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

1.2/#"%*3&+0&.44#"0*56*7.'#2'*

!! -/.(*#'*."*589*:5"'(&;2<+"*8%(*9&2/#(%2(;&%=*

!! 9*>&#%,*#'(+&)*+,*5"(%?*@&+2%''+&'*."A*.&2/#(%2(;&%'*

!! !"#$%&'()*$++)(+&,-./.'$0.12&

!! !"#$%&3.*()1(*4.#$*#5($+&

!! BC*.''%4>?)C*4.2/#"%*2+A%*

!! 9''%4>?)*>.'#2'6*&%0#'(%&'C*+@%&."A'C*4+$%*#"'(&;2<+"'*

DE*9@&#?*FDGF* G*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

-/.(*'/+;?A*(/%*H-I8-*#"(%&,.2%*>%J*

DE*9@&#?*FDGF* F*5"'(&;2<+"*8%(*9&2/#(%2(;&%*



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

K/%*L%"%&.?*589*

DE*9@&#?*FDGF* M*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

PC 

... 

Registers 

Instructions 

Memory 

Data 

CPU 

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

L%"%&.?*589*N%'#0"*N%2#'#+"'*

!! 5"'(&;2<+"'*

!! -41#&."+#(5*6)"+&1($&171.%18%$9&-41#&0)&#4$:&0)9&

!! ;)<&1($&#4$:&$"*)0$09&

!! O%0#'(%&'*

!! ;)<&31":&($=.+#$(+&1($&#4$($9&

!! ;)<&<.0$&1($&#4$:9&

!! 1%4+&)*

!! ;)<&0)&:)5&+'$*.>:&1&3$3)(:&%)*16)"9&

DE*9@&#?*FDGF* P*5"'(&;2<+"*8%(*9&2/#(%2(;&%*



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

H-I8-*5"(%&,.2%6*B+A%*I*B+4@#?%*I*O;"*K#4%'*

DE*9@&#?*FDGF* Q*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

-/.(*4.R%'*@&+0&.4'*&;"*,.'(J*

(deja-vu? !) 

Hardware 

User 

program 
in C 

Assembler C 

compiler 

B+A%*K#4%* B+4@#?%*K#4%* O;"*K#4%*

.exe file .c file 

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

ST%2;<"0*3&+0&.4'*U.'(V*

!! K/%*<4%*&%W;#&%A*(+*%T%2;(%*.*@&+0&.4*A%@%"A'*+"6*

!! ?4$&'()=(13&,1+&<(.@$"&."&AB&>)(&."+#1"*$2&

!! ?4$&*)3'.%$(C&<41#&+$#&)>&1++$38%$(&."+#(5*6)"+&.#&#(1"+%1#$+&#4$&A&

'()=(13&."#)&

!! ?4$&!DEC&<41#&+$#&)>&."+#(5*6)"+&.#&310$&171.%18%$&#)&#4$&*)3'.%$(&

!! ?4$&41(0<1($&.3'%$3$"#16)"C&4)<&35*4&63$&.#&#1/$+&#)&$F$*5#$&1"&

."+#(5*6)"&

!! K/%&%*#'*.*2+4@?%T*#"(%&.2<+"*.4+"0*(/%'%*

DE*9@&#?*FDGF* E*5"'(&;2<+"*8%(*9&2/#(%2(;&%*



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

5"(%?*TXE*3&+2%''+&'*

!! K+(.??)*A+4#".(%*(/%*'%&$%&I?.@(+@*4.&R%(*

!! S$+?;<+".&)*A%'#0"*

!! G1*/<1(0+&*)3'168%$&5'&5"6%&HIHJB&."#()05*$0&."&KLMH&

!! E00$0&3)($&>$1#5($+&1+&63$&=)$+&)"&

!! B+4@?%T*#"'(&;2<+"*'%(*2+4@;(%&*:B58B=*

!! N1":&0.O$($"#&."+#(5*6)"+&<.#4&31":&0.O$($"#&>)(31#+&

!! G5#B&)"%:&+31%%&+58+$#&$"*)5"#$($0&<.#4&P."5F&'()=(13+&

!! ;1(0&#)&31#*4&'$(>)(31"*$&)>&Q$05*$0&!"+#(5*6)"&D$#&A)3'5#$(+&,Q!DA2&

!! G5#B&!"#$%&41+&0)"$&R5+#&#41#S&

DE*9@&#?*FDGF* Y*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

5"(%?*TXE*S$+?;<+"6*1#?%'(+"%'*

DE*9@&#?*FDGF* X*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

!!XDXE *GZYX *FZ[ *Q\GD*

!! T.(+#&KJU8.#&'()*$++)(V&&G1+.+&>)(&!GN&WA&X&YZD&

!! KNG&100($++&+'1*$&

!!MXE *GZXQ *FYQ[ *GE\MM **

!! T.(+#&[\&8.#&'()*$++)(&B&($>$(($0&#)&1+&!E[\&

!! E00$0&]^1#&100($++."=_&

!! A1'18%$&)>&(5""."=&`".F&

!! [\U8.#&P."5Fa=**&5+$+&")&."+#(5*6)"+&."#()05*$0&."&%1#$(&3)0$%+&

!!3%"<;4*PU *FDDQ *FMD1 *FXDD\MXDD*

!! T.(+#&JbU8.#&'()*$++)(&

!!N$1"<4.%$B&W$"653&b+&,c$#85(+#&1(*4V2&'41+$0&)5#&."&>17)(&)>&]A)($_&%."$



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

5"(%?*TXE*3&+2%''+&'*

!!1.2/#"%*S$+?;<+"*

!! bHJ &KLHL &KVLN &&

!! W$"653 &KLL[ &[VKN&

!! W$"653aNNd &KLLM &bVeN&

!! W$"653W() &KLLe &JVeN&

!! W$"653&!!! &KLLL &HV\N&

!! W$"653&b &\IIK &b\N&

!! A)($&\&Y5) &\IIJ &\LKN&

!!9AA%A*U%.(;&%'*

!! !"+#(5*6)"+&#)&+5'')(#&35%63$0.1&)'$(16)"+&

!! W1(1%%$%&)'$(16)"+&)"&KB&\B&1"0&bU8:#$&01#1B&8)#4&."#$=$(&X&TW&

!! !"+#(5*6)"+&#)&$"18%$&3)($&$f*.$"#&*)"0.6)"1%&)'$(16)"+&

!!]#";TILBB*S$+?;<+"*

!! g$(:&%.3.#$0&.3'1*#&)"&'$(>)(31"*$&UUU&3)+#%:&*13$&>()3&;-V&
Z*DE*9@&#?*FDGF* 5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

TXE*B?+"%'6*9A$."2%A*1#2&+*N%$#2%'*:91N=*

!! H#'(+&#2.??)*

!! ENY&41+&>)%%)<$0&R5+#&8$4."0&!"#$%&

!! E&%.@%$&8.#&+%)<$(B&1&%)#&*4$1'$(&

!! K/%"*

!! Q$*(5.#$0&#)'&*.(*5.#&0$+.="$(+&>()3&Y.=.#1%&hi5.'3$"#&1"0&)#4$(&

0)<"<1(0&#($"0."=&*)3'1".$+&

!! G5.%#&Z'#$()"C&#)5=4&*)3'$6#)(&#)&W$"653&b&

!! Y$7$%)'$0&FHJUJbB&#4$.(&)<"&$F#$"+.)"&#)&Jb&8.#+&

DE*9@&#?*FDGF* GD*5"'(&;2<+"*8%(*9&2/#(%2(;&%*



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

5"(%?^'*EP\7#(*

!! 5"(%?*9_%4@(%A*O.A#2.?*8/#`*,&+4*59MF*(+*59EP*

!! ?)#1%%:&0.O$($"#&1(*4.#$*#5($&,!#1".532&1"0&!DE&

!! hF$*5#$+&!E[\&*)0$&)"%:&1+&%$=1*:&

!! W$(>)(31"*$&0.+1'')."6"=&

!! 91N*8(%@@%A*#"*a#(/*S$+?;<+".&)*8+?;<+"*

!! FHJUJb&,")<&*1%%$0&]ENYJb_2&

!! 5"(%?*U%?(*b>?#0.(%A*(+*U+2;'*+"*59EP*

!! ;1(0&#)&103.#&3.+#1/$&)(&#41#&ENY&.+&8$@$(&

!! FDDP6*5"(%?*9""+;"2%'*S1EPK*%T(%"'#+"*(+*59MF*

!! hF#$"0$0&N$3)(:&JbU8.#&?$*4")%)=:&

!! E%3)+#&.0$"6*1%&#)&FHJUJbS&

!! 1%."a/#?%6*S1EPK*a%??*#"(&+A;2%AC**

/+a%$%&C*'<??*+`%"*"+(*;'%A*>)*b8C*@&+0&.4'*

DE*9@&#?*FDGF* GG*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

b;&*B+$%&.0%*#"*MQG*

!! 59MF*

!! ?4$&#(10.6)"1%&FHJ&

!! TXE\EPIS1EPK*

!! ?4$&$3$(=."=&+#1"01(0&j&1%%&P18+&."&Jb&8.#+S&

GF*DE*9@&#?*FDGF* 5"'(&;2<+"*8%(*9&2/#(%2(;&%*



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

B3!*

9''%4>?)*3&+0&.44%&^'*c#%a*

!! 3&+0&.44%&\c#'#>?%*8(.(%*

!! WAC&W()=(13&*)5"#$(&

!! E00($++&)>&"$F#&."+#(5*6)"&

!! A1%%$0&]h!W_&,!E[\2&)(&]Q!W_&,FHJUJb2&

!! Q$=.+#$(&k%$&

!! ;$17.%:&5+$0&'()=(13&01#1&

!! A)"0.6)"&*)0$+&

!! D#)($&+#1#5+&.">)(316)"&18)5#&3)+#&

($*$"#&1(.#43$6*&)'$(16)"&

!! `+$0&>)(&*)"0.6)"1%&8(1"*4."=&

3B*
O%0#'(%&'*

1%4+&)*

b>d%2(*B+A%*

3&+0&.4*N.(.*

b8*N.(.*

E00($++$+&

Y1#1&

!"+#(5*6)"+&

8(.2R*

B+"A#<+"*

B+A%'*

!! 1%4+&)*

!! G:#$&100($++18%$&1((1:&

!! A)0$B&5+$(&01#1B&,+)3$2&ZD&01#1&

!! !"*%50$+&+#1*/&5+$0&#)&+5'')(#&&

'()*$05($+&,<$l%%&*)3$&81*/&#)&#41#2&
DE*9@&#?*FDGF* GM*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

N%e"#<+"'*

!! 9&2/#(%2(;&%6*:.?'+*#"'(&;2<+"*'%(*.&2/#(%2(;&%*+&*589=**

K/%*@.&('*+,*.*@&+2%''+&*A%'#0"*(/.(*+"%*"%%A'*(+*;"A%&'(."A*

(+*a&#(%*.''%4>?)*2+A%*:fa/.(*#'*A#&%2(?)*$#'#>?%*(+*8-g=*

!! 1#2&+.&2/#(%2(;&%6*54@?%4%"(.<+"*+,*(/%*.&2/#(%2(;&%*

!! H+a*.>+;(*B3!*,&%W;%"2)J*

!! K/%*";4>%&*+,*&%0#'(%&'J**

!! 5'*(/%*2.2/%*'#h%*f.&2/#(%2(;&%gJ*

DE*9@&#?*FDGF* GP*5"'(&;2<+"*8%(*9&2/#(%2(;&%*



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

'%1'!

'%1'!

2,*#)3!

2,*#)3!

B+4@#?%&*:gcc -S=*

9''%4>?%&*:gcc*+&*as=*

]#"R%&*:gcc*+& ld=*

B*@&+0&.4*:p1.c p2.c=*

9'4*@&+0&.4*:p1.s p2.s=*

b>d%2(*@&+0&.4*:p1.o p2.o=*

ST%2;(.>?%*@&+0&.4*:p=*

8(.<2*?#>&.&#%'*:.a=*

K;&"#"0*B*#"(+*b>d%2(*B+A%*
!! B+A%*#"*e?%'* *@Gi2*@Fi2*

!! B+4@#?%*a#(/*2+44."A6* *022*\b*@Gi2*@Fi2*\+*@*

!! `+$&)'63.m16)"+&,UZ2&

!! W5#&($+5%6"=&8."1(:&."&k%$&'&

DE*9@&#?*FDGF* GQ*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

B+4@#?#"0*5"(+*9''%4>?)*

DE*9@&#?*FDGF* GE*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

B*B+A%*

int sum(int x, int y) 
{ 
  int t = x+y; 
  return t; 
} 

L%"%&.(%A*59MF*9''%4>?)*

sum: 
 pushl %ebp 
 movl %esp,%ebp 
 movl 12(%ebp),%eax 
 addl 8(%ebp),%eax 
 movl %ebp,%esp 
 popl %ebp 
 ret 

b>(.#"*a#(/*2+44."A*

gcc -O -S code.c 

3&+A;2%'*e?%*code.s 



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

K/&%%*7.'#2*[#"A'*+,*5"'(&;2<+"'*

!! 3%&,+&4*.&#(/4%<2*,;"2<+"*+"*&%0#'(%&*+&*4%4+&)*A.(.*

!! K&."',%&*A.(.*>%(a%%"*4%4+&)*."A*&%0#'(%&*

!! P)10&01#1&>()3&3$3)(:&."#)&($=.+#$(&

!! D#)($&($=.+#$(&01#1&."#)&3$3)(:&

!! K&."',%&*2+"(&+?*:2+"(&+?*j+a=*

!! `"*)"0.6)"1%&R53'+&#)a>()3&'()*$05($+&

!! A)"0.6)"1%&8(1"*4$+&

DE*9@&#?*FDGF* GY*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

9''%4>?)*B/.&.2(%&#'<2'6*N.(.*K)@%'*

!! f5"(%0%&g*A.(.*+,*GC*FC*+&*PC*X*:TXE\EP=*>)(%'*

!! Y1#1&71%5$+&

!! E00($++$+&

!! U?+.<"0*@+#"(*A.(.*+,*PC*XC*+&*GD*>)(%'*

!! -/.(*.>+;(*.00&%0.(%*()@%'*';2/*.'*.&&.)'*+&*'(&;2(;&%'J*

DE*9@&#?*FDGF* GX*5"'(&;2<+"*8%(*9&2/#(%2(;&%*



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

9''%4>?)*B/.&.2(%&#'<2'6*N.(.*K)@%'*

!! f5"(%0%&g*A.(.*+,*GC*FC*+&*PC*X*:TXE\EP=*>)(%'*

!! Y1#1&71%5$+&

!! E00($++$+&,5"#:'$0&')."#$(+2&

!! U?+.<"0*@+#"(*A.(.*+,*PC*XC*+&*GD*>)(%'*

!! k+*.00&%0.(%*()@%'*';2/*.'*.&&.)'*+&*'(&;2(;&%'*

!! n5+#&*)"6=5)5+%:&1%%)*1#$0&8:#$+&."&3$3)(:&

DE*9@&#?*FDGF* GZ*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

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

B+A%*,+&*sum*

0x401040 <sum>:
 0x55 
 0x89 
 0xe5 
 0x8b 
 0x45 
 0x0c 
 0x03 
 0x45 
 0x08 
 0x89 
 0xec 
 0x5d 
 0xc3 

b>d%2(*B+A%*

DE*9@&#?*FDGF* FD*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

!! 9''%4>?%&*

!! ?(1"+%1#$+&.s&."#)&.o 

!! G."1(:&$"*)0."=&)>&$1*4&."+#(5*6)"&

!! c$1(%:U*)3'%$#$&.31=$&)>&$F$*5#18%$&*)0$&

!! N.++."=&%."/1=$+&8$#<$$"&*)0$&."&0.O$($"#&

k%$+&

!! ]#"R%&*

!! Q$+)%7$+&($>$($"*$+&8$#<$$"&k%$+&

!! A)38."$+&<.#4&+#16*&(5"U63$&%.8(1(.$+&

!! hV=VB&*)0$&>)(&mallocB&printf 

!! D)3$&%.8(1(.$+&1($&!"#$%&'$((")(&#*+!)

!! P."/."=&)**5(+&<4$"&'()=(13&8$=."+&

$F$*56)"&

o! K+(.?*+,*GM*>)(%'*

o! S.2/*#"'(&;2<+"*

GC*FC*+&*M*>)(%'*

o! 8(.&('*.(*.AA&%''*

0x401040 



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

ST.4@?%*

DE*9@&#?*FDGF* FG*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

!!B*B+A%*

!! E00&#<)&+.="$0&."#$=$(+&

!!9''%4>?)*

!! E00&\&bU8:#$&."#$=$(+&

!! ]P)"=_&<)(0+&."&pAA&+'$1/&

!! D13$&."+#(5*6)"&<4$#4$(&+.="$0&

)(&5"+.="$0&

!! Z'$(1"0+C&

x6 &Q$=.+#$( &%eax 

y6 &N$3)(: &1l%ebp+8]*

t6 &Q$=.+#$( &%eax 

j!Q$#5("&>5"*6)"&71%5$&."&%eax*

!!b>d%2(*B+A%*

!! [U8:#$&."+#(5*6)"&

!! D#)($0&1#&100($++&0x401046 

int t = x+y; 

addl 8(%ebp),%eax 

0x401046:  03 45 08 

8#4#?.&*(+*%T@&%''#+"6*  

 x += y 

1+&%*@&%2#'%?)6*

 int eax; 

 int *ebp; 

 eax += ebp[2] 

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

N#'.''%4>?%A*
00401040 <_sum>: 
   0:  55              push   %ebp 
   1:  89 e5           mov    %esp,%ebp 
   3:  8b 45 0c        mov    0xc(%ebp),%eax 
   6:  03 45 08        add    0x8(%ebp),%eax 
   9:  89 ec           mov    %ebp,%esp 
   b:  5d              pop    %ebp 
   c:  c3              ret     
   d:  8d 76 00        lea    0x0(%esi),%esi 

N#'.''%4>?#"0*b>d%2(*B+A%*

!! N#'.''%4>?%&*

objdump -d p 

!! `+$>5%&#))%&>)(&$F13."."=&)8R$*#&*)0$&

!! E"1%:m$+&8.#&'1@$("&)>&+$(.$+&)>&."+#(5*6)"+&

!! W()05*$+&1''()F.31#$&($"0.6)"&)>&1++$38%:&*)0$&

!! A1"&8$&(5"&)"&$.#4$(&a.out&,*)3'%$#$&$F$*5#18%$2&)(&.o&k%$&

DE*9@&#?*FDGF* FF*5"'(&;2<+"*8%(*9&2/#(%2(;&%*



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

N#'.''%4>?%A*

0x401040 <sum>:  push   %ebp 
0x401041 <sum+1>:  mov    %esp,%ebp 
0x401043 <sum+3>:  mov    0xc(%ebp),%eax 
0x401046 <sum+6>:  add    0x8(%ebp),%eax 
0x401049 <sum+9>:  mov    %ebp,%esp 
0x40104b <sum+11>:  pop    %ebp 
0x40104c <sum+12>:  ret     
0x40104d <sum+13>:  lea    0x0(%esi),%esi 

9?(%&".(%*N#'.''%4>?)*

DE*9@&#?*FDGF* FM*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

!! -#(/#"*0A>*N%>;00%&*

gdb p 

disassemble sum 

!! Y.+1++$38%$&'()*$05($&

x/13b sum 

!! hF13."$&#4$&K[&8:#$+&+#1(6"=&1#&sum 

b>d%2(*

0x401040:  
 0x55 
 0x89 
 0xe5 
 0x8b 
 0x45 
 0x0c 
 0x03 
 0x45 
 0x08 
 0x89 
 0xec 
 0x5d 
 0xc3 

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

-/.(*B."*>%*N#'.''%4>?%AJ*

!! 9")(/#"0*(/.(*2."*>%*#"(%&@&%(%A*.'*%T%2;(.>?%*2+A%*

!! N#'.''%4>?%&*%T.4#"%'*>)(%'*."A*&%2+"'(&;2('*.''%4>?)*'+;&2%*

DE*9@&#?*FDGF* FP*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

% objdump -d WINWORD.EXE 

WINWORD.EXE:     file format pei-i386 

No symbols in "WINWORD.EXE". 
Disassembly of section .text: 

30001000 <.text>: 
30001000:  55              push   %ebp 
30001001:  8b ec           mov    %esp,%ebp 
30001003:  6a ff           push   $0xffffffff 
30001005:  68 90 10 00 30  push   $0x30001090 
3000100a:  68 91 dc 4c 30  push   $0x304cdc91 



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

5"(%0%&*O%0#'(%&'*:59MF=*

DE*9@&#?*FDGF* FQ*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

%eax 

%ecx 

%edx 

%ebx 

%esi 

%edi 

%esp 

%ebp 

0
%
"
%
&.
?*
@
;
&@
+
'%
*

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

5"(%0%&*O%0#'(%&'*:59MF=*

DE*9@&#?*FDGF* FE*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

%eax 

%ecx 

%edx 

%ebx 

%esi 

%edi 

%esp 

%ebp 

%ax 

%cx 

%dx 

%bx 

%si 

%di 

%sp 

%bp 

%ah 

%ch 

%dh 

%bh 

%al 

%cl 

%dl 

%bl 

GE\>#(*$#&(;.?*&%0#'(%&'*

:>.2Ra.&A'*2+4@.<>#?#()=*

0
%
"
%
&.
?*
@
;
&@
+
'%
*

accumulate 

counter 

data 

base 

source  

index 

destination 

index 

stack  

pointer 

base 

pointer 

b&#0#"*

:4+'(?)*+>'+?%(%=*



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

%rax 

%rbx 

%rcx 

%rdx 

%rsi 

%rdi 

%rsp 

%rbp 

TXE\EP*5"(%0%&*O%0#'(%&'*

DE*9@&#?*FDGF* FY*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

!! ?<.*$&#4$&"538$(&)>&($=.+#$(+B&1**$++.8%$&1+&HB&KJB&[\B&Jb&8.#+&

%eax 

%ebx 

%ecx 

%edx 

%esi 

%edi 

%esp 

%ebp 

%r8 

%r9 

%r10 

%r11 

%r12 

%r13 

%r14 

%r15 

%r8d 

%r9d 

%r10d 

%r11d 

%r12d 

%r13d 

%r14d 

%r15d 

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

%rax 

%rbx 

%rcx 

%rdx 

%rsi 

%rdi 

%rsp 

%rbp 

TXE\EP*5"(%0%&*O%0#'(%&'6*!'.0%*B+"$%"<+"'*

DE*9@&#?*FDGF* FX*5"'(&;2<+"*8%(*9&2/#(%2(;&%*

%r8 

%r9 

%r10 

%r11 

%r12 

%r13 

%r14 

%r15 B.??%%*'.$%A* B.??%%*'.$%A*

B.??%%*'.$%A*

B.??%%*'.$%A*

B.??%%*'.$%A*

B.??%&*'.$%A*

B.??%%*'.$%A*

8(.2R*@+#"(%&*

B.??%&*8.$%A*

O%(;&"*$.?;%*

9&0;4%"(*mP*

9&0;4%"(*mG*

9&0;4%"(*mM*

9&0;4%"(*mF*

9&0;4%"(*mE*

9&0;4%"(*mQ*


