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(q1) If-then-Else in Assembly

B Translate to assembly

signed int eax, ebx;

if (eax < ebx) {

} else {

}

eax

ebx

ebx;

12;

cmp X,y
signed

Instruction branches if

JE, JZ X==y
JNE, JNZ x!l=y
JL, INGE X<y
JLE, JNG X<=y
JG, JNLE X>y
JGE, JNL X>=y




"
(q1) Solutions

B Translate to assembly
signed int eax, ebx; eax, ebx
else
eax, ebx
endif

if (eax < ebx) {

eax = ebx;
} else {
ebx 12;

ebx, 12

}

®m  Note that the simpler version with possible one extra mov instruction
doesn’t work here

= Because the registers that are updated are also used in the
conditional



(q2) If-then-Else in Assembly

B Translate to assembly

unsigned int eax;
unsigned short ebx;

if (eax < 100) {

ebx = eax;
} else {
ebx 12;

}

cmp X,y
unsigned

Instruction branches if

JE, JZ X==y
JNE, JNZ xl=y
JB, JNAE X<y
JBE, JNA X <=y
JA, JNBE X>y
JAE, JNB X>=y




"
(q2) Solutions

B Translate to assembly

unsigned int eax;
unsigned short ebx;

if (eax < 100) {

ebx = eax;
} else {
ebx 12;

}

cmp eax, 100
else
mov bx, ax

Jmp endif
else:

mov bx, 12
endif:




"
(q3) If-then-Else Reverse Engineering

® Translate to C (use register names as
variable names, assume all signed)

cmp eax, -1
jnz label 1
mov ebx, eax
Jmp end

label_l:
mov ebx, -12
end:




"
(q3) Solutions

® Translate to C (use register names as
variable names, assume all signed)

cmp eax, -1
jnz label 1 if (eax == -1) {
mov ebx, eax ebx = eax;

Jmp end } else {
label 1: ebx = -12;
mov ebx, -12 }
end:




cmp X,y
(q4) If-then-else++ s
JE, JZ X==y
B Translate to assembly NENZ | xi=y
(assumed signed) JLINGE | x<y
JLE, JNG X <=y
JG, JNLE X >y
JGE, JNL X >=y

if (((edx >= 2) && (ecx > 1)) || (ebx == 3)) {
eax = 10;
} else {

eax = 20;

}



" J
(q4) Solution

if (((edx >= 2) && (ecx > 1)) || (ebx == 3)) {
eax = 10;

} else {
eax

® Note that the short-circuiting is
the other way around than the
example in the lecture notes
(which used a top-level &&
rather than a top-level ||)

mov eax,
end:




(q5) Do-while-loop in Assembly

B Translate to assembly

signed int eax;

do {

eax += 2;
} while (eax > 0)

cmp X,y
signed

Instruction branches if

JE, JZ X==y
JNE, JNZ x!l=y
JL, INGE X<y
JLE, JNG X<=y
JG, JNLE X>y
JGE, JNL X>=y




" J
(q5) Solution

B Translate to assembly

signed int eax;

do {

eax += 2;
} while (eax > 0)




"
(q6) For-loop in Assembly

cmp X,y
signed
O TranSIate to assem bly Instruction branches if
JE, JZ X==y
JNE, JNZ xl=y
JL, INGE X<y
JLE, JNG X<=y
JG, JNLE X=>y
JGE, JNL X>=y

signed int eax, ebx;

for (eax = 10; eax < 100; eax++, ebx--) {
eax += ebx

}



" J
(q6) Solutions

B Translate to assembly

signed int eax, ebx;

for (eax = 10; eax < 100; eax++, ebx--) {
eax += ebx

}

mov eax, 10
begin:

cmp eax, 100

jge endfor

add eax, ebx

inc eax

dec ebx

jmp begin
endfor:




(q7) For-loop Reverse Engineering

® Translate to C (use register names as

variable names, assume all signed)

mov eax, 10
begin:
cmp ebx, eax
Jz nope
add ebx,

nope:
sub eax,
cmp eax,
jge begin

0

1

10
7

cmp X,y
signed

Instruction branches if

JE, JZ X==y
JNE, JNZ x!l=y
JL, INGE X<y
JLE, JNG X<=y
JG, JNLE X >y
JGE, JNL X>=y




" J
(q7) Solution

® Translate to C (use register names as
variable names, assume all signed)

mov eax, 100
begin:
cmp ebx, eax
Jjz nope
ebx +=1

nope:
sub eax, 10
cmp eax, 7/
Jjge begin

®  This translation is correct because both
the assembly code and the C code do at
least one iteration. But if we were to
change the number 100 to say, the
number 2, on both codes, then they would
differ: the assembly code would do the if,
but the C code wouldn’t! So a do-while
loop is technically more correct...




" J
(q7) Solution

® Translate to C (use register names as
variable names, assume all signed)

mov eax, 100
begin:
cmp ebx, eax
Jjz nope
ebx +=1

eax = 100;
do {
if (ebx !'= eax) {
ebx++;

}

eax -=10;
} while (eax >= 7)

nope:
sub eax, 10
cmp eax, 7/
Jjge begin

m  Do-while loop above is now equivalent to
the assembly code, even if we change the
numbers to different values. It's also a
more straightforward translation.



