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=ABCDE*F*G9(9;"*HIEI* *̀

struct pt { float x; float y; };  
struct pt *array = (struct pt *) malloc (100 * sizeof(struct pt));"

"…array[index]…"

class Pt { float x; float y; };"
Pt[] array = new Pt[100];  
for (i=0; i<100; i=i+1) { array[i] = new Pt(); }"

"…array[index]…"
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=ABCDE*F*G9(9;"*HIEI* a*

=* 6.$.*struct rec { 
  int i; 
  int a[3]; 
  struct rec *p; 
}; 

struct rec r; 
struct rec r2; 
r->i = val;  
r->a[2] = val; 
r->p = &r2; 

class Rec { 
  int i; 
  int[] a = new int[3]; 
  Rec p; 
… 
}; 

r = new Rec; 
r2 = new Rec; 
r.i = val; 
r.a[2] = val; 
r.Rec = r2; 
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=* struct rec { 
  int i; 
  int a[3]; 
  struct rec *p; 
}; 
… (&(r.a[1]))  // ptr 
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0 
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6.$.* class Rec { 
  int i; 
  int[] a = new int[3]; 
  Rec p; 
… 
}; 
… (r.a, 1)  // ref & index 
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=ABCDE*F*G9(9;"*HIEI* EI*

struct BlockInfo { 
 int sizeAndTags; 
 struct BlockInfo* next; 
 struct BlockInfo* prev; 

}; 
typedef struct BlockInfo BlockInfo; 
… 
int x; 
BlockInfo *p; 
BlockInfo *newBlock;  
… 
newBlock = (BlockInfo *) ( (char *) p + x ); 
… 
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=ABCDE*F*G9(9;"*HIEI* EE*

class Parent { 
  int address; 
}; 

class Sister extends Parent{ 
  int hers; 
}; 

class Brother extends Parent{ 
  int his; 
}; 

// Parent is a super class of Brother and Sister, which are siblings"
Parent    a = new Parent();"
Sister   xx = new Sister();"
Brother  xy = new Brother();"
Parent   p1 = new Sister(); "// ok, everything needed for Parent "

" " "// is also in Sister"
Parent   p2 = p1; " "// ok, p1 is already a Parent"
Sister  xx2 = new Brother(); "// incompatible type – Brother and "

" " "// Sisters are siblings"
Sister  xx3 = new Parent(); "// wrong direction; elements in Sister "

" " "// not in Parent (hers)"
Brother xy2 = (Brother) a; "// run-time error; Parent does not contain"

" " "// all elements in Brother (his)"
Sister  xx4 = (Sister) p2; "// ok, p2 started out as Sister"
Sister  xx5 = (Sister) xy; "// inconvertible types, xy is Brother"

class Object{ 
  … 
}; 

!"#$%&'#()*+,*-.'/#"0(+"*
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=ABCDE*F*G9(9;"*HIEI* EH*

class Point { 
 double x; 
 double y; 

Point() { 
 x = 0; 
 y = 0; 

    } 

boolean samePlace(Point p) { 
 return (x == p.x) && (y == p.y); 

    } 

} 
… 
Point newPoint = new Point(); 
… 
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x vtable 

constructor samePlace 

y 
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=ABCDE*F*G9(9;"*HIEI* EZ*

x = 0 vtable 

constructor samePlace 

y = 0 
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constructor samePlace 
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!  56&/50%;]]9C;%ii%2]]9C2j%18B#8%76#'46:%
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class PtSubClass extends Point{  
   int aNewField;  
   boolean samePlace(Point p2) {  
       return false;  
   }  
   void sayHi() {  
      System.out.println("hello");  
   }  
 }"

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

A9?48.''#"0*

=ABCDE*F*G9(9;"*HIEI* Ec*

class PtSubClass extends Point{  
   int aNewField;  
   boolean samePlace(Point p2) {  
       return false;  
   }  
   void sayHi() {  
      System.out.println("hello");  
   }  
 }"

x vtable 

constructor samePlace 

y aNewField 

sayHi 
$(.?8%*,+&*b(A9?=8.''**

:"+(*b+#"(@*

b+#"(%&*(+*"%L*4+2%*,+&*'.;%b8.4%*
b+#"(%&*(+*+82*4+2%*,+&*4+"'(&94(+&*

"%Lk#%82*(.4M%2*+"*.(*%"2*
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0/33%B0%&8"&%#'D6%

!  !'%*$(.?8%*<+#"(%&'*(+*4/%4M*&9"5;%*4.'('*

!  SO%'7>6#&:%9'B0&%&'%:"46%L&"736A%&860%&862%"56%&86%:"46%&296%
!  HDD56::%'O%L&"736%:65L6:%":%[5/0I?46%0"46%O'5%&86%#3"::^%
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!  l6::%1'5$%O'5%#'49B365%M%"33%1'5$%D'06%"&%5/0I?46%

!  *":B65%&'%D67/<%M%36::%&5"0:3"?'0%
!  *":B65%&'%95'&6#&%'&865%95'#6::6:%M%5/0:%B0%"0%:B4/3"&6D%60LB5'0460&%

&8"&%6;B:&:%'032%B0:BD6%&86%,')&"-"&)&"+95'#6::%

!  N"(%&<&%5"0*8."09.0%'*/.'*.*8+"0*/#'(+&)*

!  lB:9%M%'06%'O%&86%Y5:&%95'<5"44B0<%3"0</"<6:A%1":%B0&65956&6D%

!  N"(%&<&%(%2*#;<8%;%"(.5+"'*.&%*$%&)*;94/*L#(/*9'*(+2.)*

!  d2&8'0A%K"L":#5B9&A%T/72A%E"&3"7A%dkdA%d653A%m%

=ABCDE*F*G9(9;"*HIEI* HI*
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!  6.$.*<&+0&.;'*.&%*9'9.88)*&9"*?)*.*60$&"#7)/#,10%')
!  GE:%B0&65956&%"0%B0&6546DB"&6%3"0</"<6%M%9"5&32%#'49B36D%

!  6.$.*4."*.8'+*?%*4+;<#8%2*:Y9'(*.'*.*=*<&+0&.;*#'@*+&*.(**

&9"F5;%*?)*.*8"+&90%9-/'):;<=>),./507'$):.'*+<<+'%2*(+*."*
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=*

6.$.*
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m#&(9.8*J.4/#"%*J+2%8*
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n#0/Fl%$%8*l."09.0%*b&+0&.;**

m#&(9.8*J.4/#"%*l."09.0%*
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!  J.M#"0*6.$.*;.4/#"%F#"2%<%"2%"(*

!  b&+$#2#"0*'(&+"0%&*<&+(%45+"'*

!  mJ*9'9.88)*#;<8%;%"(%2*#"*=*

!  A(.4M*%i%495+"*;+2%8*

!  1/%&%*.&%*;.")*6mJ'*

!  )'46%B0&65956&%

!  )'46%#'49B36%B0&'%"::64732%

=ABCDE*F*G9(9;"*HIEI* HC*

$.&#.?8%*(.?8%*

+<%&."2*'(.4M*

4+"'(."(*

<++8*

I* E* H* C* Z* "*

n+82'*<+#"(%&*[(/#'R*

X(/%&*<.&.;%(%&'*(+*;%(/+2*

X(/%&*$.&#.?8%'*

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

G*Q.'#4*6mJ*A(.4M*Bi.;<8%*

=ABCDE*F*G9(9;"*HIEI* HZ*

mov 0x8001, %eax"
mov 0x8002, %edx"
add %edx, %eax"
mov %eax, 0x8003"

iload 1 "  // push 1st argument from table onto stack"
iload 2 "  // push 2nd argument from table onto stack"
iadd "  // add and pop top 2 element, push result"
istore 3"  // pop result and put it into third slot in table"

K+*M"+L8%20%**

+,*&%0#'(%&'*+&**

;%;+&)*8+4.5+"'*

:%.4/*#"'(&945+"*

#'*E*?)(%*7*?)(%F4+2%@*

[#R*'(."2'*,+&*#"(%0%&O*

[.R*,+&*&%,%&%"4%O*

[?R*,+&*?)(%O*

[4R*,+&*4/.&O*

[2R*,+&*2+9?8%O*o*



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

G*A#;<8%*6.$.*J%(/+2*

=ABCDE*F*G9(9;"*HIEI* HD*

Method java.lang.String employeeName()"

0 aload 0       // "this" object is stored at 0 in the var table"

1 getfield #5 <Field java.lang.String name> // takes 3 bytes"
                // pop an element from top of stack, retrieve the"

" " // specified field and push the value onto stack"
" " // "name" field is the fifth field of the class"

4 areturn       // Returns object at top of stack "

I* E* Z*

aload_0 areturn getfield 00 05 

00 05 B0 B4 2A N"*(/%*_48.''*d8%\*

/p<\>>%"_L#M#<%2#._+&0>L#M#>6.$.q?)(%4+2%q#"'(&945+"q8#'5"0'**

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

=8.''*k#8%*k+&;.(*

!  EI*'%45+"'*(+*(/%*6.$.*48.''*d8%*'(&94(9&%*
!  E"<B#%0/4765@%V;(Hf*!H!*%W36<B736%86;%O5'4%K"46:%F':3B0<%M%K"L"P:%B0L60&'5X%

!  G65:B'0%'O%#3"::%Y36%O'54"&@%&86%4B0'5%"0D%4">'5%L65:B'0:%'O%&86%#3"::%Y36%

!  ('0:&"0&%9''3@%d''3%'O%#'0:&"0&:%O'5%&86%#3"::%
!  H##6::%n"<:@%O'5%6;"4936%186&865%&86%#3"::%B:%"7:&5"#&A%:&"?#A%6&#%
!  Q8B:%#3"::@%Q86%0"46%'O%&86%#/5560&%#3"::%

!  )/965%#3"::@%Q86%0"46%'O%&86%:/965%#3"::%

!  S0&65O"#6:@%H02%B0&65O"#6:%B0%&86%#3"::%
!  fB63D:@%H02%Y63D:%B0%&86%#3"::%
!  E6&8'D:@%H02%46&8'D:%B0%&86%#3"::%

!  Ho5B7/&6:@%H02%"o5B7/&6:%'O%&86%#3"::%WO'5%6;"4936%&86%0"46%'O%&86%:'/5#6Y36A%6&#X%

=ABCDE*F*G9(9;"*HIEI* H *̀



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

Bi.;<8%*

=ABCDE*F*G9(9;"*HIEI* Ha*

Compiled from Employee.java"
class Employee extends java.lang.Object {"
public Employee(java.lang.String,int);"
public java.lang.String employeeName();"
public int employeeNumber();"
}"

Method Employee(java.lang.String,int)"
0 aload_0"
1 invokespecial #3 <Method java.lang.Object()>"
4 aload_0"
5 aload_1"
6 putfield #5 <Field java.lang.String name>"
9 aload_0"
10 iload_2"
11 putfield #4 <Field int idNumber>"
14 aload_0"
15 aload_1"
16 iload_2"
17 invokespecial #6 <Method void  

" "storeData(java.lang.String, int)>"
20 return"

Method java.lang.String employeeName()"
0 aload_0"
1 getfield #5 <Field java.lang.String name>"
4 areturn"

Method int employeeNumber()"
0 aload_0"
1 getfield #4 <Field int idNumber>"
4 ireturn"

Method void storeData(java.lang.String, int)"
…"

javac Employee.java"
javap -c Employee > Employee.bc"

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

X(/%&*8."09.0%'*,+&*6mJ'*

!  G<.&(*,&+;*(/%*6.$.*8."09.0%*#('%8,O*1/%*;+'(*4+;;+"*+&*

L%88FM"+L"*6mJ*8."09.0%'*.&%\*

!  H:96#&KA%"0%":96#&I'5B60&6D%6;&60:B'0%'O%K"L"%
!  ('3Df/:B'0A%"%:#5B9?0<%3"0</"<6%#'49B36D%&'%K"L"%

!  (3'>/56A%"%O/0#?'0"3%lB:9%DB"36#&%
!  F5''L2A%"%:#5B9?0<%3"0</"<6%
!  K"L"fp%)#5B9&A%"%:#5B9?0<%3"0</"<6%&"5<6?0<%&86%TB#8%S0&6506&%

H993B#"?'0%D'4"B0%

!  KT/72A%"0%B4936460&"?'0%'O%T/72%
!  K2&8'0A%"0%B4936460&"?'0%'O%d2&8'0%

!  T8B0'A%"0%B4936460&"?'0%'O%K"L")#5B9&%

!  )#"3"A%"0%'7>6#&I'5B60&6D%"0D%O/0#?'0"3%95'<5"44B0<%3"0</"<6%

!  H0D%4"02%'&865:A%6L60%B0#3/DB0<%(%

=ABCDE*F*G9(9;"*HIEI* Hc*



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

J#4&+'+rR'*=s*."2*_KB1*k&.;%L+&M*

!  =s*/.'*'#;#8.&*;+5$.5+"'*.'*6.$.*

!  m#&(9.8*;.4/#"%*#'*4.88%2*(/%*=+;;+"*l."09.0%*39"5;%*:=l3@*

!  =+;;+"*N"(%&;%2#.(%*l."09.0%*:=lN@*#'*=sR'*?)(%F4+2%*

=ABCDE*F*G9(9;"*HIEI* Hf*


