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Intermixing Source

arm-linux-gnueabi-gcc -g -c t1.c
 
arm-linux-gnueabi-objdump -S t1.o 
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[1]  Add & Sutract

void t1(int b, int c) {

  int a;

  a = b + c;

}
00000000 <t1>:
void t1(int b, int c) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd014 sub sp, sp, #20
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]

  int a;

  a = b + c;
  14: e51b2010 ldr r2, [fp, #-16]
  18: e51b3014 ldr r3, [fp, #-20]
  1c: e0823003 add r3, r2, r3
  20: e50b3008 str r3, [fp, #-8]

}
  24: e28bd000 add sp, fp, #0
  28: e8bd0800 ldmfd sp!, {fp}
  2c: e12fff1e bx lr

sp

fp

r1:c
r0:b

local
data

 
r3:a

fp
 

#-20
#-16
#-12
#-8
 #-4
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[2]  Add & Sutract

void t2(int b, int c) {

  int a;

  a = b - c;

}
00000000 <t1>:
void t1(int b, int c) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd014 sub sp, sp, #20
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]

  int a;

  a = b - c;
  14: e51b2010 ldr r2, [fp, #-16]
  18: e51b3014 ldr r3, [fp, #-20]
  1c: e0633002 rsb r3, r3, r2
  20: e50b3008 str r3, [fp, #-8]

}
  24: e28bd000 add sp, fp, #0
  28: e8bd0800 ldmfd sp!, {fp}
  2c: e12fff1e bx lr

sp

fp

r1:c
r0:b

local
data

 
r3:a

fp
 

#-20
#-16
#-12
#-8
 #-4
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[3]  Add & Sutract

void t3(int b, int c, int d) 
{

  int a;

  a = b + c - d;

}

00000000 <t3>:
void t3(int b, int c, int d) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd01c sub sp, sp, #28
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]
  14: e50b2018 str r2, [fp, #-24]

  int a;

  a = b + c - d;
  18: e51b2010 ldr r2, [fp, #-16]
  1c: e51b3014 ldr r3, [fp, #-20]
  20: e0822003 add r2, r2, r3
  24: e51b3018 ldr r3, [fp, #-24]
  28: e0633002 rsb r3, r3, r2
  2c: e50b3008 str r3, [fp, #-8]

}
  30: e28bd000 add sp, fp, #0
  34: e8bd0800 ldmfd sp!, {fp}
  38: e12fff1e bx lr

sp

fp

r1:c
r0:b

local
data

 
r3:a

fp
 

r2:d
#-20
#-16
#-12
#-8
 #-4

#-28
#-24
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[4]  Constant

void t4(void) {

  int a = 0x4F3C;;
  int b = 0x6D5E4F3C;

}
00000000 <t4>:
void t4(void) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd00c sub sp, sp, #12

  int a = 0x4F3C;;
   c: e59f3014 ldr r3, [pc, #20] ; 28 <t4+0x28>
  10: e50b300c str r3, [fp, #-12]
  int b = 0x6D5E4F3C;
  14: e59f3010 ldr r3, [pc, #16] ; 2c <t4+0x2c>
  18: e50b3008 str r3, [fp, #-8]

}
  1c: e28bd000 add sp, fp, #0
  20: e8bd0800 ldmfd sp!, {fp}
  24: e12fff1e bx lr
  28: 00004f3c .word 0x00004f3c
  2c: 6d5e4f3c .word 0x6d5e4f3c

sp

fp

local
data

 r3:a
r3:b

fp
 

#-12
#-8
 #-4
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[5]  if Statements

void t5(int i, int j, int g) 
{
  int f;

  if (i == j) f = g + 1;
  f = f - 1; 

}

00000000 <t5>:
void t5(int i, int j, int g) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd01c sub sp, sp, #28
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]
  14: e50b2018 str r2, [fp, #-24]
  int f;

  if (i == j) f = g + 1;
  18: e51b2010 ldr r2, [fp, #-16]
  1c: e51b3014 ldr r3, [fp, #-20]
  20: e1520003 cmp r2, r3
  24: 1a000002 bne 34 <t5+0x34>
  28: e51b3018 ldr r3, [fp, #-24]
  2c: e2833001 add r3, r3, #1
  30: e50b3008 str r3, [fp, #-8]
  f = f - 1; 
  34: e51b3008 ldr r3, [fp, #-8]
  38: e2433001 sub r3, r3, #1
  3c: e50b3008 str r3, [fp, #-8]

}
  40: e28bd000 add sp, fp, #0
  44: e8bd0800 ldmfd sp!, {fp}
  48: e12fff1e bx lr

sp

fp

r1:j
r0:i

local
data

 
r3:f

fp
 

r2:g
#-20
#-16
#-12
#-8
 #-4

#-28
#-24
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[6]  if – else  Statements

void t6(int i, int j, int g) 
{
  int f;

  if (i == j) f = g + 1;
  else f = f - 1; 

}

00000000 <t6>:
void t6(int i, int j, int g) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd01c sub sp, sp, #28
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]
  14: e50b2018 str r2, [fp, #-24]
  int f;

  if (i == j) f = g + 1;
  18: e51b2010 ldr r2, [fp, #-16]
  1c: e51b3014 ldr r3, [fp, #-20]
  20: e1520003 cmp r2, r3
  24: 1a000003 bne 38 <t6+0x38>
  28: e51b3018 ldr r3, [fp, #-24]
  2c: e2833001 add r3, r3, #1
  30: e50b3008 str r3, [fp, #-8]
  34: ea000002 b 44 <t6+0x44>
  else f = f - 1; 
  38: e51b3008 ldr r3, [fp, #-8]
  3c: e2433001 sub r3, r3, #1
  40: e50b3008 str r3, [fp, #-8]

}
  44: e28bd000 add sp, fp, #0
  48: e8bd0800 ldmfd sp!, {fp}
  4c: e12fff1e bx lr

sp

fp

r1:j
r0:i

local
data

 
r3:f

fp
 

r2:g
#-20
#-16
#-12
#-8
 #-4

#-28
#-24
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[7]  switch  Statements (1)

void t7(int amount, int fee) {

  switch (amount) {
    case 20  : fee = 2; break;
    case 50  : fee = 3; break;
    default  : fee = 0;
 }
}

00000000 <t7>:
void t7(int amount, int fee) {
   0: e52db004 push{fp} ; (str 
fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd014 sub sp, sp, #20
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]

  
 }
}
  4c: e28bd000 add sp, fp, #0
  50: e8bd0800 ldmfd sp!, {fp}
  54: e12fff1e bx lr

sp

fp

r1:fee
r0:amount

local
data

 
r3:fee

fp
 

#-20
#-16
#-12
#-8
 #-4
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[7]  switch  Statements (2)

void t7(int amount, int fee) {

  switch (amount) {
    case 20  : fee = 2; break;
    case 50  : fee = 3; break;
    default  : fee = 0;
 }
}

  switch (amount) {
  14: e51b3010 ldr r3, [fp, #-16]
  18: e3530014 cmp r3, #20
  1c: 0a000002 beq 2c <t7+0x2c>
  20: e3530032 cmp r3, #50 ; 0x32
  24: 0a000003 beq 38 <t7+0x38>
  28: ea000005 b 44 <t7+0x44>
    case 20  : fee = 2; break;
  2c: e3a03002 mov r3, #2
  30: e50b3008 str r3, [fp, #-8]
  34: ea000004 b 4c <t7+0x4c>
    case 50  : fee = 3; break;
  38: e3a03003 mov r3, #3
  3c: e50b3008 str r3, [fp, #-8]
  40: ea000001 b 4c <t7+0x4c>
    default  : fee = 0;
  44: e3a03000 mov r3, #0
  48: e50b3008 str r3, [fp, #-8]
 }
}
  4c: e28bd000 add sp, fp, #0
  50: e8bd0800 ldmfd sp!, {fp}
  54: e12fff1e bx lr
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[8]  while  Loop (1)

void t8(int pow, int x) {

  pow = 1;
  x = 1;

  while (pow != 128) {
    pow = pow * 2;
    x   = x   + 1;
  }
}

00000000 <t8>:
void t8(int pow, int x) {
   0: e52db004 push{fp} ; (str 
fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd014 sub sp, sp, #20
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]

  pow = 1;
  14: e3a03001 mov r3, #1
  18: e50b300c str r3, [fp, #-12]
  x = 1;
  1c: e3a03001 mov r3, #1
  20: e50b3008 str r3, [fp, #-8]

  }
}
  4c: e28bd000 add sp, fp, #0
  50: e8bd0800 ldmfd sp!, {fp}
  54: e12fff1e bx lr

sp

fp

r1:x
r0:pow

local
data

r3:pow 
r3:x

fp
 

#-20
#-16
#-12
#-8
 #-4
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[8]  while  Loop (2)

void t8(void) {

  int pow = 1;
  int   x = 1;

  while (pow != 128) {
    pow = pow * 2;
    x   = x   + 1;
  }
}

  while (pow != 128) {
  24: ea000005 b 40 <t8+0x40>
    pow = pow * 2;
  28: e51b300c ldr r3, [fp, #-12]
  2c: e1a03083 lsl r3, r3, #1
  30: e50b300c str r3, [fp, #-12]
    x   = x   + 1;
  34: e51b3008 ldr r3, [fp, #-8]
  38: e2833001 add r3, r3, #1
  3c: e50b3008 str r3, [fp, #-8]
void t8(int pow, int x) {

  pow = 1;
  x = 1;

  while (pow != 128) {
  40: e51b300c ldr r3, [fp, #-12]
  44: e3530080 cmp r3, #128 ; 0x80
  48: 1afffff6 bne 28 <t8+0x28>
    pow = pow * 2;
    x   = x   + 1;
  }
}
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[9]  for  Loop (1)

void t9(int i, int sum) {
  sum = 0;

  for (i=0; i!=10; i=i+1) {
    sum = sum + i;
  }
}

00000000 <t9>:
void t9(int i, int sum) {
   0: e52db004 push{fp} ; (str 
fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd014 sub sp, sp, #20
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]
  sum = 0;
  14: e3a03000 mov r3, #0
  18: e50b3008 str r3, [fp, #-8]

  50: e28bd000 add sp, fp, #0
  54: e8bd0800 ldmfd sp!, {fp}
  58: e12fff1e bx lr

sp

fp

r1:sum
r0:i

local
data

r3:sum

fp
 

#-20
#-16
#-12
#-8
 #-4
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[9]  for  Loop (2)

void t9(int i, int sum) {
  sum = 0;

  for (i=0; i!=10; i=i+1) {
    sum = sum + i;
  }
}

  for (i=0; i!=10; i=i+1) {
  1c: e3a03000 mov r3, #0
  20: e50b300c str r3, [fp, #-12]
  24: ea000006 b 44 <t9+0x44>
    sum = sum + i;
  28: e51b2008 ldr r2, [fp, #-8]
  2c: e51b300c ldr r3, [fp, #-12]
  30: e0823003 add r3, r2, r3
  34: e50b3008 str r3, [fp, #-8]
void t9(int i, int sum) {
  sum = 0;

  for (i=0; i!=10; i=i+1) {
  38: e51b300c ldr r3, [fp, #-12]
  3c: e2833001 add r3, r3, #1
  40: e50b300c str r3, [fp, #-12]
  44: e51b300c ldr r3, [fp, #-12]
  48: e353000a cmp r3, #10
  4c: 1afffff5 bne 28 <t9+0x28>
    sum = sum + i;
  }
}
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[10]  for – while  Loop (1)

void t10(int i, int sum) {
  sum = 0;
  i   = 0;

  while (i!=10) {
    sum = sum + i;
    i = i + 1;
  }
}

00000000 <t10>:
void t10(int i, int sum) {
   0: e52db004 push{fp} ; (str 
fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd014 sub sp, sp, #20
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]
  sum = 0;
  14: e3a03000 mov r3, #0
  18: e50b3008 str r3, [fp, #-8]
  i   = 0;
  1c: e3a03000 mov r3, #0
  20: e50b300c str r3, [fp, #-12]

  

  50: e28bd000 add sp, fp, #0
  54: e8bd0800 ldmfd sp!, {fp}
  58: e12fff1e bx lr

sp

fp

r1:sum
r0:i

local
data

r3:i
r3:sum

fp
 

#-20
#-16
#-12
#-8
 #-4
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[10]  for – while  Loop (2)

void t10(int i, int sum) {
  sum = 0;
  i   = 0;

  while (i!=10) {
    sum = sum + i;
    i = i + 1;
  }
}

  while (i!=10) {
  24: ea000006 b 44 <t10+0x44>
    sum = sum + i;
  28: e51b2008 ldr r2, [fp, #-8]
  2c: e51b300c ldr r3, [fp, #-12]
  30: e0823003 add r3, r2, r3
  34: e50b3008 str r3, [fp, #-8]
    i = i + 1;
  38: e51b300c ldr r3, [fp, #-12]
  3c: e2833001 add r3, r3, #1
  40: e50b300c str r3, [fp, #-12]
void t10(int i, int sum) {
  sum = 0;
  i   = 0;

  while (i!=10) {
  44: e51b300c ldr r3, [fp, #-12]
  48: e353000a cmp r3, #10
  4c: 1afffff5 bne 28 <t10+0x28>
    sum = sum + i;
    i = i + 1;
  }
}
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[11]  for – from 1  Loop (1)

void t11(int i, int sum) {
  sum = 0;
  i   = 0;

  for (i=1; i<101; i=i*2) {
    sum = sum + i;
    i = i + 1;
  }
}

00000000 <t11>:
void t11(int i, int sum) {
   0: e52db004 push{fp} ; (str 
fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd014 sub sp, sp, #20
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]
  sum = 0;
  14: e3a03000 mov r3, #0
  18: e50b3008 str r3, [fp, #-8]
  i   = 0;
  1c: e3a03000 mov r3, #0
  20: e50b300c str r3, [fp, #-12]

  58: e28bd000 add sp, fp, #0
  5c: e8bd0800 ldmfd sp!, {fp}
  60: e12fff1e bx lr

sp

fp

r1:sum
r0:i

local
data

r3:sum

fp
 

#-20
#-16
#-12
#-8
 #-4
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[11]  for – from 1  Loop (2)

void t11(int i, int sum) {
  sum = 0;
  i   = 0;

  for (i=1; i<101; i=i*2) {
    sum = sum + i;
    i = i + 1;
  }
}

  for (i=1; i<101; i=i*2) {
  24: e3a03001 mov r3, #1
  28: e50b300c str r3, [fp, #-12]
  2c: ea000006 b 4c <t11+0x4c>
    sum = sum + i;
  30: e51b2008 ldr r2, [fp, #-8]
  34: e51b300c ldr r3, [fp, #-12]
  38: e0823003 add r3, r2, r3
  3c: e50b3008 str r3, [fp, #-8]
void t11(int i, int sum) {
  sum = 0;
  i   = 0;

  for (i=1; i<101; i=i*2) {
  40: e51b300c ldr r3, [fp, #-12]
  44: e1a03083 lsl r3, r3, #1
  48: e50b300c str r3, [fp, #-12]
  4c: e51b300c ldr r3, [fp, #-12]
  50: e3530064 cmp r3, #100 ; 0x64
  54: dafffff5 ble 30 <t11+0x30>
    sum = sum + i;
  }
}
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[12]  Arrays

void t12(void) {
  int array[5];

  array[0] = array[0] * 8;
  array[1] = array[1] + 8;
}

00000000 <t12>:
void t12(void) {
   0: e52db004 push{fp} ; (str 
fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd01c sub sp, sp, #28
  int array[5];

  array[0] = array[0] * 8;
   c: e51b3018 ldr r3, [fp, #-24]
  10: e1a03183 lsl r3, r3, #3
  14: e50b3018 str r3, [fp, #-24]
  array[1] = array[1] + 8;
  18: e51b3014 ldr r3, [fp, #-20]
  1c: e2833008 add r3, r3, #8
  20: e50b3014 str r3, [fp, #-20]
}
  24: e28bd000 add sp, fp, #0
  28: e8bd0800 ldmfd sp!, {fp}
  2c: e12fff1e bx lr
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[13]  Large Arrays (1)

void t13(int i) {
  int array[1000];
   
  for (i=0; i<1000; i=i+1) {
    array[i] = array[i] * 8;
  }
}

00000000 <t13>:
void t13(int i) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24ddefb sub sp, sp, #4016 ; 0xfb0
   c: e24dd004 sub sp, sp, #4
  10: e50b0fb0 str r0, [fp, #-4016] ; 0xfb0
  int array[1000];
   
  for (i=0; i<1000; i=i+1) {
  14: e3a03000 mov r3, #0
  18: e50b3fa8 str r3, [fp, #-4008] ; 0xfa8
  1c: ea000011 b 68 <t13+0x68>
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[13]  Large Arrays (2)

void t13(int i) {
  int array[1000];
   
  for (i=0; i<1000; i=i+1) {
    array[i] = array[i] * 8;
  }
}

    array[i] = array[i] * 8;
  20: e51b2fa8 ldr r2, [fp, #-4008] ; 0xfa8
  24: e59f3058 ldr r3, [pc, #88] ; 84 <t13+0x84>
  28: e1a02102 lsl r2, r2, #2
  2c: e24b0004 sub r0, fp, #4
  30: e0802002 add r2, r0, r2
  34: e0823003 add r3, r2, r3
  38: e5933000 ldr r3, [r3]
  3c: e1a02183 lsl r2, r3, #3
  40: e51b1fa8 ldr r1, [fp, #-4008] ; 0xfa8
  44: e59f3038 ldr r3, [pc, #56] ; 84 <t13+0x84>
  48: e1a01101 lsl r1, r1, #2
  4c: e24b0004 sub r0, fp, #4
  50: e0801001 add r1, r0, r1
  54: e0813003 add r3, r1, r3
  58: e5832000 str r2, [r3]
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[13]  Large Arrays (3)

void t13(int i) {
  int array[1000];
   
  for (i=0; i<1000; i=i+1) {
    array[i] = array[i] * 8;
  }
}

void t13(int i) {
  int array[1000];
   
  for (i=0; i<1000; i=i+1) {
  5c: e51b3fa8 ldr r3, [fp, #-4008] ; 0xfa8
  60: e2833001 add r3, r3, #1
  64: e50b3fa8 str r3, [fp, #-4008] ; 0xfa8
  68: e51b2fa8 ldr r2, [fp, #-4008] ; 0xfa8
  6c: e59f3014 ldr r3, [pc, #20] ; 88 <t13+0x88>
  70: e1520003 cmp r2, r3
  74: daffffe9 ble 20 <t13+0x20>
    array[i] = array[i] * 8;
  }
}
  78: e28bd000 add sp, fp, #0
  7c: e8bd0800 ldmfd sp!, {fp}
  80: e12fff1e bx lr
  84: fffff060 .word 0xfffff060
  88: 000003e7 .word 0x000003e7



ARM Assembly Exercises 24 Young Won Lim
7/16/16

[14]  Procedure Calls

int func(void) {
  return 0;
}

int main(void) {
  func();
  return 0;
}

00000000 <func>:
int func(void) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
  return 0;
   8: e3a03000 mov r3, #0
}
   c: e1a00003 mov r0, r3
  10: e28bd000 add sp, fp, #0
  14: e8bd0800 ldmfd sp!, {fp}
  18: e12fff1e bx lr

0000001c <main>:

int main(void) {
  1c: e92d4800 push{fp, lr}
  20: e28db004 add fp, sp, #4
  func();
  24: ebfffffe bl 0 <func>
  return 0;
  28: e3a03000 mov r3, #0
}
  2c: e1a00003 mov r0, r3
  30: e8bd8800 pop {fp, pc}
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[15]  Argument Passing - (A)

int foo(int f, int g, 
        int h, int i) {
  int result;
 
  result = (f+g)-(h+i);
  return result;
}

int t15(void) {
  int y;

  y = foo(2,3,4,5);
  return 0;
}

00000000 <foo>:
int foo(int f, int g, int h, int i) {
   0: e52db004 push{fp} ; (str fp, [sp, #-4]!)
   4: e28db000 add fp, sp, #0
   8: e24dd01c sub sp, sp, #28
   c: e50b0010 str r0, [fp, #-16]
  10: e50b1014 str r1, [fp, #-20]
  14: e50b2018 str r2, [fp, #-24]
  18: e50b301c str r3, [fp, #-28]
  int result;
 
  result = (f+g)-(h+i);
  1c: e51b2010 ldr r2, [fp, #-16]
  20: e51b3014 ldr r3, [fp, #-20]
  24: e0822003 add r2, r2, r3
  28: e51b1018 ldr r1, [fp, #-24]
  2c: e51b301c ldr r3, [fp, #-28]
  30: e0813003 add r3, r1, r3
  34: e0633002 rsb r3, r3, r2
  38: e50b3008 str r3, [fp, #-8]
  return result;
  3c: e51b3008 ldr r3, [fp, #-8]
}
  40: e1a00003 mov r0, r3
  44: e28bd000 add sp, fp, #0
  48: e8bd0800 ldmfd sp!, {fp}
  4c: e12fff1e bx lr
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[15]  Argument Passing - (B)

int foo(int f, int g, 
        int h, int i) {
  int result;
 
  result = (f+g)-(h+i);
  return result;
}

int t15(void) {
  int y;

  y = foo(2,3,4,5);
  return 0;
}

int t15(void) {
  50: e92d4800 push{fp, lr}
  54: e28db004 add fp, sp, #4
  58: e24dd008 sub sp, sp, #8
  int y;

  y = foo(2,3,4,5);
  5c: e3a00002 mov r0, #2
  60: e3a01003 mov r1, #3
  64: e3a02004 mov r2, #4
  68: e3a03005 mov r3, #5
  6c: ebfffffe bl 0 <foo>
  70: e50b0008 str r0, [fp, #-8]
  return 0;
  74: e3a03000 mov r3, #0
}
  78: e1a00003 mov r0, r3
  7c: e24bd004 sub sp, fp, #4
  80: e8bd8800 pop {fp, pc}
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