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section .text
str'l.xct omg { global £
int a : 3; f:

. . . push ebp 5 (1)
int b : 5, mov ebp, esp ;0 (2)
int ¢ : 2; push  esi ;0 (3)
R push ebx ;5 (4)
unsigned cntr: 31; mov  esi, DWORD [ebp+8] ; (5)
. . . mov eax, DWORD [esi+4] ; (6)
int sum : 8—’ lea edx, [eax+1] ;0 (7)
}s and eax, -2147483648 ; (8)
and edx, 2147483647 ;0 (9)
or eax, edx ; (10)
void 'F(StI"UC't omg *p) { mov DWORD [esi+4], eax ; (11)
movzx ebx, BYTE [esi+l1l] ; (12)
p-)CntI"++; // 1 sal ebx, 6 5 (13)
_ _ _ _ . sar bl, 6 ; (14)
P >b = (p >C << 3) | (p >a)’ // 2 lea ecx, [0+ebx*8] ; (15)
p->sum = p->a + p->b + p->c; // 3 movzx  edx, BYTE [esi] ; (16)
mov eax, edx ; (17)
} and edx, 7 ; (18)
sal eax, 5 5 (19)
sar al, 5 ; (20)
or ecx, eax ; (21)
sal ecx, 3 ; (22)
sar cl, 3 5 (23)
lea eax, [@+ecx*8] 5 (24)
or edx, eax 5 (25)
mov BYTE [esi], dl ; (26)
sal edx, 5 5 (27)
sar di, 5 5 (28)
add ebx, edx ; (29)
add ebx, ecx ; (30)
mov BYTE [esi+8], bl ; (31)
pop ebx ; (32)
pop esi ; (33)
pop ebp ; (34)
ret 5 (35)




struct omg {

s

int a : 3;

int b : 5;

int ¢ : 2;
unsigned cntr: 31;
int sum : 8;

void f(struct omg *p) {

p->cntr++; // 1
p->b = (p->c << 3) | (p->a); // 2
p->sum = p->a + p->b + p->c; // 3

DWORD [ebp+8]
DWORD [esi+4]
[eax+1]
-2147483648
2147483647
edx

oo

o we

J
J
L]
3

.
J

(5)
(6)
(7)
(8)
(9)
(10)

DWORD [esi+4], eax ; (11)

section .text

global f

f:
5 TPOITYyCK
mov esi,
mov eax,
lea edx,
and eax,
and edx,
or eax,
mov
5 TPOITYyCK



struct omg {

s

int a : 3;
int b : 5;
int ¢ : 2;
unsigned cntr: 31;
int sum : 8;

void f(struct omg *p) {

p->cntr++; // 1
p->b = (p->c << 3) | (p-»a); // 2
p->sum = p->a + p->b + p->c; // 3

section .text

global f
f:
5 TPOITYyCK
movzx ebx, BYTE [esi+1]
sal ebx, 6
sar bl, 6
lea ecx, [@+ebx*8]
movzx edx, BYTE [esi]
mov eax, edx
and edx, 7
sal eax, 5
sar al, 5
or ecx, eax
sal ecx, 3
sar cl, 3
lea eax, [@+ecx*8]
or edx, eax
mov BYTE [esi], dl

5 TIPOITyCK

e Wwe We Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Vo

(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)



struct omg {

s

int a : 3;
int b : 5;
int ¢ : 2;
unsigned cntr: 31;
int sum : 8;

void f(struct omg *p) {

p->cntr++; // 1
p->b = (p->c << 3) | (p->a); // 2
p->sum = p->a + p->b + p->c; // 3

section

global f

f:
5 TPOITYyCK
sal edx, 5
sar dl, 5
add ebx, edx
add ebx, ecx
mov BYTE [esi+8], bl
pop ebx
pop esi
pop ebp
ret

e Wwe e e e e wo

oo

(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)



struct omg {

s

void f(struct omg *p) {

int a : 3;
int b : 5;
int c 2;
unsigned cntr: 31;
int sum : 8;

p->cntr++;

// 1

p->b = (p->c << 3) | (p->a); // 2
p->sum = p->a + p->b + p->c; // 3

section .text

global f
f:
5 TPOITyCK
movzx ebx, BYTE [esi+1]
sal ebx, 6
sar bl, 3
movzx edx, BYTE [esi]
mov eax, edx
and edx, 7
sal eax, 5
sar al, 5
or ebx, eax
sal ebx, 3
or edx, ebx
mov BYTE [esi], dl

5 TIPOITyCK

; p->C
; <<

; p->a



struct omg {

s

void f(struct omg *p) {

int a : 3;
int b : 5;
int c 2;
unsigned cntr: 31;
int sum : 8;

p->cntr++;

// 1

p->b = (p->c << 3) | (p->a); // 2
p->sum = p->a + p->b + p->c; // 3

section .text

global f
f:
5 TPOITyCK
movzx ebx, BYTE [esi+1]
sal ebx, 6
sar bl, 3
movzx edx, BYTE [esi]
mov eax, edx
and edx, 7
sal eax, 5
sar al, 5
or ebx, eax
sal ebx, 3
or edx, ebx
mov BYTE [esi], dl

5 TIPOITyCK
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y <<
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struct omg {

s

void f(struct omg *p) {

int a : 3;
int b : 5;
int c 2;
unsigned cntr: 31;
int sum : 8;

p->cntr++;

// 1

p->b = (p->c << 3) | (p->a); // 2
p->sum = p->a + p->b + p->c; // 3

section .text

global f
f:
5 TPOITyCK
movzx ebx, BYTE [esi+1]
sal ebx, 6
sar bl, 3
movzx edx, BYTE [esi]
mov eax, edx
and edx, 7
sal eax, 5
sar al, 5
or ebx, eax
sal ebx, 3
or edx, ebx
mov BYTE [esi], dl

5 TIPOITyCK

; p->C
; <<

; p->a



struct omg {

}s

void f(struct omg *p) {

int a : 3;
int b : 5;
int c 2;
unsigned cntr: 31;
int sum : 8;

p->cntr++;

// 1

p->b = (p->c << 3) | (p->a); // 2
p->sum = p->a + p->b + p->c; // 3

section .text

global f
f:
5 TPOITyCK
movzx ebx, BYTE [esi+1]
sal ebx, 6
sar bl, 3
movzx edx, BYTE [esi]
mov eax, edx
and edx, 7
sal eax, 5
sar al, 5
or ebx, eax
sal ebx, 3
or edx, ebx
mov BYTE [esi], dl

5 TIPOITyCK

; p->C
; <<

; p->a



struct omg {

s

int a : 3;

int b : 5;

int ¢ : 2;
unsigned cntr: 31;
int sum : 8;

void f(struct omg *p) {

p->cntr++; // 1
p->b = (p->c << 3) | (p->a); // 2
p->sum = p->a + p->b + p->c; // 3

section .text

global f
f:
5 TPOIyCK
movzx ebx, BYTE [esi+1]
sal ebx, 6
sar bl, 6
movzx edx, BYTE [esi]
sal edx, 5
sar dl, 5
movzx ecx, BYTE [esi]
sar cl, 3
add ebx, edx
add ebx, ecx
mov BYTE [esi+8], bl
pop ebx
pop esi
pop ebp

ret



Jcc YcnoBue OnucaHue

JE ZF PaBHo / Honb

JNE ~ZF He paBHO / He HOnMb

JS SF OTpuuaTtenbHoOe Yucrno

JNS ~SF HeoTpuuatenbHoe 4ucno

JG ~(SFAOF)&~ZF |bonblie (3HaKOBbIE YUCNA)

JGE ~(SF*OF) Bonblwe nuMb6o paBHO
(3HaKOBbIe YUCna)

JL (SFMOF) MeHbLwe (3HaKOBble YMCHa)

JLE (SFMOF)|ZF MeHbLe nnbdo paBHO
(3HaKoOBble YUCcna)

JA ~CF&~ZF Bonblwe (Yncna 6e3 3Haka)

JB CF MeHbLie (Yncna 6e3 3Haka)




int absdiff(int x, int y) { absdiff:

int result; push ebp
if (x > y) { mov ebp, esp
result = x-y; mov edx, dword [8 + ebp] ; (1)
} else { mov eax, dword [12 + ebp] ; (2)
result = y-x; cmp edx, eax ; (3)
} jle .L6 5 (4)
return result; sub edx, eax ; (5)
} mov eax, edx ; (6)
jmp  .L7 5 (7)
.L6: ; (8)
sub eax, edx ;3 (9)
.L7: ; (10)
pop ebp

ret




int goto_ad(int x, int y)
int result;
if (x <= y) goto Else;
result = x-y;
goto Exit;

Else:

result = y-x;
Exit:

return result;
}

absdiff:
push ebp
mov ebp,
mov edx,
mov eax,
cmp edx,
jle .L6
sub edx,
mov eax,
jmp .L7

.L6:
sub eax,

.L7:
pop ebp

ret

esp
dword [8 + ebp]
dword [12 + ebp]
eax

eax
edx

edx

we We WwWe Wwe e Wwe wWe e we wo

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)



val

Test ? Then_Expr

val = x>y ? xX-y : y-X;

: Else_Expr;

nt = !Test;
if (nt) goto Else;
val = Then_Expr;
goto Done;
Else:
val = Else_Expr;
Done:

tmp_val = Then_Expr;
result = Else_Expr;

t = Test;

if (t) result = tmp_val;
return result;




int absdiff(int x, int y) {
int result;

if (x > y) {
result = x-y;
} else {
result = y-x;
}
return result;
}
X 3arpyxeH B edi
y 3arpyXeH B esi
absdiff:
mov edx, edi
sub edx, esi # tmp val:edx = x-y
mov eax, esi
sub eax, edi # result:eax = y-x
cmp edi, esi # Compare Xx:y
cmovg eax, edx # If >, result:eax = tmp_val:edx

ret



int pcount_do(unsigned x) { int pcount_do(unsigned

int result = 0; {
do { int result = 0;
result += x & Ox1; loop:
X >>= 1; result += x & 0ox1;
} while (x); X >>= 1;
return result; if (x)
} goto loop;

return result;

}




int pcount_do(unsigned x)

{

int result = 0;
loop:
result += x & 0Ox1;
X >>=1;
if (x)
goto loop;
return result;

 Pacnpepnenenne
PErNCTPOB:

edx X

ecx result

mov

L2:

mov
and
add
shr
jne

ecx,

eax,
eax,
ecx,
edx,
.L2

edx

eax

e

e

e we we ‘Vwo

result = 0
loop:

t=x8&1

result += t

X >»=1

If !0, goto loop



int pcount_while(unsigned x) { | int pcount_do(unsigned x) {

int result = 0; int result = 0;
while (x) { if (!x) goto done;
result += x & Ox1; loop:
X >>= 1; result += x & ox1;
} X >>= 1;
return result; if (x)
} goto loop;
done:

return result;

}

int pcount_do(unsigned x) {
int result = 0;

loop:
if (!x) goto done;
result += x & 0Ox1;

X >>=1;
goto loop;
done:

return result;

}




#define WSIZE 8*sizeof(int)

int pcount_for(unsigned x) {
int i;
int result = 9;
for (i = ©; 1 < WSIZE; i++) {
unsigned mask = 1 << i;
result += (x & mask) != 0;

}

return result;

}



#define WSIZE 8*sizeof(int)

int pcount_for(unsigned x) {
int i;
int result = 0;
for (i = @; 1 < WSIZE; i++) {
unsigned mask = 1 << i;
result += (x & mask) != 0;
}

return result;

}

int pcount_for gt(unsigned x) {
int i;
int result = 0;
i= 0;
if (!(i < WSIZE))
goto done;
loop:
{
unsigned mask = 1 << i;
result += (x & mask) != 0;
}
i++;
if (i < WSIZE)
goto loop;
done:
return result;

}



#define WSIZE 8*sizeof(int)

int pcount_for(unsigned x) {
int i;
int result = 0;
for (i = @; 1 < WSIZE; i++) {
unsigned mask = 1 << i;
result += (x & mask) != 0;
}

return result;

}

int pcount_for gt(unsigned x) {
int i;
int result = 0;
i= 0;
if (!(i < WSIZE))
goto done;
loop:
{
unsigned mask = 1 << i;
result += (x & mask) != 0;
)
i++;
if (i < WSIZE)
goto loop;
done:
return result;

}



int fib(unsigned x) {

int i, res;

int predpred = 0;

int pred = 1;

X--5

for (i = 0; 1 < x; i++) {
res = predpred + pred;
predpred = pred;
pred = res;

}

return res;




int fib(unsigned x) {

int i, res;

int predpred = 0;

int pred = 1;

X-=5

for (i = 0; 1 < x; i++) {
res = predpred + pred;
predpred = pred;
pred = res;

}

return res;




int fib(int x) { // x >=1

int i;

int predpred = 0;
int pred = 1;

int res

X-=3

for (i
res

=1;

0; 1< x; i++) {

predpred + pred

predpred = pred;
pred = res;

}

return res;

)

fib:
push ebp
mov  ebp,
push ebx

mov  ecx,
xor edx,
mov  ebx,
mov  eax,
dec ecx

jecxz .end
.loop:
lea eax,

mov  edx,

mov  ebx,

loop .loop
.end:

pop ebx

pop ebp

ret

esp

dword [ebp + 8] ; x

edx ;5 predpred
1 ;5 pred

1 ;5 res

[edx + ebx]
ebx
eax



