faktorijel

int factorial (int val);

int main ()
{

return factorial(2) * 7 == 42;

DO WN -

}




Faktorijel IR

1 declare i32 @factorial(i32)




Faktorijel IR

1 declare i32 @factorial (i32)
2 define i32 @main(i32 Yargc, i8x** Yjargv) {




Faktorijel IR

1 declare i32 @factorial (i32)
define i32 @main(i32 Yargc, i8xx jargv) {
3 %1 = call i32 @factorial(i32 2)

N




Faktorijel IR

declare i32 @factorial (i32)

define i32 @main(i32 Yargc, i8*x* Jjargv) {
%1 = call i32 @factorial(i32 2)
%2 = mul i32 %1, 7
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Faktorijel IR

declare i32 @factorial(i32)
i32 @main(i32 Y%argc, i8x* jargv) {

define
w1
%2
%3

call i32 @factorial(i32 2)
mul i32 %1, 7
icmp eq i32 %2, 42




Faktorijel IR

declare i32 @factorial (i32)

define 132 @main(i32 Y%argc, i8** Yargv) {
%1 = call i32 @factorial(i32 2)

= mul i32 %1, 7

%3 = icmp eq i32 %2, 42

%result = zext il %3 to i32

DO WN -
=
N




Faktorijel IR

declare i32 @factorial(i32)
define i32 @main(i32 Yargc, i8x*x* Jjargv) {
%1 = call i32 @factorial(i32 2)
%2 = mul i32 %1, 7
%3 = icmp eq 132 %2, 42
%result = zext il %3 to i32
ret i32 Y%result
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Faktorijel implemetacija

1 int factorial(int val)

2 {

3 if (val == 0) {

4 return 1;

5 }

6 return val * factorial(val - 1);
7




Faktorijel implemetacija IR

1 define i32 @factorial(i32 %val) {




Faktorijel implemetacija IR

1| define i32 @factorial(i32 %val) {
%is_base_case = icmp eq i32 %val, O
3 br i1 %is_base_case, label Y%base_case, label Jrec_case

N




Faktorijel implemetacija IR

define i32 @factorial(i32 ¥%val) {
%is_base_case = icmp eq i32 %val, O
br il %is_base_case, label %base_case, label Yrec_case

base_case:
ret i32 1

DO WN -




OCO~NOOH WN -

Faktorijel implemetacija IR

define i32 @factorial(i32 ¥%val) {
%is_base_case = icmp eq i32 %val, O
br il %is_base_case, label Y%base_case,

base_case:
ret i32 1

rec_case:

%1 = add i32 -1, Yval

label Yrec_case
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Faktorijel implemetacija IR

define i32 @factorial (i32 %val) {
%is_base_case = icmp eq i32 Y%val, O
br il %is_base_case, label Y%base_case,

base_case:
ret i32 1

rec_case:
%1 = add i32 -1, %val
%2 = call i32 @factorial(i32 %1)

label Y%rec_case




Faktorijel implemetacija IR

define i32 @factorial(i32 %val) {
%is_base_case = icmp eq i32 %val, O
br il %is_base_case, label Y%base_case, label Y%rec_case

base_case:
ret i32 1

rec_case:
%1 = add i32 -1, %val
%2 = call i32 @factorial(i32 %1)
%3 = mul i32 %val, %2
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Faktorijel implemetacija IR

define i32 @factorial(i32 %val) {
%is_base_case = icmp eq i32 %val, O
br il %is_base_case, label Y%base_case, label Yrec_case

base_case:
ret i32 1

rec_case:
%1 = add i32 -1, Y%val
%2 = call i32 @factorial(i32 %1)
%3 = mul i32 Yval, %2
ret i32 %3




Faktorijel implemetacija IR

define i32 @factorial(i32 %val) {
entry:
%is_base_case = icmp eq i32 Y%val, O

br il is_base_case, label Y%base_case, label Yrec_case

base_case:
ret i32 1

rec_case:
%0 = add i32 -1, Y%val
%1 = call i32 @factorial (i32 %1)
%2 = mul i32 Y%val, %2
ret i32 %2
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Faktorijel iterativho

int facotrial(int val)
{
int temp = 1;
for (int i = 2; i <= val; i++) {
temp *= 1ij
}

return temp;
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Faktorijel iterativno IR

define i32 @factorial (i32 %val) {
entry:

%i = add i32 0, 2

%temp = add i32 0, 1

br label Y%check_for_condition

o WN
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Faktorijel iterativno IR

define i32 @factorial(i32

entry:
%hi =
%temp =
br label

%val) {

add i32 0, 2
add i32 0, 1
Y%check_for_condition

check_for_condition:
%i_leq_val = icmp sle i32 %i, %val
br il %i_leq_val, label %for_body,

label %end_loop




WNHFROOVO~NOOLPE, WN

Faktorijel iterativno IR

define i32 @factorial(i32 %val) {
entry:

%i = add i32 0, 2

%temp = add i32 0, 1

br label %check_for_condition

check_for_condition:
%i_leq_val = icmp sle i32 %i, %val
br il %i_leq_val, label %for_body,

end_loop:
ret i32 Ytemp
}

label %end_loop
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Faktorijel iterativno IR

define i32 @factorial(i32 %val) {
entry:

%i = add i32 0, 2

%temp = add i32 0, 1

br label Y%check_for_condition

check_for_condition:
%i_leq_val = icmp sle i32 %i, %val
br il %i_leq_val, label %for_body,

for_body:
%temp = mul i32 Y%temp, i
%i = add i32 %i, 1
br check_for_condition

end_loop:
ret i32 Ytemp
}

label %end_loop




SSA - Static Single Assignment
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Faktorijel iterativno IR

define i32 @factorial(i32 %val) {
entry:

%i = add i32 0, 2

%temp = add i32 0, 1

br label Y%check_for_condition

check_for_condition:
%i_leq_val = icmp sle i32 %i, %val
br il %i_leq_val, label %for_body,

for_body:
%new_temp = mul i32 Y%temp, i
%i_plus_one = add i32 %i, 1
br check_for_condition

end_loop:
ret i32 Ytemp
}

label %end_loop




Phi instrukcije

<result> = phi <ty> [<val0>, <label0>], [<vall, labell>]
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Faktorijel iterativno IR

define i32 @factorial(i32 %val) {
entry:

br label Y%check_for_condition

check_for_condition:

%ecurr_i = phi i32 [2, Y%entryl, [%i_plus_one, %for_bodyl
%temp = phi i32 [1, %entryl, [/new_temp, %for_body]
%i_leq_val = icmp sle i32 Ycurr_i, %val

br il %i_leq_val, label %for_body, label %end_loop

for_body:
%new_temp = mul i32 %temp, curr_i
%i_plus_one = add i32 Ycurr_i, 1

br check_for_condition

end_loop:

}

ret i32 Ytemp




Faktorijel iterativno IR

define i32 @factorial(i32 %val) {
entry:
%i.addr = alloca i32
%temp.addr = alloca i32
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Faktorijel iterativno IR

define i32 @factorial(i32 %val) {
entry:
%i.addr = alloca i32
%temp.addr = alloca 132
store i32 2, i32* %i.addr
store i32 1, i32%* Y%temp.addr

DO WN -




Faktorijel iterativno IR

define i32 @factorial (i32 %val) {
entry:
%i.addr = alloca i32
%temp.addr = alloca i32
store i32 2, i32* %i.addr
store i32 1, i32* Ytemp.addr
br label Y%check_for_condition

check_for_condition:
%i_leq_val = icmp sle i32 Ycurrent_i, %val
br il %i_leq_val, label %for_body, label %end_loop
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Faktorijel iterativno IR

define i32 @factorial(i32 %val) {
entry:
%i.addr = alloca i32
%temp.addr = alloca 132
store i32 2, i32* %i.addr
store i32 1, i32% Jtemp.addr
br label %check_for_condition

check_for_condition:
%current_i = load i32, i32* %i.addr
%temp = load 132, i32* Ytemp.addr
%i_leq_val = icmp sle i32 Ycurrent_i, %val
br i1l %i_leq_val, label %for_body, label %end_loop
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Faktorijel iterativno IR

define i32 @factorial(i32 %val) {
entry:
%i.addr = alloca i32
%temp.addr = alloca i32
store i32 2, i32x %i.addr
store i32 1, i32* Jtemp.addr
br label Y%check_for_condition

check_for_condition:

Y%current_i = load i32, i32x %i.addr
%temp = load 132, i32* Ytemp.addr
%i_leq_val = icmp sle i32 Ycurrent_i, %val

br il %i_leq_val, label %for_body, label %end_loop

for_body:
%i_plus_one = add i32 Ycurrent_i, 1
%new_temp = mul i32 Y%temp, current_i
end_loop:

ret i32 Ytemp
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Faktorijel iterativno IR

define i32 @factorial (i32 %val) {
entry:
%i.addr = alloca i32
%temp.addr = alloca 132
store i32 2, i32% %i.addr
store i32 1, i32% Y%temp.addr
br label Y%check_for_condition

check_for_condition:

Y%current_i = load i32, i32x %i.addr
%temp = load 132, i32* Ytemp.addr
%i_leq_val = icmp sle i32 Ycurrent_i, %val

br il %i_leq_val, label %for_body, label %end_loop

for_body:
%i_plus_one = add i32 Ycurrent_i, 1
%new_temp = mul i32 Y%temp, current_i

store i32 %i_plus_one, i32% %i.addr
store i32 Y%new_temp, i32* Ytemp.addr
br check_for_condition

end_loop:
ret i32 Y%temp
}




