
!"#$%&'#()*+,*-.'/#"0(+"*

1.2/#"%*3&+0&.44#"0*556*5"'(&728+"'*92+"(:;<*

!  1+$%*#"'(&728+"'=*&%0#'(%&'=*.";*+>%&.";'*

!  ?+4>@%(%*.;;&%''#"0*4+;%=*.;;&%''*2+4>7(.8+"*9leal) 
!  A&#(/4%82*+>%&.8+"'*9#"2@7;#"0*'+4%*BCDEDF*#"'(&728+"'<*

!  ?+";#8+"*2+;%'*
!  ?+"(&+@=*7"2+";#8+".@*.";*2+";#8+".@*G&."2/%'*

!  -/#@%*@++>'*

!  H+&*@++>'*
!  IJ#(2/*'(.(%4%"('*

?IKLMN*E*A7(74"*OPNP* N*

!"#$%&'#()*+,*-.'/#"0(+"*

?*?+;%*
int fact_do(int x) 
{ 
  int result = 1; 
  do { 
    result *= x; 
    x = x-1; 
  } while (x > 1); 
  return result; 
} 

Q+(+*R%&'#+"*
int fact_goto(int x) 
{ 
  int result = 1; 
loop: 
  result *= x; 
  x = x-1; 
  if (x > 1) goto loop; 
  return result; 
} 

ST+E-/#@%U*V++>*KB.4>@%*

!  !'%*G.2WJ.&;*G&."2/*(+*2+"8"7%*@++>#"0*

!  X"@)*(.W%*G&."2/*J/%"*SJ/#@%U*2+";#8+"*/+@;'*

?IKLMN*E*A7(74"*OPNP* O*



!"#$%&'#()*+,*-.'/#"0(+"*

Q+(+*R%&'#+"*
int 
fact_goto(int x) 
{ 
  int result = 1; 

loop: 
  result *= x; 
  x = x-1; 
  if (x > 1) 
    goto loop; 

  return result; 
} 

ST+E-/#@%U*V++>*?+4>#@.8+"*
Y%0#'(%&'6*

%edx  x 
%eax  result 

fact_goto: 
 pushl %ebp  # Setup 
 movl %esp,%ebp  # Setup 
 movl $1,%eax  # eax = 1 
 movl 8(%ebp),%edx  # edx = x 

.L11: 
 imull %edx,%eax  # result *= x 
 decl %edx  # x-- 
 cmpl $1,%edx  # Compare x : 1 
 jg .L11  # if > goto loop 

 movl %ebp,%esp  # Finish 
 popl %ebp  # Finish 
 ret  # Finish 

A''%4G@)*

Z&."'@.8+"[*

?IKLMN*E*A7(74"*OPNP* L*

!"#$%&'#()*+,*-.'/#"0(+"*

Q+(+*R%&'#+"*
int 
fact_goto(int x) 
{ 
  int result = 1; 

loop: 
  result *= x; 
  x = x-1; 
  if (x > 1) 
    goto loop; 

  return result; 
} 

ST+E-/#@%U*V++>*?+4>#@.8+"*
Y%0#'(%&'6*

%edx  x 
%eax  result 

fact_goto: 
 pushl %ebp  # Setup 
 movl %esp,%ebp  # Setup 
 movl $1,%eax  # eax = 1 
 movl 8(%ebp),%edx  # edx = x 

.L11: 
 imull %edx,%eax  # result *= x 
 decl %edx  # x-- 
 cmpl $1,%edx  # Compare x : 1 
 jg .L11  # if > goto loop 

 movl %ebp,%esp  # Finish 
 popl %ebp  # Finish 
 ret  # Finish 

A''%4G@)*

?IKLMN*E*A7(74"*OPNP* F*



!"#$%&'#()*+,*-.'/#"0(+"*

?*?+;%*
do  
  !"#$%
  while (&'()); 

Q+(+*R%&'#+"*
loop: 
  !"#$%
  if (&'()) 
    goto loop 

Q%"%&.@*ST+E-/#@%U*Z&."'@.8+"*

!  !"#$**

!  &'()*&%(7&"'*#"(%0%&*

!"#"$%&'()('&'*"+,"-+.,' ""

!#"$%&'()('&'*"+,"&(/'"

{ 
  +),)'-'.)N\*
  +),)'-'.)O\*
    ]*
  +),)'-'.).\*
} 

?IKLMN*E*A7(74"*OPNP* M*

!"#$%&'#()*+,*-.'/#"0(+"*

?*?+;%*
int fact_while(int x) 
{ 
  int result = 1; 
  while (x > 1) { 

    result *= x; 
    x = x-1; 
  }; 

  return result; 
} 

Q+(+*R%&'#+"*^N*
int fact_while_goto(int x) 
{ 
  int result = 1; 
loop: 
  if (!(x > 1)) 
    goto done;   
  result *= x; 
  x = x-1; 
  goto loop; 
done: 
  return result; 
} 

S-/#@%U*V++>*KB.4>@%*

!  5'*(/#'*2+;%*%_7#$.@%"(*(+*(/%*;+EJ/#@%*$%&'#+"[*

!  17'(*`74>*+7(*+,*@++>*#,*(%'(*,.#@'*

?IKLMN*E*A7(74"*OPNP* D*



!"#$%&'#()*+,*-.'/#"0(+"*

?*?+;%*
int fact_while(int x) 
{ 
  int result = 1; 
  while (x > 1) { 
    result *= x; 
    x = x-1; 
  }; 
  return result; 
} 

Q+(+*R%&'#+"*^O*
int fact_while_goto2(int x) 
{ 
  int result = 1; 
  if (!(x > 1)) 
    goto done;   
loop: 
  result *= x; 
  x = x-1; 
  if (x > 1) 
    goto loop; 
done: 
  return result; 
} 

A@(%&".8$%*S-/#@%U*V++>*Z&."'@.8+"*

!  a#'(+&#2.@@)*7'%;*G)*Q??*

!  !'%'*'.4%*#""%&*@++>*.'*;+E
J/#@%*$%&'#+"*

!  Q7.&;'*@++>*%"(&)*J#(/*%B(&.*
(%'(*

?IKLMN*E*A7(74"*OPNP* b*

!"#$%&'#()*+,*-.'/#"0(+"*

-/#@%*$%&'#+"*
while (&'()) 
  Body 

T+E-/#@%*R%&'#+"*
  if (!&'())  
    goto done; 
  do 
    !"#$%
    while(&'()); 
done: 

Q%"%&.@*S-/#@%U*Z&."'@.8+"*

Q+(+*R%&'#+"*
  if (!&'()) 
    goto done; 
loop: 
  !"#$%
  if (&'()) 
    goto loop; 
done: 

?IKLMN*E*A7(74"*OPNP* C*



!"#$%&'#()*+,*-.'/#"0(+"*

?*?+;%*
int fact_while(int x) 
{ 
  int result = 1; 
  while (x > 1) { 
    result *= x; 
    x = x-1; 
  }; 
  return result; 
} 

Q+(+*R%&'#+"*
int fact_while_goto3(int x) 
{ 
  int result = 1; 
  goto middle;   
loop: 
  result *= x; 
  x = x-1; 
middle: 
  if (x > 1) 
    goto loop; 
  return result; 
} 

c%J*I()@%*S-/#@%U*V++>*Z&."'@.8+"*

! Y%2%"(*(%2/"#_7%*,+&*Q??*

! 01&2"3456"7"89:;:<"
! H#&'(*#(%&.8+"*`74>'*+$%&*G+;)*
2+4>7(.8+"*J#(/#"*@++>*

?IKLMN*E*A7(74"*OPNP* d*

!"#$%&'#()*+,*-.'/#"0(+"*

?*?+;%*
while (&'()) 
  !"#$%

e74>E(+E1#;;@%*-/#@%*Z&."'@.8+"*

!  A$+#;'*;7>@#2.8"0*(%'(*2+;%*

!  !"2+";#8+".@*goto*#"27&'*"+*
>%&,+&4."2%*>%".@()*

!  *for*@++>'*2+4>#@%;*#"*'#4#@.&*,.'/#+"*

Q+(+*R%&'#+"*
goto middle; 
loop: 
  !"#$%
middle: 
  if (&'()) 
    goto loop; 

Q+(+*93&%$#+7'<*R%&'#+"*
  if (!&'()) 
    goto done; 
loop: 
  !"#$%
  if (&'()) 
    goto loop; 
done: 

?IKLMN*E*A7(74"*OPNP* NP*



!"#$%&'#()*+,*-.'/#"0(+"*

int fact_while(int x) 
{ 
  int result = 1; 
  while (x > 1) { 
    result *= x; 
    x--; 
  }; 
  return result; 
} 

# x in %edx, result in %eax 
  jmp   .L34       #   goto Middle 
.L35:              # Loop: 
  imull %edx, %eax #   result *= x 
  decl  %edx       #   x-- 
.L34:              # Middle: 
  cmpl  $1, %edx   #   x:1 
  jg    .L35       #   if >, goto Loop   

e74>E(+E1#;;@%*KB.4>@%*

?IKLMN*E*A7(74"*OPNP* NN*

!"#$%&'#()*+,*-.'/#"0(+"*

f7#2W*Y%$#%J*

!  ?+4>@%(%*4%4+&)*.;;&%''#"0*4+;%*
!  (%eax), 17(%eax), 2(%ebx, %ecx, 8), … 

!  A&#(/4%82*+>%&.8+"'*(/.(*;+*'%(*2+";#8+"*2+;%'*
!  subl %eax, %ecx         # ecx = ecx + eax 
!  sall $4,%edx       # edx = edx << 4 
!  addl 16(%ebp),%ecx      # ecx = ecx + Mem[16+ebp] 
!  imull %ecx,%eax       # eax = eax * ecx 

!  A&#(/4%82*+>%&.8+"'*(/.(*;+*cXZ*'%(*2+";#8+"*2+;%'*
!  leal 4(%edx,%eax),%eax  # eax = 4 + edx + eax 

?IKLMN*E*A7(74"*OPNP* NO*



!"#$%&'#()*+,*-.'/#"0(+"*

f7#2W*Y%$#%J*

!  BCDEDF*$'g*5ALO*
!  3%&'='("('=$,&'(,>"ND*B*DFEG#(*?,@"C*B*LOEG#(*
!  movq, addq, A"?,@""movl, addlB"A"
!  0'C'(",/))1(&"-1(")+,,$%=""

-/%DE1%"+(=/F'%&,"$%"('=$,&'(,"

!  ?+"(&+@*
!  G1%*$E1%"D1*'"('=$,&'(,"
!  H'&"+,",$*'"'I'D&"1("JK"cmp, test 
!  L,'*>""

!  M'+*"1/&"JK",'&8"$%,&(/DE1%,"Nsetg, setleB"AO""
!  P("JK"D1%*$E1%+."Q/F),"Njle .L4, je .L10, …O"

%rax 

%rbx 

%rcx 

%rdx 

%rsi 

%rdi 

%rsp 

%rbp 

%eax 

%edx 

%ecx 

%ebx 

%esi 

%edi 

%esp 

%ebp 

%r8 

%r9 

%r10 

%r11 

%r12 

%r13 

%r14 

%r15 

%r8d 

%r9d 

%r10d 

%r11d 

%r12d 

%r13d 

%r14d 

%r15d 

CF ZF SF OF 

?IKLMN*E*A7(74"*OPNP* NL*

!"#$%&'#()*+,*-.'/#"0(+"*

f7#2W*Y%$#%J*

!  T+E-/#@%*@++>*

!  -/#@%ET+*@++>*

?*?+;%*
do  
  !"#$%
  while (&'()); 

Q+(+*R%&'#+"*
loop: 
  !"#$%
  if (&'()) 
    goto loop 

-/#@%*$%&'#+"*
while (&'()) 
  Body 

T+E-/#@%*R%&'#+"*
  if (!&'())  
    goto done; 
  do 
    !"#$%
    while(&'()); 
done: 

Q+(+*R%&'#+"*
  if (!&'()) 
    goto done; 
loop: 
  !"#$%
  if (&'()) 
    goto loop; 
done: 

goto middle; 
loop: 
  !"#$%
middle: 
  if (&'()) 
    goto loop; 

"/%

?IKLMN*E*A7(74"*OPNP* NF*



!"#$%&'#()*+,*-.'/#"0(+"*

SH+&U*V++>*KB.4>@%6*I_7.&%E.";E17@8>@)*

!  A@0+&#(/4*
!  R8).1$&"J$&"(')(','%&+E1%>"p = p0 + 2p1 + 22p2 + … 2n–1pn–1"

!  S$?',>"xp = z0 · z1 2 · (z2 2) 2 · … · (…((zn –1
2) 2 )…) 2!

zi = 1""T2'%"pi = 0!
zi = x  T2'%"pi = 1"

!  G1F).'8$&K"O(log p)!

/* Compute x raised to nonnegative power p */ 
int ipwr_for(int x, unsigned p) 
{ 
 int result; 
  for (result = 1; p != 0; p = p>>1) { 
   if (p & 0x1) 

        result *= x; 
      x = x*x; 
    } 
   return result; 
} 

.01%%84%'*

KB.4>@%*

LNP *h*LO*i*LC*

*h*LO*i*99LO<O<O*

?IKLMN*E*A7(74"*OPNP* NM*

!"#$%&'#()*+,*-.'/#"0(+"*

ipwr*?+4>7(.8+"*
/* Compute x raised to nonnegative power p */ 
int ipwr_for(int x, unsigned p) 
{ 
 int result; 
  for (result = 1; p != 0; p = p>>1) { 
   if (p & 0x1) 

        result *= x; 
      x = x*x; 
    } 
   return result; 
} 

G%,+&%*#(%&.8+"* result x=3 p=10 
N* 1 3 10=10102 

O* 1 9 5= 1012 
L* 9 81 2=  102 
F* 9 6561 1=   12 
M* 59049 43046721 02 

?IKLMN*E*A7(74"*OPNP* ND*



!"#$%&'#()*+,*-.'/#"0(+"*

SH+&U*V++>*KB.4>@%*

for (2.3); &'(); 45#,)') 
    !"#$%

  int result; 
  for (result = 1; p != 0; p = p>>1) 
  { 
    if (p & 0x1) 
      result *= x; 
    x = x*x; 
  } 

Q%"%&.@*H+&4*

2.3)%

result = 1 
&'()%

p != 0 
45#,)'%

p = p >> 1 
!"#$%

  { 
    if (p & 0x1) 
      result *= x; 
    x = x*x; 
  } 

?IKLMN*E*A7(74"*OPNP* Nb*

!"#$%&'#()*+,*-.'/#"0(+"*

SH+&U"*S-/#@%U"*ST+E-/#@%U*

for (2.3); &'(); 45#,)'%) 

    !"#$%

2.3); 
while (&'()%) { 
    !"#$%
    45#,)'%;%
} 

Q+(+*R%&'#+"*

  2.3); 
  if (!&'()) 
    goto done; 
loop: 
  !"#$ 
  45#,)'%; 
  if (&'()) 
    goto loop; 
done: 

-/#@%*R%&'#+"*H+&*R%&'#+"*

T+E-/#@%*R%&'#+"*

  2.3); 
  if (!&'()) 
    goto done; 
  do { 
    !"#$%
    45#,)'%; 
  } while (&'())%
done: 

?IKLMN*E*A7(74"*OPNP* NC*



!"#$%&'#()*+,*-.'/#"0(+"*

H+&EV++>6*?+4>#@.8+"*^N*

for (2.3); &'(); 45#,)'%) 

    !"#$%

Q+(+*R%&'#+"*

  2.3); 
  if (!&'()) 
    goto done; 
loop: 
  !"#$ 
  45#,)'%; 
  if (&'()) 
    goto loop; 
done: 

H+&*R%&'#+"* for (result = 1; p != 0; p = p>>1) 
{ 
  if (p & 0x1) 
    result *= x; 
  x = x*x; 
} 

  result = 1; 
  if (p == 0) 
    goto done; 
loop: 
  if (p & 0x1) 
    result *= x; 
  x = x*x; 
  p = p >> 1; 
  if (p != 0) 
    goto loop; 
done: 

?IKLMN*E*A7(74"*OPNP* Nd*

!"#$%&'#()*+,*-.'/#"0(+"*

SH+&U"*S-/#@%U*9e74>E(+E1#;;@%<*

for (2.3); &'(); 45#,)'%) 

    !"#$%

2.3); 
while (&'()%) { 
    !"#$%
    45#,)'%;%
} 

  2.3); 
  goto middle; 
loop: 
  !"#$ 
  45#,)'%; 
middle: 
  if (&'()) 
    goto loop; 
done: 

-/#@%*R%&'#+"*

H+&*R%&'#+"*

Q+(+*R%&'#+"*

?IKLMN*E*A7(74"*OPNP* OP*



!"#$%&'#()*+,*-.'/#"0(+"*

H+&EV++>6*?+4>#@.8+"*^O*

for (2.3); &'(); 45#,)'%) 

    !"#$%

  2.3); 
  goto middle; 
loop: 
  !"#$ 
  45#,)'%; 
middle: 
  if (&'()) 
    goto loop; 
done: 

H+&*R%&'#+"*

Q+(+*R%&'#+"*

for (result = 1; p != 0; p = p>>1) 
{ 
  if (p & 0x1) 
    result *= x; 
  x = x*x; 
} 

  result = 1; 
goto middle; 
loop: 
  if (p & 0x1) 
    result *= x; 
  x = x*x; 
  p = p >> 1; 
middle: 
  if (p != 0) 
    goto loop; 
done: 

?IKLMN*E*A7(74"*OPNP* ON*

!"#$%&'#()*+,*-.'/#"0(+"*

IJ#(2/*I(.(%4%"(*
KB.4>@%*

! 17@8>@%*2.'%*@.G%@'*
!  U'('>"VB":"

! H.@@*(/&+70/*2.'%'*
!  U'('>"6"

! 1#''#"0*2.'%'*
!  U'('>"<"

long switch_eg 
   (long x, long y, long z) 
{ 
    long w = 1; 
    switch(x) { 
    case 1: 
        w = y*z; 
        break; 
    case 2: 
        w = y/z; 
        /* Fall Through */ 
    case 3: 
        w += z; 
        break; 
    case 5: 
    case 6: 
        w -= z; 
        break; 
    default: 
        w = 2; 
    } 
    return w; 
} 

?IKLMN*E*A7(74"*OPNP* OO*



!"#$%&'#()*+,*-.'/#"0(+"*

e74>*Z.G@%*I(&72(7&%*

?+;%*j@+2W*
P*

Targ0: 

?+;%*j@+2W*
N*

Targ1: 

?+;%*j@+2W*
O*

Targ2: 

?+;%*j@+2W*
.kN*

Targn-1: 

• 
• 
• 

Targ0 

Targ1 

Targ2 

Targn-1 

• 
• 
• 

jtab: 

target = JTab[x]; 
goto *target; 

switch(x) { 
  case val_0: 
    !6"78*P*
  case val_1: 
    !6"78*N*
    • • •*
  case val_n-1: 
    !6"78*.kN 
} 

IJ#(2/*H+&4*

A>>&+B#4.(%*Z&."'@.8+"*

e74>*Z.G@%* e74>*Z.&0%('*

?IKLMN*E*A7(74"*OPNP* OL*

!"#$%&'#()*+,*-.'/#"0(+"*

IJ#(2/*I(.(%4%"(*KB.4>@%*95ALO<*

I%(7>6* switch_eg: 
 pushl %ebp  # Setup 
 movl  %esp, %ebp  # Setup 
 pushl %ebx  # Setup 
 movl  $1, %ebx  # w = 1 
 movl  8(%ebp), %edx  # edx = x 
 movl  16(%ebp), %ecx # ecx = z 
 cmpl  $6, %edx  # x:6 
 ja    .L61  # if > goto default 
 jmp   *.L62(,%edx,4) # goto JTab[x] 

long switch_eg(long x, long y, long z) 
{ 
    long w = 1; 
    switch(x) { 
      . . . 
    } 
    return w; 
} 

&/,.(6,9".:%

?IKLMN*E*A7(74"*OPNP* OF*



!"#$%&'#()*+,*-.'/#"0(+"*

IJ#(2/*I(.(%4%"(*KB.4>@%*95ALO<*

I%(7>6* switch_eg: 
 pushl %ebp  # Setup 
 movl  %esp, %ebp  # Setup 
 pushl %ebx  # Setup 
 movl  $1, %ebx  # w = 1 
 movl  8(%ebp), %edx  # edx = x 
 movl  16(%ebp), %ecx # ecx = z 
 cmpl  $6, %edx  # x:6 
 ja    .L61  # if > goto default 
 jmp   *.L62(,%edx,4) # goto JTab[x] 

long switch_eg(long x, long y, long z) 
{ 
    long w = 1; 
    switch(x) { 
      . . . 
    } 
    return w; 
} 

2.#3/'7)%%
;<-5%

e74>*(.G@%*

.section .rodata 
   .align 4 
.L62: 
 .long   .L61  # x = 0 
 .long   .L56  # x = 1 
 .long   .L57  # x = 2 
 .long   .L58  # x = 3 
 .long   .L61  # x = 4 
 .long   .L60  # x = 5 
 .long   .L60  # x = 6 

?IKLMN*E*A7(74"*OPNP* OM*

!"#$%&'#()*+,*-.'/#"0(+"*

A''%4G@)*I%(7>*KB>@.".8+"*

!  Z.G@%*I(&72(7&%*
!  R+D2"&+(='&"('W/$(',"<"JK&',"
!  0+,'"+**(',,"+&".L62*

!  e74>#"0*
T#&%2(6 jmp .L61 
!  X/F)"&+(='&"$,"*'%1&'*"JK".+J'.".L61 

5";#&%2(6 jmp *.L62(,%edx,4) 
!  H&+(&"1-"Q/F)"&+J.'>"gL62 
!  Y/,&",D+.'"JK"-+D&1("1-"<"N.+J'.,"2+?'"56;J$&"!"<"0K&',"1%"3456O"
!  Z'&D2"&+(='&"-(1F"'I'DE?'"4**(',,"gL62 + edx*4 

!  P%.K"-1(""#"#"x"#":"

.section .rodata 
   .align 4 
.L62: 
 .long   .L61  # x = 0 
 .long   .L56  # x = 1 
 .long   .L57  # x = 2 
 .long   .L58  # x = 3 
 .long   .L61  # x = 4 
 .long   .L60  # x = 5 
 .long   .L60  # x = 6 

e74>*(.G@%*

?IKLMN*E*A7(74"*OPNP* OD*



!"#$%&'#()*+,*-.'/#"0(+"*

e74>*Z.G@%*

.section .rodata 
   .align 4 
.L62: 
 .long   .L61  # x = 0 
 .long   .L56  # x = 1 
 .long   .L57  # x = 2 
 .long   .L58  # x = 3 
 .long   .L61  # x = 4 
 .long   .L60  # x = 5 
 .long   .L60  # x = 6 

e74>*(.G@%*

    switch(x) { 
    case 1:      // .L56 
        w = y*z; 
        break; 
    case 2:      // .L57 
        w = y/z; 
        /* Fall Through */ 
    case 3:      // .L58 
        w += z; 
        break; 
    case 5: 
    case 6:      // .L60 
        w -= z; 
        break; 
    default:     // .L61 
        w = 2; 
    } 

?IKLMN*E*A7(74"*OPNP* Ob*

!"#$%&'#()*+,*-.'/#"0(+"*

?+;%*j@+2W'*93.&8.@<*
.L61:  // Default case 
 movl  $2, %ebx    # w = 2 
 movl  %ebx, %eax  # Return w 
 popl  %ebx 
 leave 
 ret 

.L57:  // Case 2: 
 movl  12(%ebp), %eax  # y 
 cltd             # Div prep 
 idivl %ecx       # y/z       
 movl  %eax, %ebx # w = y/z 

# Fall through 
.L58:  // Case 3:             
 addl  %ecx, %ebx # w+= z 
 movl  %ebx, %eax # Return w 
 popl  %ebx 
 leave 
 ret 

  switch(x) { 
    . . . 
  case 2:      // .L57 
      w = y/z; 
      /* Fall Through */ 
  case 3:      // .L58 
      w += z; 
      break; 
    . . . 
  default:     // .L61 
      w = 2; 
  } 

?IKLMN*E*A7(74"*OPNP* OC*
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.L60: // Cases 5&6: 
 subl  %ecx, %ebx  # w –= z 
 movl  %ebx, %eax  # Return w 
 popl  %ebx 
 leave 
 ret 

.L56: // Case 1: 
 movl  12(%ebp), %ebx # w = y 
 imull %ecx, %ebx     # w*= z 
 movl  %ebx, %eax  # Return w 
 popl  %ebx 
 leave 
 ret 

    switch(x) { 
    case 1:      // .L56 
        w = y*z; 
        break; 
      . . . 
    case 5: 
    case 6:      // .L60 
        w -= z; 
        break; 
      . . . 
    } 

?IKLMN*E*A7(74"*OPNP* Od*
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!  I%(7>*
!  [+J'.".L61*J'D1F',"+**(',,"0x08048630*
!  [+J'.".L62*J'D1F',"+**(',,"0x080488dc 

08048610 <switch_eg>: 
 . . . 
08048622:  77 0c                   ja     8048630  
08048624:  ff 24 95 dc 88 04 08    jmp    *0x80488dc(,%edx,4) 

switch_eg: 
  . . . 
 ja    .L61  # if > goto default 
 jmp   *.L62(,%edx,4) # goto JTab[x] 

A''%4G@)*?+;%*

T#'.''%4G@%;*XG`%2(*?+;%*
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5ALO*XG`%2(*?+;%*92+"(g<*
!  e74>*Z.G@%*

!  \1',%]&",21T"/)"$%"*$,+,,'FJ.'*"D1*'"

!  G+%"$%,)'D&"/,$%="S\0"
 gdb asm-cntl 
(gdb) x/7xw 0x080488dc 

!  R!+F$%'"^"2'!+*'D$F+."-1(F+&"_"1(*,`"N<;JK&',"'+D2O"

!  L,'"D1FF+%*"_help x`"&1"='&"-1(F+&"*1D/F'%&+E1%"

0x080488dc: 
  0x08048630 
  0x08048650 
  0x0804863a 
  0x08048642 
  0x08048630 
  0x08048649 
  0x08048649 

?IKLMN*E*A7(74"*OPNP* LN*
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 8048630:       bb 02 00 00 00          mov    $0x2,%ebx 
 8048635:       89 d8                   mov    %ebx,%eax 
 8048637:       5b                      pop    %ebx 
 8048638:       c9                      leave 
 8048639:       c3                      ret 
 804863a:       8b 45 0c                mov    0xc(%ebp),%eax 
 804863d:       99                      cltd 
 804863e:       f7 f9                   idiv   %ecx 
 8048640:       89 c3                   mov    %eax,%ebx 
 8048642:       01 cb                   add    %ecx,%ebx 
 8048644:       89 d8                   mov    %ebx,%eax 
 8048646:       5b                      pop    %ebx 
 8048647:       c9                      leave 
 8048648:       c3                      ret 
 8048649:       29 cb                   sub    %ecx,%ebx 
 804864b:       89 d8                   mov    %ebx,%eax 
 804864d:       5b                      pop    %ebx 
 804864e:       c9                      leave 
 804864f:       c3                      ret 
 8048650:       8b 5d 0c                mov    0xc(%ebp),%ebx 
 8048653:       0f af d9                imul   %ecx,%ebx 
 8048656:       89 d8                   mov    %ebx,%eax 
 8048658:       5b                      pop    %ebx 
 8048659:       c9                      leave 
 804865a:       c3                      ret 

?IKLMN*E*A7(74"*OPNP* LO*
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1.(2/#"0*T#'.''%4G@%;*Z.&0%('*
 8048630:       bb 02 00 00 00          mov 
 8048635:       89 d8                   mov 
 8048637:       5b                      pop 
 8048638:       c9                      leave 
 8048639:       c3                      ret 
 804863a:       8b 45 0c                mov 
 804863d:       99                      cltd 
 804863e:       f7 f9                   idiv 
 8048640:       89 c3                   mov 
 8048642:       01 cb                   add 
 8048644:       89 d8                   mov 
 8048646:       5b                      pop 
 8048647:       c9                      leave 
 8048648:       c3                      ret 
 8048649:       29 cb                   sub 
 804864b:       89 d8                   mov 
 804864d:       5b                      pop 
 804864e:       c9                      leave 
 804864f:       c3                      ret 
 8048650:       8b 5d 0c                mov 
 8048653:       0f af d9                imul 
 8048656:       89 d8                   mov 
 8048658:       5b                      pop 
 8048659:       c9                      leave 
 804865a:       c3                      ret 

0x08048630 
0x08048650 
0x0804863a 
0x08048642 
0x08048630 
0x08048649 
0x08048649 

?IKLMN*E*A7(74"*OPNP* LL*

!"#$%&'#()*+,*-.'/#"0(+"*

I744.&#l#"0*
!  ?*?+"(&+@*
!  $-;&2'%;'.,'"
! *1;T2$.'"
! T2$.'B"-1("
! ,T$&D2"

!  A''%4G@%&*?+"(&+@*
! G1%*$E1%+."Q/F)"

! G1%*$E1%+."F1?'"

!  3%*$('D&"Q/F)"

! G1F)$.'("

! Y/,&"='%'(+&'"+,,'FJ.K"D1*'"&1"
$F).'F'%&"F1('"D1F).'8"D1%&(1."

!  I(.";.&;*Z%2/"#_7%'*
! [11),"D1%?'(&'*"&1"*1;T2$.'"-1(F"

! [+(='",T$&D2",&+&'F'%&,"/,'"Q/F)"&+J.',"

! H)+(,'",T$&D2",&+&'F'%&,"F+K"/,'"
*'D$,$1%"&('',"N,''"&'8&O"

!  ?+";#8+"'*#"*?5I?*
! G3HG"F+D2$%',"='%'(+..K"2+?'"D1%*$E1%"
D1*'"('=$,&'(,"


